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1 Introduction: Parametric Decoder Core

The parametric decoder core provides two sets of decoder tools. The HV XC (Harmonic Vector eXcitation
Coding) decoder tools allow decoding of speech signals at 2 kbit/s and 4 kbit/s with scalable scheme. HVXC aso
provides variable bit rate decoding where atypical average bit-rate isaround 1.2-1.7 kbps. The HILN (Harmonic
and Individual Line plus Noise) decoder tools alow decoding of non-speech signalslike music at bit rates of 4
kbit/s and higher. Both sets of decoder tools allow independent change of speed and pitch during decoding and
can be combined to handle awider range of signals and bit rates.

HVXC Decoder
and Synthesiser
HVXC/HILN
— ¥
4T Combination _’O
O—’ Bitstream

Decoder HILN Decoder

and Synthesier

: I

Pitch control factor Xl—
Speed control factor @7

Figure: Block diagram of the parametric decoder core

The integrated parametric coder can operate in the following modes:

PARAmMode Description

0 HVXC only

1 HILN only

2 switched HVXC/ HILN
3 mixed HVXC/HILN

PARAmModes 0 and 1 represent the fixed HV XC and HILN modes. PARAmMode 2 permits automatic switching
between HV X C and HILN depending on the current input signal type. In PARAmode 3 the HVXC and HILN
decoders can be used simultaneously and their output signals are added (mixed) in the parametric decoder.

In ,switched HVXC / HILN“ and ,mixed HVXC / HILN* modes both HVXC and HILN decoder tools are

operated alternatively or simultaneously according to the PARAswitchMode or PARAmixMode of the current
frame. To obtain proper time alignment of both HVXC and HILN decoder output signals before they are added, a
FIFO buffer compensates for the time difference between HVXC and HILN decoder delay.

To avoid hard transitions at frame boundaries when the HVXC or HILN decoders are switched on or off, the
respective decoder output signals fade in and out smoothly. For the HVXC decoder a 20 ms linear fade is applied
when it is switched on or off. The HILN decoder requires no additional fading because of the smooth synthesis
windows utilized in the HILN synthesizer. It is only necessary to reset the HILN decoder (numLine = 0) if the
current bitstream frame contains no ,HILNframe()“.

2 Bitstream Syntax
The syntax is described in pseudo-C code.

2.1 Decoder Configuration (Bitstream Header)
Decoder configuration for the parametric decoder core:
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Parametric Base Layer -- Configuration

For the parametric core in unscalable mode or as base layer in scalable mode has the following
ParametricSpecificConfig() is required:

ParametricSpecificConfig() {
PARAconfig();

}
Parametric HVYXC Enhancement Layer -- Configuration
The HVXC provides a 2kbps base layer plus 2kbps enhancement layer scalable mode. In this scalable mode the
basic layer configuration must be as follows:
PARAmMode=10 HVXConly
HVXCvarMode=0 HVXC fixed bit rate
HVXCrateMode=0 HVXC 2 kbps
For the enhancement layer, there is no ParametricSpecificConfig() required:
ParametricSpecificConfig() {
}

Parametric HILN Enhancement Layer -- Configuration

TouseHILN as corein an "T/F scalable with core" mode, additionally to the HILN basic layer an HILN
enhancement layer is required. This enhancement layer has the following ParametricSpecificConfig():

ParametricSpecificConfig() {
HIL NenhaConfig();

}
Syntax No. of bits Mnemonic
PARAconfig()
{
PARAmMode 2 uimsbf
if (PARAmMode!=1) {
HV X Cconfig()
}
if (PARAmMode!'=0) {
HILNconfig()
}
}

Tablee PARAmMode

PARAmMode frameL ength Description

0 20 ms HVXC only

1 see Section 2.1.2 HILN only

2 40 ms HVXC/HILN switching
3 40 ms HVXC/HILN mixing

2.1.1 HVXC decoder configuration

Syntax No. of bits ~ Mnemonic
HV X Cconfig()
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| |
HVXCvarMode 1 uimsbf
HVXCrateMode 2 uimsbf
B |
Table: HV XCvarMode
HVXCvarMode Description
0 HVXC fixed bit rate
1 HV XC variable bit rate
Table: HV X CrateM ode
HV X CrateM ode HVXCrate Description
0 2000 HVXC 2 kbit/s
1 4000 HVXC 4 kbit/s
2 3850 HV XC doubleframe 3.85 kbit/s
3 (reserved)
Table: HVXC Constants
NUM_SUBF1 NUM_SUBF2
2 4
2.1.2 HILN decoder configuration
Syntax No. of bits Mnemonic
HILNconfig()
HILNquantMode 3 uimsbf
HILNmaxNumLine 8 uimsbf
HILNframel engthBase 1 uimsbf
HIL NframeL ength 12 uimsbf
HIL NcontM ode 2 uimsbf
}
Syntax No. of bits Mnemonic
HILNenhaConfig()
{
HIL NenhaQuantM ode 2 uimsbf
}
Table: frameL ength for HILN (PARAmode==1)
HILNframelL engthBase framel ength
0 HILNframeLength * (1/48000) seconds
1 HILNframelL ength * (1/44100) seconds
Table: linebits
MaxNumLine 0 1 2.3 4.7 8.15 16.31 32.63 64.127 128..255
linebits 0 1 2 3 4 5 6 7 8
Table: HILNquantMode
HILNquantMode  fmin fmax fhits abits dfbits dabits noisebw
0 30 Hz 4 kHz 10 4 6 4 4 kHz
1 30 Hz 4 kHz 10 6 6 4 4 kHz
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2 20 Hz 20 kHz 11 5 6 4 8 kHz
3 20 Hz 20 kHz 11 6 6 4 8 kHz
4 20 Hz 20 kHz 11 5 6 4 20 kHz
5 20 Hz 20 kHz 11 6 6 4 20 kHz
6 (reserved)

7 (reserved)

Table: HILNcontMode

HILNcontMode additional decoder line continuation (see Section 4.4.3.1)

0 harmonic lines <-> individual lines and harmonic lines <-> harmonic lines
mode O plusindividual lines <-> individual lines

1
2 (reserved)
3 (reserved)

The number of frequency enhancement bits (fEnhabitg[i]) in HILNenhaFrame() is calculated as follows:

e individua line: fEnhabitd[i] = max(0,fEnhabitsBase|lineFreq[i]]+fEnhabitsM ode)

e harmonic line: fEnhabitd[i] = max(0,fEnhabitsBase] harmFreq] +f EnhabitsM ode+f EnhabitsHarm([i])
For a continued individual line, the lineFreq value of its initial ,new line" is used to calculate fEnhabits[i].

Table: fEnhabitsBase

lineFreq lineFreq harmFreq fEnhabitsBase
(HILNquantMode: 0,1) (HILNquantMode: 2,3)
0.. 588 0.. 954 0..1177 0
589.. 733 955..1159 1178..1467 1
734.. 878 1160..1365 1468..1757 2
879..1023 1366..1570 1758..2047 3
1571..1776 4
1777..1981 5
1982..2047 6
Table: fEnhabitsMode
HILNenhaQuantMode 0 1 2 3
fEnhabitsMode -3 -2 -1 0
Table: fEnhabitsHarm
i 0 1 2.3 4.7 8..9
fEnhabitsHarml[i] 0 1 2 3 4
Table: HILN constants:
amin amax dfmax damax
1 32768 0.15 4
tmbits atkbits decbits
4 4 4
tmEnhbits atkEnhbits decEnhbits phasebits
3 2 2 5

2.2 Bitstream frame

Transmission of parametric audio bitstreamsin AL-PDUs
Each scaleable layer of an MPEG-4 parametric audio bitstream istransmitted in an Elementary Stream
Inan AL-PDU payload the following dynamic data for parametric audio has to be included:
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Parametric Base Layer -- Access Unit payload

alPduPayload {
PARAframe();
}

Parametric HVXC Enhancement Layer -- Access Unit payload
To parse and decode the HV X C enhancement layer, information decoded from the HV X C base layer is required.

aPduPayload {
HV X CenhaFrame();

}

Parametric HILN Enhancement Layer -- Access Unit payload

To parse and decode the HILN enhancement layer, information decoded from the HILN base layer is required.

alPduPayload {
HIL NenhaFrame();
}
Syntax No. of bits Mnemonic
PARAframe()
{
if (PARAmMode==0) {
if(HVXCvarMode ==0)
HV X Cframe(HV X Crate)
else
HV X Cvarframe()
}
eseif (PARAmode ==1) {
HILNframe()
}
eseif (PARAmMode == 2) {
switchFrame()
}
eseif (PARAmode == 3) {
mixFrame()
}
}
Syntax No. of bits Mnemonic
switchFrame()
{
PARAswitchM ode 1 uimsbf
if (PARAswitchMode == 0) {
HV X Cdoubleframe(HV X Crate )
}
ese{
HILNframe()
}
}

10
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One of the following PARAswitchModes is selected in each frame:

PARAswitchMode Description

0 HVXC only
1 HILN only

O ISO/IEC

Syntax

No. of bits

Mnemonic

mixFrame()
{
PARAMIXxM ode
if (PARAmMixMode==0){
HV X Cdoubleframe( HV X Crate )
}
eseif (PARAmMixMode == 1) {
HV X Cdoubl eframe(2000)
HILNframe()
}
eseif (PARAmMixMode == 2) {
HV X Cdoubl eframe(4000)
HILNframe()
}
eseif (PARAmMixMode == 3) {
HILNframe()
}
}

uimsbf

One of the following PARAmixModes is selected in each frame:

PARAmMixMode Description

0 HVXC only
1 HVXC 2 kbit/s& HILN
2 HVXC 4 kbit/s & HILN
3 HILN only

Syntax

No. of bits

Mnemonic

HV X Cdoubl eframe(rate)

if(rate >=3000){
HV X Cframe(4000)
HV X Cframe(rate * 2 - 4000)

}
else{
HV X Cframe(2000)
HV X Cframe(rate * 2-2000)

}

2.2.1 HVXC bitstream frame

HVXCframe

Syntax

No. of bits

Mnemonic

HV X Cframe(rate)

{

if(rate >= 2000){
idLspl()

11
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idvUV()
idExc1()
}
if(rate >= 3700){
idLsp2()
idExc2(rate)
}
}
Syntax No. of bits Mnemonic
HV X CenhaFrame()
{
idLsp2()
idExc2(4000)
}
Syntax No. of bits Mnemonic
idLspl()
{
LSP1 5 uimsbf
L SP2 7 uimsbf
LSP3 5 uimsbf
LSP4 1 uimsbf
}
Syntax No. of bits Mnemonic
idLsp2()
{
L SP5 8 uimsbf
}
Syntax No. of bits Mnemonic
idvUV()
{
VUV 2 uimsbf
}
Table: VUV
VUV Description
0 Unvoiced Speech
1 Mixed Voiced Speech-1
2 Mixed V oiced Speech-2
3 Voiced Speech
Syntax No. of bits Mnemonic
idExcl()
{
if(VUVI=0){
Pitch 7 uimsbf
SE_shapel 4 uimsbf
SE_shape2 4 uimsbf
SE gain 5 uimsbf
}
else
for(sf_num=0;sf_num<NUM_SUBF1;sf_num++){
VX_shapel [sf_num] 6 uimsbf
VX _gainl[sf_num] 4 uimsbf
}

12
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}
}
Syntax No. of bits Mnemonic
idEXc2(rate)
{
if(VUV!=0){
SE_shape3 7 uimsbf
SE_shaped 10 uimsbf
SE_shapeb 9 uimsbf
if (rate>=4000){
SE_shape6 6 uimsbf
}
}
else{
for(sf_num=0;sf_num<NUM_SUBF2-1;sf_num++){
VX _shape2[sf_num] 5 uimsbf
VX_gain2[sf_num] 3 uimsbf
}
if (rate>=4000){
VX_shape?[3] 5 uimsbf
VX_gain2[3] 3 uimsbf
}
}
}
idLspl(), idExcl(), idVUV() are treated as base layer in case of scalable mode.
idLsp2(), idExc2() are treated as enhancement layer in case of scalable mode.
HVXCvarframe
Syntax No. of bits Mnemonic
HV X Cvarframe()
{
idvarVUV()
idvarLspl()
idvarExcl()
}
Syntax No. of bits Mnemonic
idvarVUV()
{
VUV 2 uimsbf
}
Table: VUV
VUV  Description
0 Unvoiced Speech
1 Background Noise
2 Mixed Voiced Speech
3 Voiced Speech
Syntax No. of hits Mnemonic
idvarLspl()
{
if(VUV 1=1)

13
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{
LSP1 5 uimsbf
LSP2 7 uimsbf
LSP3 5 uimsbf
LSP4 1 uimsbf
}
}
Syntax No. of bits Mnemonic
idvarExcl()
{
if(VUV 1= 1)
{
if(VUV I=0)
{
Pitch 7 uimsbf
SE_Shapel 4 uimsbf
SE_Shape2 4 uimsbf
SE_Gain 5 uimsbf
}
else
for(sf_num=0;sf_num<NUM_SUBF1;sf_num++)
{
VX _gainl[sf_num] 4 uimsbf
}
}
}
}
2.2.2 HILN bitstream frame
Syntax No. of bits Mnemonic
HILNframe()
{
HILNbasicFrame()
}
Syntax No. of bits Mnemonic
HILNbasicFrame()
{
prevNumLine = numLine
/* prevNumLine is the number of linesin the previous frame */
/* prevNumLine = O for the first bitstream frame */
numLine linebits uimsbf
envFlag 1 uimsbf
if (envFlag) {
envTmax tmbits uimsbf
envRatk aktbits uimsbf
envRdec decbits uimsbf
}
for (k=0; k<prevNumLine; k++) {
prevLineContFlag[k] 1 uimsbf
}
i=0
for (k=0; k<prevNumLine; k++)

14
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if (prevLineContFlag[k])
lineContFlag[i++] = 1
while (i<numLine)
lineContFlag[i++] =0
harmFlag 1 uimsbf
if (harmFlag) {
HARMbasicPara()
}
noiseFlag 1 uimsbf
if (noiseFlag) {
NOI SEbasicPara()
}
INDIbasicPara()
}
Syntax No. of bits ~ Mnemonic
HARMbasicPara()
{
numHarmTransCod 6 uimsbf
addHarmAmplBits 1 uimsbf
harmPred 1 uimsbf
harmEnv 1 uimsbf
harmFreq 11 uimsbf
harmFreqStretch 5 uimsbf
harmTransAmpl[Q] 6 uimsbf
numHarmTrans = numHarmTransCod + 1
habits = 4 + (addHarmAmpIBits ? 1 : 0)
for (i=1; i<numHarmTrans; i++) {
harmTransAmpl[i] habits uimsbf
}
}
Syntax No. of bits ~ Mnemonic
NOI SEbasicPara()
{
numNoiseParaCod 2 uimsbf
noiseEnvFlag 1 uimsbf
noiseNorm 6 uimsbf
numNoisePara = numNoiseParaCod + 4
for (i=0; i<numNoisePara; i++) {
noisePar a[i] 3 uimsbf
}
if (noiseEnvFlag) {
noiseEnvT max tmbits uimsbf
noiseEnvRatk aktbits uimsbf
noiseEnvRdec dechits uimsbf
}
}
Syntax No. of bits Mnemonic
INDIbasicPara()
{
for (i=0; i<numLine; i++) {
if (envFlag) {
lineEnvFlag[i] 1 uimsbf
}

15




| SO/IEC 14496-3 Subpart 2 O ISO/IEC

if (NlineContFlag[i]) {
lineAmpl[i] abits uimsbf
lineFreq[i] fbits uimsbf
}
ese{
lineAmplDelta]i] dabits uimsbf
lineFregDelta[i] dfbits uimsbf
}
}
}
Syntax No. of bits ~ Mnemonic
HILNenhaFrame()
{
if (envFlag) {
envTmaxEnha tmEnhbits  uimsbf
envRatkEnha atkEnhbits  uimsbf
envRdecEnha decEnhbits  uimsbf
}
if (harmFlag) {
HARMenhaPara()
}
INDIlenhaPara()
}
Syntax No. of bits Mnemonic
HARMenhaPara()
{
for (i=0; i<min(numHarmTrans,10); i++) {
harmFreqEnha(i] fEnhbitg[i]  uimsbf
harmPhase[i] phasebits uimsbf
}
}
Syntax No. of bits Mnemonic
INDIlenhaPara()
{
for (i=0; i<numLine; i++) {
lineFreqEnha(i] fEnhbitg[i]  uimsbf
linePhase]i] phasebits uimsbf
}
}

3 HVXC decoder tools

3.1 Overview

An efficient coding scheme for Linear Predictive Coding (LPC) residuals is used based on harmonic and
stochastic vector representation. Vector quantization (V Q) of the spectral envelope of LPC residuals with a
weighted distortion measure is used when the signal isvoiced. Vector excitation coding (VXC) is used when the
signal isunvoiced. This agorithm is called Harmonic Vector Excitation Coding (HVXC). The major
algorithmic features are:

Weighted VQ of variable dimension spectral vector.

16
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+ A fast harmonic synthesis algorithm by IFFT.
« Interpolative coder parameters for speed/pitch control
Also, functional featuresinclude:
« Aslow as 33.5 msof total algorithmic delay is supported
+ 2.0-4.0 kbps scalable mode is supported
« Variable bit rate coding for rates less than 2.0 kbpsis supported

3.1.1 Framing structure and Block diagram of the decoder

Fig. 3.1.1 showsthe overall structure of the HV XC decoder. The HVXC decoder tools alow decoding of
speech signals at 2 khbit/s and higher, up to 4 kbit/s. HVXC decoder tools also alow decoding with variable bit
rate mode at an average bit rate of around 1.2-1.7 kbps. The basic decoding process is composed of four steps;
de-quantization of parameters, generation of excitation signals for voiced frames by sinusoida synthesis
(harmonic synthesis) and noise component addition, generation of excitation signals for unvoiced frames by
codebook look-up, and LPC synthesis. Spectral post-filtering is also used to enhance the synthesized speech
quality.

Speed control _ SPd
Factor

LsP Inv. VQ Interpolation
O of of
LSP LspP
o ViUV L SP decoder Voiced component synthesizer
Harmonic
pitch Synthesis l
Param.
LPC
ESpecltraI Inverse VQ Inter- Synthesis [——» Postfilter
o nvelope i Filt
Excitation P Speogtral polation ilter output
Parameters (%},
Envelope ¢ Speech

LPC
Windowing % SYET{‘ESiS — Postfilter
ilter

Harmonic VQ decoder
Shape

Parameter | nterpolation . .
for Speed Control Unvoiced component synthesizer

Stochastic

Codebook
Gain

Time domain decoder
Fig.3.1.1 Blockdiagram of the HVXC decoder

3.1.2 Delay Mode

HV X C coder/decoder supports low/normal delay encode/decode mode, allowing any combinations of delay
mode at 2.0-4.0 kbps with scalable scheme. Figure below shows the framing structure of each delay mode.
Frame length is 20 msfor all the delay modes. For example, use of low delay encode and low delay decode mode
alows tota coder/decoder delay of 33.5 ms.

In the encoder, algorithm delay could be selected to be either 26 ms or 46 ms. When 46 ms delay is selected, one
frame look ahead is used for pitch detection. When 26 ms delay is selected, only current frameis used for pitch
detection. For both cases, syntax is common, all the quantizers are common, and bitstreams are compatible. In
the decoder , algorithm delay could be selected to be either 10 msor 7.5 ms. When 7.5 ms delay is selected, the
decoder frame interval is shifted by 2.5 ms compared with 10 ms delay mode. In this case, excitation generation

17
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and LPC synthesis phaseis shifted by 2.5 ms. Again, for both cases, syntax is common, al the quantizers are

common, and bitstreams are compatible.

In summary, any independent choice of encoder/decoder delay from the following combination is possible:

Encoder delay: 26 ms or 46 ms
Decoder delay: 10 msor 7.5 ms

Frame (160samples)

Frame (160samples)

LPC Analysis Frame (256 samples)

LPC Analysis Frame (256 samples)

Spectral Envelope computation Frame (256 samples)

VXC Framel

Spectral Envelope computation Frame (256 samples)

VXC Frame2

(80samples)

Unvoiced

(80samples)

Voiced

Framing structu

e of HVXC
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Normal Delay Decoder Normal Delay Encoder
Look ahead Frame
Current Frame l
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Devcoder Decoc?ler LSP VQ
output Delay > <
Decode Encoder Delay
Interval
L ow Delay Decoder L ow Delay Encoder
Current Frame
_____ . 1
5 «—> LSPVQ
v Decoder
Decoder Delay
Output < > >
Decode Interval Encoder Delay
3.2 LSP decoder
Base layer
et
s O 0 e »
LSP4

5 VQ
P LsP5 O it

3.2.1 Tool description
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Asfor LSP parameters, a multistage quantizer structure is used and the output vectors from each stage have to be
summed up to obtain the L SP parameters.

When the bitrate is 2 kbps, the L SPs of the current frame, which are coded by split and two-stage vector
quantization, are decoded with two-stage decoding processes. In the case of 4 kbps, a 10-dimensional vector
guantizer, which has an 8 bit codebook, is added to the bottom of the L SP quantizer scheme of 2.0 kbps coder.
The bitrate of LSPsisincreased from 18bits/20msec to 26bits/20msec.

L SP parameters are then linearly interpolated to be updated every 2.5 ms for voiced segments. Interpolated
L SPs are converted to direct form of linear predictive coefficients a, .

1st stage 10LSPVQ 5 bits
2nd stage (5t5) LSPVQ (7+5+1) bits
3rd stage 10LSPVQ 8 hits

3.2.2 Definitions

Definition of constants

LPCORDER : LPC analysis order (=10)

L VQ: number of LSP_VQ indices (=4 (2 kbps) =5 (4 kbps))
Definition of variables

gLsp[i] : quantized L SP parameters

idLSP: LSPindices packed by following IdL sp structure

typedef struct
{
int nVvagl[L_VQ],

}

IdLsp;

nVvVgl[i] : LSPVQ indices

Isp_thI[1[11] look-up tables for the first stage decoding process

d_thI[][11] look-up tables for the second stage decoding process of the VQ without
interframe prediction

pd_tbI[1[][] look-up tables for the second stage decoding process of the VQ with interframe
prediction.

vaLsp(][] look-up table for the enhancement layer

sign sign of code vector for the second stage decoding process

idx unpacked index for the second stage decoding process

Isp_predict[] the LSPs predicted from Isp_previoug[] and Isp_first[]

Isp_previoud(] the L SPs decoded at the previous frame

Isp_current|] the L SPs decoded at the current frame

Isp_first[] the L SPs decoded at the first stage decoding process

ratio_predict prediction ratio for predicting Isp_predict[]

ratio_sub interpolation ratio for calculating Isp_subframe[][]

din][] dimensions for the split vector quantization

3.2.3 Decoding process

The decoding process of the LSP parameters for the base layer (2.0 kbps) is the same as that of the narrowband
CELP. The decoding processis as described below.

Converting indicesto L SPs
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The LSPs of the current frame (Isp_current[]), which are coded by split and two-stage vector quantization, are
decoded with atwo-stage decoding process. The dimension of each vector is described in the tables below. The
nVqgl[0] and nVgl[1], nVgl[2] represent indices for the first and the second stage respectively.

Dimension of the first stage L SP vector

Split Vector Index: i Vector Dimension: dim[0][i]
0 10

Dimension of the second stage L SP vector

Split Vector Index: i Vector Dimension: dim[1][i]
0 5
1 5

In thefirst stage, the LSP vector of the first stage Isp first[] is decoded simply by looking up the table
Isp thI[][][] . (Thetablelsp thI[][][] isshown in Annex C)

for(i=0;i<dinf0][0];i++)({
Isp_first[i] = Isp_tbl[0][nVql[O]][i];
}

In the second stage, there are two types of decoding processes, namely, decoding process of VQ without
interframe prediction and VQ with interframe prediction. The n\VVg1[3] indicates which process should be
selected.

Decoding process for the second stage

LPC Index: nVg1[3] Decoding process
0 VQ without interframe prediction
1 VQ with interframe prediction

Decoding process of VQ without interframe prediction

In order to obtain L SPs of the current frame Isp_current[] , the decoded vectorsin the second stage are added to
the decoded first stage LSP vector Isp first[]. The MSB of the nVg1[] represents the sign of the decoded vector,
and the remaining bits represent the index for the table d_tbI[][][]. (Thetabled thI[][][] isshown in Annex C)

sign = nVql[ 1] >>6;
i dx = nVgl[ 1] &0x3f;
i f(sign==0) {
for(i=0;i<dinf1][0];i++){
I'sp_current[i] = Isp_first[i] + d_tbI[O][idx][i];

telse {
for(i=0;i<dinf1][0];i++) {
Isp_current[i] = Isp_first[i] - d_tbl[O][idx][i];
}

}
sign = nVql[ 2] >>4;
i dx = nVgl[ 2] &0xO0f ;
i f(sign==0) {
for(i=0;i<dinf1][1];i++){
I sp_current[dinf1][0] +i]

Isp first[din{1][0]+i] + d_tbl[1][idx][i];

telse {
for(i=0;i<dinf1][1];i++) {
I sp_current[dinf1][0] +i]
}

Isp first[din{1][0]+i] - d_tbl[1][idx][i];
}
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Decoding process of VQ with interframe prediction

In order to obtain L SPs of the current frame Isp_current[] , the decoded vectors of the second stage are added to
the LSP vector Isp_predict[] which are predicted from the decoded L SPs of the previous frame Isp_previoud[]
and the decoded first stage L SP vector Isp_first[]. Aswith the decoding process of VQ without interframe
prediction, the MSB of the nVql[] represents the sign of the decoded vector, and the remaining bits represent the
index for thetable pd_tbI[][][]. (Thetable pd_tbI[][][] isshown in Annex C)

for(i=0;i<LPCORDER; i ++) {
Isp_predict[i]=(1-ratio_predict)*lsp first[i]
+ ratio_predict*l sp_previous[i]

}
whereratio_predict = 0.7

sign = nVql[ 1] >>6;
idx = nVqgl[ 1] &0x3f;
i f(sign==0) {
for(i=0;i<dinf1][0];i++){
Isp_current[i] = Isp_predict[i] + pd_tbl[O][idx][i];

telse {
for(i=0;i<din{1][0];i++) {
Isp_current[i] = Isp_predict[i] - pd_tbl[O][idx][i];
}

}
sign = nVql[ 2] >>4;
i dx = nVqgl[ 2] &0xOf ;
i f(sign==0) {
for(i=0;i<dinf1][1];i++){
I sp_current[dinf1][0]+i]
= |Isp_predict[dinf1][0]+i] + pd_tbl[1][idx][i];

telse {
for(i=0;i<dinf1][1];i++) {
I sp_current[dinf1][0]+i]
= |Isp_predict[dinf1][0]+i] - pd_tbl[1][idx][i];

Stabilization of L SPs

The decoded LSPs Isp_current[] are stabilized in order to ensure stability of the LPC synthesis filter whichis
derived from the decoded L SPs. The decoded L SPs are arranged in ascending order, having a minimum distance
between adjacent coefficients.

for(i=0;i<LPCORDER;i++) {
if(lsp_current[i] < min_gap) |Isp_current[i] = m n_gap;

}
for(i=0;i<LPCORDER-1;i++) {
if(lsp_current[i+1]-Isp_current[i] < mn_gap) {
Isp_current[i+1] = |Isp_current[i]+m n_gap;
}

}
for(i=0;i<LPCORDER;i++) {
if(lsp_current[i] > 1-min_gap) |Isp_current[i] = 1-m n_gap;

for(i =LPCORDER- 1;i >0;i--) {
if(lsp_current[i]-lsp_current[i-1] < mn_gap) {

Isp_current[i-1] = |Isp_current[i]-m n_gap;
}
}
for(i=0;i<LPCORDER; i ++){
gLsp[i] = Isp_current[i];

where min_gap = 4.0/256.0
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Storing the coefficients

After the LSP decoding process, the decoded L SPs have to be stored in memory, since they are used for
prediction at the next frame.

for (i=0;i<LPCORDER;i++) ({
| sp_previous[i] = Isp_current[i];

It must be noted that the stored LSPs Isp_previous[] must be initialized as described below when the whole
decoder isinitialized.

for (i=0;i<LPCORDER;i++) ({
| sp_previous[i] = (i+1) / (LPCORDER+1);

Decoding process for the enhancement layer

For the enhancement layer (4.0 kbps), additional code vectors and the base layer's LSPs are summed up as
follows.

for(i = 0; i < LPCORDER, i ++)

alsp[i] += valsp[nvql[4]][i];

After the calculation, the LSPs are stabilized again.
for(i =0; i < 2; i++4)
if(qLsp[i + 1] - qgLsp[i] < 0)
{
tnmp = qgLsp[i + 1];
qLsp[i + 1] = glsp[i];
gLsp[i] = tnp;
if(gqLsp[i + 1] - gLsp[i] < THRSLD_L)
gLsp[i + 1] = gLsp[i] + THRSLD_L;

for(i =2; i <6; i++)
if(gLsp[i + 1] - gLsp[i] < THRSLD_ M
{
tnp = (qLsp[i + 1] + gLsp[i]) / 2.0;

gLsp[i + 1] = tnp + THRSLD M/ 2.0;
gLsp[i] = tnp - THRSLD M/ 2.0;

for(i = 6; i < LPCORDER - 1; i++)
if(gLsp[i + 1] - gLsp[i] < 0)
{
tnmp = qgLsp[i + 1];

gLsp[i + 1] = qgLlsp[i];
gLsp[i] = tnp;
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i f(gLsp[i + 1] - gLsp[i] < THRSLD H)
gLsp[i] = qLsp[i + 1] - THRSLD_H;
}

where, THRSLD_L=0.020, THRSLD_M=0.020 and THRSLD_H=0.020

3.2.4 Tables

See L SP quantizer table of Annex C

3.3 Harmonic VQ decoder

3.3.1 Tool description

The decoding process consists of two stepsin the case of 2 kbps, that is, inverse vector quantization of residual
vectors and dimension conversion. In the case of 4 kbps, additional inverse-quantizers are used . The operations
of each step are given below.

Index o—l
SE_shape 1

VQ of
SE
Shapel SE Gain
NS
L
VQ of
SE
Shape?2
Index o
SE_shape 2 x
Index
SE_gain Dimension
Conversion
+ O Qutput
VQ of VQ of VQ of
SE SE SE
Shape3| | Shape4 Shape6
h
Index 1
SE_shape3
SE_shape4 ©

SE_shape6 ©

Vector Quantization of Spectral envelope

3.3.2 Definitions

vgdimO:  vector dimension of harmonic spectral quantization (=44)
gedvec[ ]: quantized harmonic spectral vector in the fixed dimension

go[ I: SE_gain codeword
cbQ[ ]: SE_shapel codeword
cbl[ ]: SE_shape2 codeword
idx_g: SE_gain index

idx_s0: SE_shapel index
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idx_sl: SE shape? index

send : number of harmonics in the current frame

sendl: fixed number of harmonics = 44

OVER_R: over sampling rate in the 1% step of dimension conversion (=8)

woOf: wWOL/R . wOl isorigina fundamental frequency where SAMPLE* R represents 2* 7i
(R =8, SAMPLE=256).

woO: target fundamental frequency after the dimension conversion where SAMPLE* R represents 2* 7

JISu: order of 1% over sampling filter in up sampled domain

ref 1: input of the 1% step of the dimension conversion

rel ]: output of the 1% step of the dimension conversion (also input of the 2™ step)

f_coef[]:  over sampling filter coefficients expressed as CO€f [i]

inint(x): nearest integer of x

am2deci[ ]:  output of the 2™ step of the dimension conversion

schmdk->num_vaq: number of vector quantizers for additional stage for 4 kbps (=4)
schmdk->vadim[j]: dimension of jth vector quantizer at the additiona stage (=2,4,4,4)
id4k[j]: received index of jth vector quantizer at the additional stage

send2: number of harmonics of current frame

schmdk->dim_tot: sum of dimensions of vector quantizers at the additional stage (=14)
target[i]: reconstructed vector due to the vector quantizers at the additional stage
gamzJi]: reconstructed harmonic spectral vector for 2 kbps mode

gam4i]: reconstructed harmonic spectral vector for 4 kbps mode
cbak[O][idX][I]: I-th component of the idx-th codeword of SE_shape3

chak[ 1] [idx][I]: I-th component of the idx-th codeword of SE_shape4
cbak[2][idX][l]: I-th component of the idx-th codeword of SE_shape5
cbak[3][idx][l]: I-th component of the idx-th codeword of SE_shape6

3.3.3 Decoding process

For the quantization of harmonic spectral magnitudes, 2.0 kbps decoder uses a combination of two-stage shape
vector quantizer and a scalar gain quantizer, where each of the shape codebooks is 4 bits and gain codebook is 5
bits respectively. The dimension of the shape codebooks isfixed (=44). Inverse vector quantization isfirst
carried out to obtain the fixed dimension spectral vector. When the bit-rate is 2 kbps, the first two-stage VQ and
gain quantizer are used (SE_shapl, SE_shape2, and SE_gain). The two shape vectors are added and multiplied
by gain. In order to obtain the spectral vector of original dimension, dimension conversion isthen applied to the
fixed dimension spectral vector. For 4.0 kbps mode, the de-quantized harmonic magnitudes with fixed
dimension (=44) arefirst converted to the dimension of original harmonic vector, which varies frame by frame.
The output of additional stage with a split VQ scheme composed of four vector quantizers (SE_Shape3,
SE_Shaped, SE_Shapeb, SE_Shapeb) is added to the dimension converted quantizer output of 2.0 kbps scheme.

2.0 kbps 4bit shape + 4bits shape + 5hits gain

two-stage VQ

dimension 44

4.0 kbps Thits 10hbits 9bits 6hits
split VQ

dimension 2 4 4 4

How dimension conversion is carried out is explained below. The number of points which composes the spectral
envel ope varies depending on pitch values, since the spectral envelope is a set of the estimates of the magnitudes
at each harmonic. The number of harmonics ranges from about 8 to 60. In order to obtain the variable number of
harmonic magnitudes, the decoder hasto convert a fixed-dimension codevector to a variable dimension vector.
The number of points, which represent the shape of the spectral envelope, should be modified without changing
the shape. For this purpose, adimension converter for a spectral envelope by a combination of low pass filter and
1st order linear interpolator isused. An FIR low pass filter with 7 sets of coefficients, each set consisting of 8
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coefficients, is used for the first stage 8-times over-sampling. The 7 sets of the filter coefficients are obtained by
grouping 8 every coefficients from awindowed sinc, coef [l] , with the offsets of 1 through 7, where

sinz(i —32)/8

n(i-32)/8

This FIR filtering allows decimated computation, in which only the points used at the next stage are computed.
They are the left and right adjacent points of the final output of the dimension converter.

At the second over-sampling stage, 1st order linear interpolation is applied to obtain the necessary output points.
In this way, variable-dimension spectral vectors from fixed-dimension (= 44) spectral vectors are obtained. Pitch
modification can be done just by modifying the target fundamental frequency w0 and number of harmonics
correspondingly according to a pitch modification factor pch_mod before the dimension conversion. The

modified target fundamental frequency for pitch changeis computed as; wO* pch_mod .

coef [i] = (05-05cos27i /64)  0<i<64

I nver se vector quantization(2 kbps):

for(1=0;1<vqdi nD; | ++)
re[1]1=g0[idx_g]*(cbO[idx_sO][I]+chl[idx_s1][I]);

1% step of dimension conversion:

for(i=0; i<=sendl;i++){
for(p=0; p<OVER_R; p++) {
i f((i*OVER R+p+1)*wof > wo*ii){
rel [i *OVER_R+p] =rel [i *OVER_R+p+1] =0. ;
for(j=1;j<JISU;j++){
if(i+-(JISU-1)/2 >= 0){
rel[i *OVER_R+p] += f_coef[j * OVER_.R - p] * re[i+-(JISU-1)/2];
rel[i *OVER_R+p+1] += f_coef[j * OVER R - (p+1)] * re[i+-(JISU-1)/2];
}
b
il ++;
}
}
}

2nd step of dimension conversion:

ii=0;
for(i=0;i<=(sendl+l)*R-1;i++){

i f(i==0) I|b=0;

el se | b=ub;

ub=inint ((float)(i+1) * wof);

bw=ub- | b;
i dx=0;
for(j=lb;j<ub;j++){
if(j ==inint((float)ii * wd)){
amRdeci[j]=rel[i]*(1.-(float)idx/(float)bw) +rel[i+1]*((float)idx/(float)bw);
i1 ++;
}
i dx++;

if(ii > send ) break;

if(ii > send ) break;

}

I nver se vector quantization(4 kbps):

target[ 0] =0.;
k=1;
for(j=0;j<schmik->numvq;j ++){
i dx=i d4k[j];
for(l1=0;1< schmak->vqdinfj];!l++){
target[ k] =cb4k[j1[idx][I];
k++;
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}

}
i f(schmik->dimtot < send2){
for(i=(schmik->di mtot)+1;i<=send2;i ++)
target[i]=0.;
}

for(i=0;i<=send2;i++)
gamd[i]=qanR[i] +target[i];

3.3.4 Tables

See harmonic VQ table of Annex C

3.4 Time domain Decoder

3.4.1 Tool description

For unvoiced segments of the speech, a scheme that is the same as VXC (Vector Excitation Coding) is used. The
time domain decoder generates an excitation waveform for unvoiced portion by table look up using transmitted
indices. The shape vector and gain are updated every 10 ms and they are multiplied. In the case of 2 kbps, only
the output of the first stage is used. In the case of 4 kbps, the shape output of the second stage is multiplied by
the gain output of the second gain quantizer and added to the excitation waveform of the first stage. The shape
and gain of the second stage are updated every 5 ms.

VX_Shape; O— — ] Shape —>|>—.§P—>()

VX_Gain, P O——» Gain J

VX_Shape, O—— | Shape _.[%

VX_Gainy, Q@ O > Gain |

1st stage 80dimension 6bits shape + 4bits gain

2nd stage (40dimension 5bits shape + 3bits gain) x 2

3.4.2 Definitions

Definition of constant
DimShape : VXC frame length(=80)
DimShape2 : 2™ stage VX C frame length(=40)
Definition of variables
regfi] : i-th component of VX C decoder output
cbLO_g[i] : i-th entry of VXC gain codebook
cbLO_d[i][j] : j-th component of i-th entry of VX C shape codebook
cbL1_g[i] : i-th entry of 2" stage VX C gain codebook
cbL1_gi][j] : j-th component of i-th entry of 2™ stage VX C shape codebook
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idCelp : VXC indices packed by following 1dCelp structure
typedef struct
{

int idSLO[2], idGLO[2];

int idSL1[4], idGL1[4];
}dCelp;
idSLO[i] : 1% stage VX C shape index for i-th sub-frame
idGLO[i] : 1% stage VXC gain index for i-th sub-frame
idSL1[i] : 2™ stage VXC shape index for i-th sub-frame
idGL1[i] : 2™ stage VX C gain index for i-th sub-frame

3.4.3 Decoding process

for(i = 0; i < DinBhape; i++)
res[i] = cbLO_g[idCel p->i dG0O[0]] * cbLO_s[idCel p->idSLO[O]][i];
for(i = 0; i < DinBhape; i++)
res[i + DinShape] = cbLO_g[idCel p->i dGLO[1]] *cbLO_s[idCel p->i dSLO[1]][i];

When the bit rateis 4 kbps :
for(i =0; i < 4; i++){
for(j = 0; j < DinBhape2; j++){
res[j +Di nBhape2*i] += cbL1 g[idCel p->i dGL1[i]]*cbL1_s[idCel p->i dSL1[i]]1[j];

3.4.4 Tables

See stochastic codebook table of Annex C

3.5 Parameter Interpolation for Speed Control

3.5.1 Tool description

The scheme for Speed Control is explained in this chapter. The decoder has a scheme for parameter
interpolation to generate the time domain and harmonic synthesizer input parameters at any arbitrary time instant.
By this scheme, a sequence of parameters in modified intervals are computed and applied to the source decoder.
In thisway, decoder output in amodified time scale is obtained. Since parameters used are easily interpolated,
and thus additional complexity for the time scale modification is very small.

3.5.2 Definitions

"Parameter Interpolation” block computes the parameters in the modified time scale by interpolating the received
parameters. The operation of this block is described below.

The operation of thisblock is basically linear interpolation and replacement of parameters.

Let us denote the arrays of original parameters as:

Pitch: pchn]

V/UV:ivu[n]

LSPIsp[n][k] -+ O<k<K K:LSPorder

Spectral magnitude:an{n[l] -+ O<l<L L:numberof harmonics
VXCexcitation:vex|n][j] - 0<j<J J:frameinterval (= 160)

and interpolated parameters as.
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Pitch: mdf _ pch[m]
V/UV:mdf _vuv[m|

LsP:mdf _Isp[m|[k] - O0sk<K K:LSPorder
Spectral magnitude:mdf _an{m][I] - 0<I<L L:numberof harmonics
VXCexcitation:mdf _vex[m|[j] -~ 0<j<J J:frameinterval (= 160)

where n and m are the time indices (frame number) before and after the time scale modification. The frame
intervals are both 20 ms.

3.5.3 Speed control process
Let us define the ratio of speed change as spd :

spd = N;/N, (3.5.1)

where N, istheduration of the original speech and N, isthe duration of the speed controlled speech.
Therefore,

0<n<N; and 0sm<N,.
Basically, the time scale modified parameters are expressed as.
mdf _ paran{m] = paran]{mx spd| (35.2)

where param are: pch,vuv,lsp and am. In general, however, mx spd is not an integer number.
We therefore define:

Ofr, = 1
fo = (M spd (¥ (35.3)

to generate parameters at atimeindex mx spd by linearly interpolating the parameters at timeindices fr, and
fr;.
In order to execute linear interpolation, let us define:

Heft = mx spd - fry

E{ight = fr, —-mx spd (354)
Then Eq.(3.5.2) can be approximated as.
mdf _ paran{m| = parany fr, | x right + paranf fr, | x left (3.5.5)

where param are: pch,vuv,lsp and am.

For Isp[n|[i] and an{n][1], thislinear interpolation is applied with the indices i and | being fixed.

Asfor the parameter vex:

vex[n][ j] has excitation signals for UV frames by codebook Iook-up.

J samplesfrom vex|n][ j] centering around the time mx spd are taken and the energy over the J samplesare
computed. Gaussian hoise consisting of J samplesisthen generated and its norm is adjusted so that its energy
be equal to that of J samples taken from vex|n][ j] . This gain adjusted Gauissian noise sequence is used for
mdf _vex{m][ j].

Principal operation of time scale modification can be expressed by the Eq.(3.5.5), however, the V/UV decisions
a fry and frl, prior to the interpolation, have to be considered.
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The interpolation and replacement strategies adapted to V/UV decisions are described below. In the explanation
below, full voiced and mixed voiced (V/UV !=0) are grouped as Voiced, and only V/UV ==0 caseis regarded as
Unvoiced. In the case of variable rate coding, background noise mode (V/UV=1) isaso treated as Unvoiced.

* When V/UV decisionsat fry and fr, are Voiced - Voiced:

New V/UV mdf _vuv{m)]is obtained as follows;
tmp_vuv = vuvf fry] x right +vuvf fr;] x left
if (tmp_vuv>2)
mdf _ vuv[m] =3
eseif (tmp_vuv>1)
mdf _vuv{m] =2
eseif (tmp_vuv >0)
mdf _vuvm] =1

New pitch mdf _ pch[m] is obtained as follows,
if(0.57 < pch[ fry] / pch fr;] && pch[ fry]/ pch fr;] <1.75)
mdf _ pch[m] = pch[ fry] x right + pch[ fr;] x left
else
if(left <right)
mdf _ pch[m] = pch[ fry]
else
mdf _ pch[m] = pchl fr, ]

All the other parameters are interpolated by Eq.(3.5.5).

* WhenV/UV decisionsat fry and fry are Unvoiced - Unvoiced:
All the parameters are interpol ated by Eq.(3.5.5) except for mdf _vex . mdf _vex{m][j] is generated by

Gaussian noise having the same energy as that of J samples taken from vex[n][ j] centering around the
time mx spd .

* WhenV/UV decisionsat fry and fry areVoiced - Unvoiced:
If left <right
All the parameters at time fr, are used instead of computing the parametersat mx spd .
If left =right

All the parameters at time fr; are used instead of computing the parametersat mx spd .
mdf _vex[m][ j] isalso generated by Gaussian noise having the same energy asthat of J samples from

vefr,][j]. (0<j<J)

* WhenV/UV decisionsat fry and fr; are Unvoiced - Voiced:
If left <right
All the parameters at time fr, are used instead of computing the parametersat mx spd .
mdf _vex{m][ j] is also generated by Gaussian noise having the same energy asthat of J samples from
veq frof[j]. (0<j<J)
If left =right
All the parameters at time fr; are used instead of computing the parametersat mx spd .
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In this manner, one obtain all the necessary parameters for the HV X C decoder. Just by applying these modified
parameters, mdf _ paran{m] , to the source decoder in the same way as usual (normal) decoding process, one
obtain the time scale modified output.

Apparently, when N, < N;, speed up decoding is executed, and when N, > N; speed down decoding is

executed. Power spectrum and pitch are not affected by this speed control, thus we can obtain good quality
speech for the speed control factor of about 05< spd <20.

3.6 Voiced Component Synthesizer

3.6.1 Tool description

The voiced component synthesizer consists of these steps ; harmonic excitation synthesis, noise component
addition, LPC synthesis, and postfilter. An efficient harmonic excitation synthesis method is first used to obtain
periodic excitation waveform from harmonic magnitude envelope. Noise component is added to the periodic
waveform and voiced excitation signal is obtained, which is then fed into LPC synthesis filter and postfilter to
generate voiced speech signal. The configuration of the postfilter is not normative and described in Annex A.

3.6.2 Definitions

send : thenumber of harmonicsbetween 0 and 4000 Hz

Anfi] : theharmonic magnitude obtained as gam2]i](2kbps) or gamd]i](4kbps) in the section 333
(1<i<send)

Am_noisdi] : thenoise magnitudes (1<i < send)

Am_h[i] : themodified harmonic magnitudes(1<i < send)

3.6.3 Synthesis process

Harmonic excitation is generated as shown below. The generation algorithm can generate harmonic excitation for
both normal delay mode and low delay mode. In the description below, ipc_decDelayMode == DM_SHORT
means low delay decode is selected; otherwise normal delay mode is selected.

For low delay mode, constant LD_LEN isused. The parameter LD_LEN means decode interval shifting, and
thiscase it is set to 20. The waveform synthesized by this function coversfrom N =-160+LD_LEN [sampl€] to
N =0+LD_LEN[sample]. N=0 represents the center of the current frame. If thisis set to 0, the frame shifting is
0, and the function generates identical results as that of the normal delay mode. Thisis shown in the figure below.
During the period from N=0 to N=LD_LEN, pitch value, harmonic magnitude, and L PC parameters are not
interpolated and hold. 1f LD_LEN=0, decoder delay is 10 msand if LD_LEN=20, decoder delay is 7.5 ms.
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Fig. 3.6.1

Excitation generation:

First excitation generation algorithm is shown followed by excitation generation process. Voiced excitation,
v'(n), can be obtained by afast synthesis method composed of an IFFT and sampling rate conversion, in which
harmonic magnitudes and fundamental frequency are linearly interpolated.

Suppose at the k™ frame we have aspectrum with M; harmonics, with the magnitude of each being

A, (0sm< M,;). Thepitch lag expressed in terms of the number of samplesis 2M; . Appending zeros to this
array of A, (n) yieldsanew array with 2P components ranging from 0to 7. The number b can be arbitrarily

chosen sothat M < 2P . The same processing is done on the array of phase data.
The phase data used here are generated from those of the previous frame assuming that the fundamental

frequency islinearly interpolated. 2b+t -point IFFT is applied to these arrays of magnitude and phase data with
the constraint that the results be real numbers. Now we have an over-sampled version of the time domain

waveform over aone-pitch period. Let thisbe w, (i) (0<i < 201y | 2°*1 points are used to express the one-
pitch period of the waveform, whereas the actual pitch is 2M; since the over-sampling ratio ov; is.

ov; =2°/ M, .

Similarly, one can get another one-pitch period of the waveform at the k + 1™ frame, which has an over-sampling
ratio of.

ov, =2/ M,.
where the pitch lagis 2M,, . Let thiswaveform be w, (i) (0<i < 2°*1) . Here the function f (n) isdefined,

which maps the time index n from the original sampling version to the over-sampled version under the condition
that the fundamental frequency is linearly interpolated, to be.

Ng —t
0ty ov, Lyt
NO NO

f(n) :J:(OVl

The number of over-sampled data needed to reconstruct awaveform of length N, at the original sampling rateis
atmost L:

L =nint(f (Np)) = nint(%(ovl +0v,)),
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where nint(x) returnsthe nearest integer of x. Cyclically extending w; (i) and w, (i) , we obtain waveforms
W, (I) and w,(I) of length L:

W, (1) = wy (mod (1,2°*1)) (0<l<L),

W, (1) = w, (mod(offset +1,2°*%))  (0<I<L),
where
offset = 2° — mod(L,2°"%),

and mod(x,y) returnsthe remainder of x divided by y. These two waveforms, w; (1) and W, (1), from the

spectraof the k™ and k +1™ frames have the same "pseudo” pitch (= 2°**) and they are aligned. So, simply

adding these two waveforms using appropriate weights produces the result w(l) :

w0+ S w0 (0sIs L),

w(l) =

where each A, islinearly interpolated between the adjacent frames. Lastly, w(l) hasto be re-sampled so that

the resulting waveform can be expressed at the original uniform sampling rate. This operation brings the
waveform back from the "pseudo” pitch domain to the real pitch domain as well. In principle, the re-sampling
operation isjust

v'(n) = w(f(n)) (0<l<L),

Usudly f(n) doesnot return integer values. So, v'(n) is obtained by linearly interpolating w([{ (n)[) and
w([f (n)[)]. For amore general formulation, a higher order interpolation could be used. [¥[Jand [X[]denotethe

smallest integer greater than or equal to x, and the largest integer less than or equal to x, respectively.
Typically b=6 is used. By the operation above, fundamental frequencies of the previous frame and current frame
arelinearly interpolated.

At the onset of the voiced signal, a different shape of the window is used as shown below.

for(i =0; i <(int) ( FRM* 5.0/ 16.0); i++)
c_dis[i]=1.0;
for(i=(int) (FRM* 5.0/ 16.0); i < (int) (FRM* 11.0 / 16.0); i++)
c_dis[i]=((FRM* 11.0 / 16.0) - (float) i ) / (FRM* 6.0 / 16.0);
for(i=(int) (FRM* 11.0/ 16.0); i < FRM i ++)
c_dis[i]=0.0;
for(i=0;i<FRM i ++)
win[i]=1-c_dis[i];

where the frame interval FRM=160. win[i] could be used for windowing the on-set of voiced waveform. The
shape of ¢ _dig[i] and win[i] are shown in figure 3.6.2. Constants are set as: HM_UP=HM_DOWN=60,
HM_FLAT=50. The position of the windows are shifted right by LD_LEN samples when low delay decode mode
is selected. The windows shown in the figure 3.6.2 are also used for a voiced frame which is adjacent to a voiced
frame when the ratio of fundamental frequency change | (w02-w01)/w02 | is more than WDEV |, where w01 and
w02 are fundamental frequencies of previous frame and current frame respectively, WDEVI1=0.1. When the ratio
of fundamental frequency change is more than WDEVI, it is regarded that pitch contour is discontinuous. In such
case, fundamental frequencies w01 and w02 are not interpolated. Independently synthesized periodic waveform
with fixed fundamental frequency w01 using harmonic magnitudes of the previous frame, and synthesized
periodic waveform with fixed fundamental frequency w02 using harmonic magnitudes of the current frame are
added using the weighting windows shown in figure 3.6.2.
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Noise component addition:

A voiced excitation signal is composed of harmonic components described above and noise components. The
amount of noise to be added is controlled by V/UV flag. Harmonic magnitudes are also slightly modified by the
information. The parameter control of noise and harmonic magnitude is described below.

When V/UV is0:

Do nothing. Just VXC decoder works.

When V/UV is 1.

q1-8 0
Am._noisg] = 5 Anfi]DAN1
Am_h[i] = ]

%An{i]DAHl

When V/UV is 2
(D

Am_noisdi] = %Arr{i]DANZ

HAnfilnAN2_ 2

]
Am_h[i] = gAn{i|0AH2
DAijDAH2_2

When V/UV is3:
0

Am_noisdi] = %
EA

o _ A
1=

nfi]OAN3

(1<i < sendOB_THI)
(send0B_TH1<i < send)
(1<i < sendOB_TH1)
(senddB_TH1<i < send)

(1<i<sendOB_TH2)
(sendOB_TH2<i <send0B_TH2_2)
(senddB_TH2_2<i < send)
(1<i<sendOB_TH2)
(send0B_TH2<i < sendJB_TH2_2)
(sendOB_TH2_2<i < send)

(1<i<sendOB_TH3)
(send0B_TH3<i < send)
(1<i <sendOB_TH3)
(sendOB_TH3<i < send)
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Constant values:

2 kbps.

B TH1I AN1 AH1 |BTH2 AN2 AH2 |[BTH22 AN22 AH22 |B TH3 AN3 AH3
0.5 0.4 0.8 0.5 0.3 0.9 0.85 0.5 0.5 0.7 0.2 1.0
4 kbps.

B TH1 AN1 AH1 |BTH2 AN2 AH2 |[BTH22 AN22 AH22 |B TH3 AN3 AH3
0.5 0.3 0.9 0.5 0.3 0.9 0.85 0.5 0.5 0.8 0.2 1.0

Noise Component Gener ation:

For the noise component addition for voiced excitation, white Gaussian noise is first generated. It is then colored
and gain controlled by Am_noise|i] parameter derived above, and weighted overlap& add is used to generate
continuous noise components.

Let ngi] (0<=i<SAMPLE) be samples of Gaussian noise with zero mean and unit variance. Hamming window of
length SAMPLE ham[i] (0<=i<SAMPLE) isthen multiplied to ng[i] and obtain wngi],

wns[i]=ns[i] * hanfi]

SAMPLE point FFT of wng[i] isthen computed and real part refi] (O<=i<SAMPLE) and imaginary part im[i]
(0O<=i<SAMPLE) are obtained. Let rmg[i] and ang[i] be,

rms[i]=sqrt(re[i]*re[i] + infi]*infi]) (0<=i <SAMPLE/ 2)
ang[i]=arctan (infi]/re[i]) (0<=i <SAMPLE/ 2)

Let nh be anumber of harmonics from 0 to 4000 Hz (fs/2) and w01 be afundamental frequency, where 2* 7 is
expressed as SAMPLE. (SAMPLE=256)

nh=f | oor (pi tch/2),
WO1=SAMPLE/ pi t ch,

where pitch isapitch lag value of the current frame. Let gain scaled noise magnitude am1[i] be,

aml[ i ] =SCALEFAC* Am noi se[i ]
SCALEFAC=10

Then colored and gain adjusted noise component is obtained as,

for(i=0;i<=nh;i++){
if (i==0)
| b=0;
el se
| b=ub+1;
i f(i==nh)
ub=SAMPLE- 1;
el se
ub=inint((float)i * w0l + w0l/2.);
i f(ub >= SAMPLE/ 2)

ub=SAMPLE/ 2 ;
bw=ub- | b+1;
s=0. ;

for(j=lb;j<=ub; j++)
s=s+rms[j]*rms[j];

s=sqrt(s/(float)bw;

for(j=lb;j<=ub;j++)
ros[j]=ami[i]*rms[j]/s;

where inint(x) returns nearest integer of x.
Here, gain controlled and colored noise spectral sequence rmg[i] is obtained. Together with origina phase ang[i]
(0<=i<SAMPLE/2), SAMPLE point inverse FFT is conducted with a constraint that the result is real numbers.
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Let the result of the IFFT be cng[i] (O<=i<SAMPLE). In order to combine the noise component of the previous
frame, weighted overlap and add is used.

First, (FRM*2-SAMPLE)/2 of zeros are padded to both sides (beginning and ending) of cng[i] (0<=i<SAMPLE)
to form anew sequence cns_z[i] (0<=i<FRM*2). In the same manner, let us define ham_z[i] (O<=i<FRM*2)
where (FRM*2-SAMPLE)/2 of zeros are padded to both sides of the SAMPLE point Hamming window

ham[i] (O<=i<SAMPLE). FRM isthe frameinterval (=160). When aframeis Unvoiced, cns z[i]=0
(O<=i<FRM*2) Let us denote the cns _z[i] of the previous frame cns_z_p[i]. Now previous and current frame
combined noise componet s_uv[i] (0<=i<FRM) isobtained from the cns_z[i] and cns_z p[i].

s_uv[i]=(cns_z_p[ FRMi ] *ham z[ FRM+i ] +cns_z[i]*ham z[i])
/ (ham z[ FRM+i ] *ham z[ FRM+i ] +ham z[i] *ham z[i]) (0<=i <FRM

In the case of Low delay decode mode, s_uv][i] generation is slightly modified, where ham_z[i] is formed by
using center of HAMLD samples of ham[i] (0O<=i<SAMPLE), and (FRM*2-HAMLD)/2 of zeros are padded to
the beginning (left side) and (FRM*2-HAMLD)/2 + LD_LEN of zeros are padded to the end (right side) of
extracted HAMLD non-zero samples. (HAMLD=240, LD_LEN=20)

s_uv[i]=(cns_z_p[ FRM+ +LD_LEN] *ham z[ FRM+i +LD LEN] +cns_z[i +LD_LEN] *ham z[i +LD_LEN])

/ (ham z[ FRM+ +LD_LEN] *ham z[ FRM+i +LD_LEN] +ham z[i +LD_LEN] *ham z[i +LD _LEN])
(0<=i <FRM

Noise component s_uv[i] is added to harmonic excitation waveform to generate voice excitation.

Harmonic excitation generation process:

The voiced excitation generation by the harmonic synthesis shown above could be realized by the operations
below.

static void ifft_an(float *rnms, float *ang, float *aryd)
{

int i

float re[ SAMPLE/ 2], i n{ SAMPLE/ 2] ;

for(i=0; i <= SAWLE/ 4 ; i++) {

re[i] rns[i] * cos(ang[i]);
infi] roms[i] * sin(ang[i]);

llor(i:SAl\/PLB4+1; i< SAMPLE/ 2 ; i++) {
re[i]=re[ SAMPLE/ 2-i];
infi]=(-1)*inf SAMPLE/ 2-i1];
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IPCifft(re,im7);

for(i=0; i < SAWMPLE/ 2; i++)
aryd[i] =SAWPLE/ 2*re[i];

static void nodu2pai (fl oat x)
float vy;

if (x >=0.) {
y = x - floor(x/(2*MPI))*(2*MPI);
if (y > MPI)
y =y - 2*MPI;
return(y);

el se {
y =X - ceil(x/(2*MPl))*(2*M_PI);
if (y <-MPI)
y =y + 2*MPI;
return(y);

void | PC vExt _fft(float *pch, float (*am)[3], int *vuv, float *sv)
{

int i,s;

float w01, w02, W0s, fs;

int sendl, send2, send, sendm wdevi f;

float an2[ SAMPLE/ 2] ;

static int old_ol d_vuv=0;

float aw, dw,

int phrst;

fl oat phai 2[ SAMPLE/ 2] ;

float ovsrl, ovsr2, ovsrc;

float |pl,1p2,1pl2,ilpl2;

float |plr,|p2r,|pl2r;

static float wavel[ SAMPLE 2], wave2[ SAMPLE/ 2] ;

float out[2000], out2[2000], out 3[ 2000] ;
float c_dis_|pl2[2000];

int st;

float ffi,fi,ffimffip;
float svl[ FRM, sv2[ FRM ;
float phal[ SAMPLE/ 2] ;
static float pha2[ SAMPLE/ 2];

int iflat = 0,iflat2 = 0;

float b_thi;
float b_th2;
float b_th3;

float gv_thi;
float gv_th2;
float gv_ths3;

float b_th2_2;
float gv_th2_2;

Fundamental frequency w01 of the beginning of the decode interval boundary is computed:
wol = (float)(2.*MPI/pch[0]);

Fundamental frequency w02 of the ending of the decode interval boundary is computed:
w02 = (float)(2.*MPI/pch[1]);
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Normalized fundamental frequency wOs (in the oversampled domain)

of the entire range the decode intervals computed:
wos = (float)(2.*MPI/(SAVPLE/ 2.));

Number of harmonics corresponding to wO1:
sendl= (int)(pch[0]/2.);

Number of harmonics corresponding to w02:
send2= (int)(pch[1]/2.);

When the ratio of fundamental frequency change is greater than WDEVI (=0.1),
wedvif is set to 1, otherwise set to 0.
i f(fabs((w02-w01)/w02) > WDEVI )
wdevi f =1;
el se
wdevi f =0;

If the V/UV of the frame centered around the beginning boundary of the decode interval is
UV, and that of the previous frameis also UV, then phase initiadization flag phrst is set
to 1, otherwise 0.
if(vuv[0] ==0 && ol d_ol d_vuv ==0)
phr st =1;
el se
phr st =0;

Constants for harmonic magnitude adjustment for noise component addition are set.
i f(ipc_dechMbde == DEC2K) /* 2kbps decodi ng node */
{
b _thl

b_t h2
b_t h3

B TH1_2K;
B TH2_2K;
B_TH3_2K;

gv_thl
gv_th2
gv_th3

GV_THL_2K;
GV_TH2_2K;
GV_TH3_2K;

b _th2 2 = B TH2_2;
gv_th2_2 = GV_TH2_2;

el se /* 4kbps decodi ng node */
{

b thil
b _th2
b th3

B_THL_4K;
B_TH2_4K;
B_TH3_4K;

gv_thl
gv_th2
gv_t h3

GV_THL_4K;
GV_TH2_4K;
GV_TH3_4K;

b th2 2 = B TH2_2;
gv_th2_2 = GV_TH2_2;
}

Harmonic magnitude am2[] at the ending boundary of decode interval and initial phase
value phal[] are set.

Phase value pha2[] at the ending boundary of decode interval are computed using
phal[], w01, w02 and frameinterval.

In the case of phase reset is happening, random phase uniformly distributing between
0-0.57 isused.

for(i=0; i<SAWMPLE/2; i++)({

amg[i]=anfi][2];
phal[i] = pha2[i] ;

i f(phrst==1)
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pha2[i] = 0.5 * MPI * randon() / (float) RND_MAX;
el se
i f(ipc_decDel ayMbde == DM SHORT)

pha2[i] += (float)i * ((float)(FRMLD LEN) * (w0l1+w02) * 0.5 + w0l *
(float)LD LEN) ;

el se

{ pha2[i] += (w0l+w02)*(float)i*(fl oat)FRM 2.0;
}
pha2[i] = nodu2pai ( pha2[i] );

When the V/UV of the encoder frame centered around the ending boundary of the decode interval
UV, harmonic magnitudes of that point am2[] are set to 0.

i f(vuv[1] ==0){
for(i=0; i<SAWPLE/?2; i++)
an2[i]=0.;
}
Harmonic magnitudes are adjusted for noise component addition.
for(i=0;i<SAVPLE/2;i ++)
i f(vuv[1]==1)
if(i >= (float)send2 * b_thl)
{
an?[i]=anR[i] * gv_thi;
}

}el se if(vuv[1l]==2)

if(i > (float)send2 * b_th2 & i < (float)send2 * b_th2_2)
anR[i]= anR[i] * gv_th2;

else if(i>= (float)send2 * b_th2_2)

anR[i]= anR[i] * gv_th2_2;

}el se if(vuv[1]==3)
if(i >= (float)send2 * b_th3)
am2[i]=anm2[i] * gv_th3;

}

}

for(i=send2+1;i <SAVPLE/ 2;i ++)
an[i]=0.;

Maximum number of harmonics “sendm” and minimum number of harmonics
“send” during the decode interval are set.

i f(sendl <= send2){
send=sendl;
sendnFsend?;

el se {
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send=send2;

sendnFsendl;
}

s = FRM

fs = (float)s;

aw=(w01l+w02) *fs/ 2. ;
dw=(w02-w01)/ (2. *fs);

When the change of the fundamental frequency is small enough and continuous pitch
interpolation is possible, the voiced excitation synthesis below is executed.

i f(wdevif == 0){

One pitch period of waveform in the oversampled domain in the previoustimeis
copied to wavel([].

for(i=0;i<SAVPLE/2;i ++)
wavelli]=wave2[i];

over sampling ratio ovsrl and ovsr2 at the beginning and ending boundaries of decode interval

are computed.
ovsrl= (float)(SAWPLE/ 2.)/pch[0];
ovsr2= (float)(SAWPLE/ 2.)/pch[1];

A number of samples representing the waveforms in oversampled domain are computed,
where Ip1 corresponds to am1[] and Ip2 amZ2][].

| pl=ceil (fs*ovsrl);
| plr=fl oor(fs*ovsrl + 0.5);
| p2=ceil (fs*ovsr2);
| p2r=fl oor(fs*ovsr2 + 0.5);

A number of samples representing the pitch interpolated waveform for the decoding interval
in the oversampled domain using w01 and w02 are computed,

i f(ipc_decDel ayMbde == DM SHORT)
{
| p12=cei | ((fl oat)(FRM LD LEN)*(ovsr 1*0. 5+ovsr2*0. 5) +(fl oat) LD LEN*ovsr1l);
| p12r=fl oor((fl oat) (FRM LD _LEN)*(ovsr1*0. 5+ovsr2*0.5) +(fl oat)LD LEN*ovsr1l
+ 0.5);

iflat=(int)floor(ovsrl * (float)LD LEN + 0.5);
iflat2=(int)floor(ovsr2 * (float)LD LEN + 0.5);

el se
| p12=cei | (f s*(ovsr1*0. 5+ovsr2*0.5));

| p12r=f1 oor (fs*(ovsr1*0. 5+ovsr2*0.5) + 0.5);
}

One pitch period of waveform wavel[] is cyclically extended to have sufficient length
in the over sampled domain. Time domain waveform out[] due to harmonic magnitudes
aml[] is obtained.

i f(ipc_decDel ayMbde == DM SHORT)

for(i=0;i<=lpl2+flat2+10;i++)
out[i]=wavell (i) % SAMPLE/ 2)];
el se
{ for(i=0;i<lpl2;i++)
out[i]=wavell (i) % SAMPLE/ 2)];

One pitch period of time domain waveform wave2[] in the over sampled domain due to the
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harmonic magnitudes am2[] are computed by IFFT.
i fft_anm(an?, phai 2, wave2);

One pitch period of waveform wave?[] is cyclically extended to have sufficient length
in the over sampled domain. Time domain waveform out2[] due to harmonic magnitudes
am2[] is obtained.

st =SAMPLE/ 2- (((i nt) I pl2r) % SAMPLE/ 2));
i f(ipc_decDel ayMbde == DM SHORT)

for(i=0; i<lpl2+iflat2+10; i++)
out 2[ i ] =wave2[ (st +i ) % SAMPLE/ 2)];

el se
{ for(i=0; i<lpl2; i++)
out 2[ i ] =wave2[ (st +i ) % SAMPLE/ 2)];

out3[] is obtained by weighted overlap and add using out[] and out2][].
Here triangular windows are used for the weighting.

i f(ipc_decDel ayMbde == DM SHORT)
{

for(i=0ji<iflat;i++)
c_dis_|Ipl2[i]=1.0;

il pl2=1./(lpl2-(float)iflat);
for(i=iflat;i<(int)lpl2;i++)
c_dis_lpl2[i]=((float)lpl2 - (float)i)*ilpl2;

for(i=(int)lpl2;i<(int)lpl2+iflat2;i++)
c_dis_|pl2[i]=0.;

for(i=0;i<lpl2+iflat2;i++)
out3[i]=out[i] * c_dis_Ipl2[i] + out2[i] * (1. - c_dis_Ipl2[i]);

el se

ilpl2=1./1pl2;
for(i=0;i<lpl2;i++)
out3[i]=out[i]*(Ipl2-(float)i)*ilpl2 + out2[i]*(float)i*ilpl2;

out3[] isre-sampled to obtain the waveform sv[] that is represented in the original real
sampling rate. The re-sampling operation where the sampling rateis linearly interpolated is
shown below.

i f(ipc_decDel ayMbde == DM SHORT)

sv[ 0] =out3[iflat];
ffi=0;
for(i=1;i<s;i++){
if( i< (s- LD LEN))
ovsrc=ovsrl * ((float)(s- LD LEN -i)/(float)(s-LD LEN))
+ ovsr2 * (float)i/(float)(s-LD LEN);
el se
OVSI C=0VSr 2;
ffi=ffi+ovsrc;
ffimefloor(ffi);
ffip=ceil (ffi);
if(ffim== ffip)
sv[i]=out3[(int)ffip + iflat];
el se
svli]=(ffi-ffim*out3[(int)ffip+tiflat]+(ffip-ffi)*out3[(int)ffimtiflat];
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}

el se

sv[ 0] =out 3[ 0] ;
ffi=0.;
for(i=1;i<s;i++){
fi=(float)i;
ovsrc=ovsrl * ((float)(s-i)/(float)s)
+ ovsr2 * (float)i/(float)s;
ffi=ffi+ovsrc;

ffimefloor(ffi);

ffip=ceil (ffi);

if(ffim== ffip)
sv[i]=out3[(int)ffip];

el se
svli]l=(ffi-ffim*out3[(int)ffip]+(ffip-ffi)*out3[(int)ffini;

}
}
}

When the change of the fundamental frequency is large and continuous pitch
interpolation is not possible, the voiced excitation synthesis below is executed.

el se

{

One pitch period of waveform in the oversampled domain in the previoustimeis
copied to wavel([].

for(i=0;i<SAVPLE/ 2;i ++)
wavelli]=wave2[i];

over sampling ratio ovsrl and ovsr2 at the beginning and ending boundaries of decode interval
are computed.

ovsrl= (float)(SAWPLE/ 2.)/pch[0];
ovsr2= (float)(SAWPLE/ 2.)/pch[1];

A number of samples representing the waveforms in oversampled domain are computed,
whereIpliscorresponding for aml[] and Ip2 is corresponding for am2[].

| pl=ceil (fs*ovsrl);
| p2=cei |l (fs*ovsr2);
| p2r=fl oor(fs*ovsr2 + 0.5);

One pitch period of waveform wavel[] is cyclically extended to have sufficient length
in the over sampled domain. Time domain waveform out[] due to harmonic magnitudes
aml[] is obtained.

i f(ipc_decDel ayMbde == DM SHORT)

iflat=(int)floor(ovsrl * (float)LD LEN + 0.5);
iflat2=(int)floor(ovsr2 * (float)LD LEN + 0.5);

for(i=0;i<=1lpl + iflat +10;i ++)
out[i]=wavell (i) % SAMPLE/ 2)];
el se
{ for(i=0;i<lpl;i++)
out[i]=wavell (i) % SAMPLE/ 2)];

for(i=0;i<SAVPLE/2;i ++)
phai 2[i]= nodu2pai ( pha2[i] );

One pitch period of time domain waveform wave2[] in the over sampled domain due to the
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harmonic magnitudes am2[] are computed by IFFT.

i fft_anm(an?, phai 2, wave2);

One pitch period of waveform wave?[] is cyclically extended to have sufficient length
in the over sampled domain. Time domain waveform out2[] due to harmonic magnitudes
am2[] is obtained.

st =SAMPLE/ 2- (((int) | p2r) % SAMPLE/ 2));
i f(ipc_decDel ayMbde == DM SHORT)

for(i=0; i<=lp2 + iflat2 +10; i++)
out 2[ i ] =wave2[ (st +i ) % SAMPLE/ 2)];

el se

{ for(i=0; i<lp2; i++)
out 2[ i ] =wave2[ (st +i ) % SAMPLE/ 2)];

out[] and out2[] are re-sampled to obtain the waveform sv1[] and sv2[] that are represented
in the original real sampling rate.
The re-sampling operation is shown below.

i f(ipc_decDel ayMbde == DM SHORT)
{

svl[O] =out[iflat];

ffi=0.;
for(i=1;i<s;i++){
fi=(float)i;

ffi=ffi+ovsri;

ffimefloor(ffi);

ffip=ceil (ffi);
fi

if(ffim== ffip)
svl[i]=out[(int)ffip+iflat];
el se

svi[i]=(ffi-ffim*out[(int)ffip+iflat]+(ffip-ffi)*out[(int)ffimriflat];

sv2[ 0] =out 2[ifl at2];

ffi=0.;
for(i=1;i<s;i++){
fi=(float)i;

ffi=ffi+ovsr2;

ffimefloor(ffi);

ffip=ceil (ffi);

if(ffim== ffip)
sv2[i]=out2[(int)ffip+iflat2];

el se
sv2[i]=(ffi-ffim*out2[ (int)ffip+iflat?2]

+(ffip-ffi)*out2[ (int)ffimtiflat2];
}

sv[] is obtained by weighted overlap and add using sv1[] and sv2[].
Here trapezoid window c_dig[] shown in the figure 3.6.2 is used for the weighting.

for(i=0;i<s;i++)
sv[i]=svi[i]*c_dis[i+LD LEN +sv2[i]*(1.-c_dis[i+LD LEN]);

el se

sv1[ 0] =out[O];

ffi=0.;

for(i=1;i<s;i++){
fi=(float)i;
ffi=ffi+ovsri;
ffimefloor(ffi);
ffip=ceil (ffi);
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if(ffim==ffip)

svl[i]=out[(int)ffip];

el se
svi[i]=(ffi-ffim*out[(int)ffip]+(ffip-ffi)*out[(int)ffini;

sv2[ 0] =out 2[ 0] ;

ffi=0.;
for(i=1;i<s;i++){
fi=(float)i;

ffi=ffi+ovsr2;

ffimefloor(ffi);

ffip=ceil (ffi);

if(ffim== ffip)
sv2[i]=out2[(int)ffip];

el se
sv2[i]=(ffi-ffim*out2[(int)ffip]+(ffip-ffi)*out2[(int)ffini;

sv[] is obtained by weighted overlap and add using sv1[] and sv2[].
Here trapezoid window c_dig[] shown in the figure 3.6.2 is used for the weighting.

for(i=0;i<s i++)
sv[i] = svi[i] * c_dig[i]+ sv2[i] * (1.0 - c_did[i]);
}

}

old_old_vuv=vuv[0Q];

LPC synthesis:
In this decoder, independent L PC synthesis filters are used for voiced and unvoiced signals
The voiced excitation signal obtained above isfed into the LPC synthesis filter.

LPC synthesisfilter:

H(Z) :P;

n=0

where a, are linear predictive coefficients converted from de-quantized and linearly interpolated L SPs, which
are updated every 2.5 ms (P =10). When low delay decode mode is selected, decode frameinterval is shifted
by 2.5 ms and interpolation of LSPsis carried out for the first 17.5ms of decode frame interval shown in Fig.
3.6.1, and the latest LSPs are used for the last 2.5 ms without interpolation. Output of the LPC synthesisfilter is
fed into the postfilter described in section 3.1 of Annex A.

3.7 Unvoiced Component Synthesizer

3.7.1 Tool description

The unvoiced component synthesizer is composed of LPC synthesis filter and post filter operation. For unvoiced
segments, VXC (CELP) schemeisused. LPC coefficients of only the current frame are used for two sub-frames
without any interpolation either in the encoder and decoder.
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3.7.2 Definitions

3.7.3 Synthesis process

The unvoiced excitation signal generated is windowed to be smoothly connected to voiced signal. The figures
below show the window shape for excitation waveform where V/UV is changed fron voiced to unvoiced and
unvoiced to voiced. The parameters in the figure are set as. TD_UP=30, TD_FLAT=50, HM_DOWN=60,
HM_FLAT=50, TD_DOWN=30, HM_UP=60. These windows for an unvoiced frame are used only when an
unvoiced frame is placed adjacent to voiced or mixed voiced frame. The position of the windows are shifted right
by LD_LEN samples when low delay decode mode is selected. Unvoiced excitation is then fed into LPC
synthesisfilter. As explained above, independent L PC synthesis filters are used for voiced and unvoiced.

LPC synthesisfilter:

H(Z):P;

Z a,z’"
n=

where a, are linear predictive coefficients converted from de-quantized L SPs, which are updated every 20 ms

(P =10). When normal decode mode is selected, L SP coefficients are updated at the middle of decode frame
interval. If low delay decode modeis selected , decode frameinterval is shifted by 2.5 msand L SP update
happens at 7.5 ms point from the beginning of the decode interval in Fig 3.6.1. Output of the LPC synthesis filter
isfed into the postfilter described in section 3.1 of Annex A.

Voiced frame Unvoiced frame
|
HM_FLAT —
“—>
HM_DOWN TD_UP TD_FLAT
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Unvoiced frame Voiced frame
|
— HM_FLAT

TD_FLAT/
TD_DOWN

3.8 Bit Allocations

HM_UP

Shown below is bit alocations of 2.0 and 4.0 kbps HVXC. The bit allocations are common for both normal and

low delay mode.

V Common uv
LSF1 18bits/20msec
LSF2 8bits/20msec
V/UV 2bits/20msec
pitch 7bits/20msec
harmonicl shape 4+4bits/20msec
harmonicl gain 5bits/20msec
harmonic2 split 32bits/20msec
VXC1 shape 6bits/10msec
VXClgan 4bits/10msec
V XC2 shape 5hits/Smsec
VXC2gain 3bits/Smsec
Total(1) 2kbps 40bits/20msec 40bits/20msec
Total(1&2)4kbps 80bits/20msec 80bits/20msec

3.9 Variable rate decoder

This chapter describestools for variable rate decoding with HV XC core. Thistool allows HV XC to operate at
variable bit rates, where average bit rate is reduced to 1.2 - 1.7 kbps with typical speech material. The mgjor part
of the algorithm is composed of "background noise interval detection”, where only the mode bits are received
during the "background noise mode", and unvoiced frame is received with certain period of time for background

noise generation.

idVUV isaparameter that has the result of V/UV decision and defined as;
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[® Unvoiced speech

idvuvV = E?
B Voiced speech

Using the background noise detection method, variable rate coding is carried out based on fixed bit rate 2kbps
HVXC. For idvUV=2,3, the same decoding method as fixed bit rate mode is used.

Background noise interval

Mixed voiced speech

Mode(idvVUV) Back Ground Noise(1) uv(0) MV (2),V(3)

V/UV 2hbit/20msec 2bit/20msec 2bit/20msec

LSP Obit/20msec 18bit/20msec 18bit/20msec
Excitation Obit/20msec 8bit/20msec 20bit/20msec

(gain only) (Pitch&harmonic
spectral parameters)
Total 2hit/20msec 28bit/20msec 40bit/20msec
0.1kbps 1.4kbps 2.0kbps

In the decoder, two sets of LSP parameters of previously transmitted ones are holded.

prevL SP1: previously transmitted L SP parameters
prevL SP2: previously transmitted L SP parameters before prevL SP1

For “Background noise” frame, VXC decoder is used in the same manner as UV frame. However, when the
"Background noise" mode is selected, no LSP parameters are sent. LSP parameters generated by linearly
interpolating prevLSP1 and prevLSP2 are used for LPC synthesis, and the same gain index as the previous frame
is used for excitation generation of VXC decoding. During the period of "Background noise” mode, UV frames
are inserted every N (=9) frames to transmit background noise parameters. This UV frame may or may not be a
real UV frame of the beginning of speech bursts. Whether or not the frame is real UV is judged by transmitted
gain index. If the gain index is smaller than or equal to that of previous one+2, then this UV frame is regarded as
"Background noise interval”, and therefore the previously transmitted LSP (=prevLSP1) is used to keep the
smooth variation of LSP parameters, otherwise; currently transmitted LSPs are used as real UV frame. The gain
indices are sorted according to the magnitudes. If "Background noise” mode is selected again, then linearly
interpolated LSPs using prevLSP1 and prevLSP2 are used. For both UV and BackGroundNoise mode
(idvuv=0,1), gain normalized gaussian noise is used in place of stochastic shape codevector for VXC decoding.

Fig. 3.10.1 shows an example. Suppose that Frame 0 and Frame 1 are unvoiced and Frame 2...Frame 9 are
background noise mode. Then during decoding of Frame 2...Frame 9, prevLSP1&2 are set as:
prevLSP2=LSP(0) and prevLSP1=LSP(1). For decoding of Frame i (2<=i<=9), LSP parameters are generated as

LSP(i)= ( prevLSP2*(2*BGN_INTVL -1 -2*bgnCnt) + prevLSP1*(1+2*bgnCnt) )/(2*BGN_INTVL)

where, LSP(i) is an LSP vector of Frame i composed of 10 LSP coefficients. Maximum background noise
interval BGN_INTVL=8. Frame count of continuous number of bacground noise frames is given by bgnCnt.

In this example, bgnCnt=0 for Frame 2, bgnCnt=1 for Frame3, ....bgnCnt=7 for Frame 9. As for gain index of
VXC decoding during Frame2...Frame9, the gain index of Frame 1 is used. When parameters of Frame 10 are
received, prevLSP1&2 are updated as: prevLSP2=LSP(1), prevLSP1=LSP(10). For decoding of Frame 10, gain
index is first checked whether or not it is larger than that of Frame 1’s index value + 2. If yes, Frame 10 is
decoded as usual UV frame; otherwise it is decoded as background noise frame and LSP(1) is used instead of
LSP(10) while received gain index is used for both cases.
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uv  uv BN BN BN BN BN BN BN BN uv

Fame: | o0 1 2 0 2 0 31 41 5 1 6 1 7 1 81 9 1 10
LSP(0) LSP(1) LSP(10)
v v

prevLSP2 prevLSP1
UV: Unvoiced frame
Fig. 3.10.1 BN: Bacground noise frame

LSPindex —— | Inverse VQ of LSP Interpolation for BGN ——= L SP Interpolation block for UV

V/UV/BGN

UV Data (Gain index)

Fig. 3.10.2 Background noise decoder for variable rate decoding

4 HILN Decoder Tools

The Harmonic and Individual Lines plus Noise (HILN) decoder utilises a set of parameters which are encoded in
the bitstream to describe the audio signal. Three different signal models are supported:

signal model description parameters
harmonic lines group of sinusoidal signalswith common | fundamental frequency and amplitudes
fundamental frequency of the spectral lines
individual lines sinusoidal signals frequency and amplitude of the
individual spectral lines
noise spectrally shaped noise signal spectral shape and power of the noise

The HILN decoder first reconstructs these parameters from the bitstream with a set of decoding tools and then
synthesises the audio signal based on these parameters using a set of synthesiser tools:

e harmonic line decoder

e individual line decoder

e noise decoder

e harmonic and individual line synthesiser
e noise synthesiser

The HILN decoder tools reconstruct the parameters of the harmonic and individual lines (frequency, amplitude)
and the noise (spectral shape) as well as possible envelope parameters from the bitstream.

The HILN synthesiser tools reconstruct one frame of the audio signal based on the parameters decoded by the
HILN decoder tools for the current bitstream frame.

48



| SO/IEC 14496-3 Subpart 2 O ISO/IEC

The HILN decoder supports awide range of frame lengths and sampling frequencies. By scaling the synthesiser
frame length with an arbitrary factor, speed change functionality is available at the decoder. By scaling the line
frequencies with an arbitrary factor, pitch change functionality is available at the decoder.

The HILN decoder can operate in two different modes, as basic decoder and as enhanced decoder. The basic
decoder which is used for normal operation only evaluates the information avaliable in the bitstream elements
HILNbasicFrame() to reconstruct the audio signal. To allow large step scalability in combination with other
codec cores (e.g. the T/F core) the additional bitstream elements HIL NenhaFrame() need to be transmitted and
the HILN decoder must operate in the enhanced mode which exploits the information of both HIL NbasicFrame()
and HILNenhaFrame(). This mode reconstructs an audio signal with well defined phase rel ationships which can
be combined with aresidual signal coded at higher bit rates using an enhancement codec (e.g. T/F codec with
scalability tools). If the HILN decoder is used in this way as a core for a scalable coder no noise signal must be
synthesised for the signal which is given to the enhancement decoder.

Although Section 2 describes a combined syntax for basic and enhancement data, it might be more useful to
transmit the corresponding elements in separate transport streams and to control the decoding and synthesis
process according to the availability of enhancement data.

4.1 Harmonic line decoder

4.1.1 Tool description
This tool decodes the parameters of the harmonics lines transmitted in the bitstream.

4.1.2 Definitions

harmFlag: flag indicating harmonic line datain current frame
numHarmTransCod: number of harmonic line group amplitudes-1
numHarmTrans : number of harmonic line group amplitudes

addHarmAmplBits:
harmPred:
harmEnv:
harmFreq;
harmFreqStretch:
harmTransAmpl[i]:

harmFreqEnhd[i]:
harmPhase][i]:

habits:

number of harmonic line amplitude bits - 4
flag indicating continuation of harmonic lines
flag enabling envelope for harmonic lines
coded harmonic lines fundamental frequency
coded harmonic lines frequency stretching
coded harmonic line group amplitudes

coded harmonic line i frequency enhancement
coded harmonic line i phase

number of harmonic line group amplitudes bits

4.1.3 Decoding Process

If the ,harmFlag” is set and thus HARMbasicPara() data and in enhancement mode HARMenhaPara() data is
available in the current frame, the parameters of the harmonic lines are decoded and dequantised as follows:

4.1.3.1 Basic decoder

First the number of group amplitudes is derived:
numHarmTrans = numHarmTransCod+1

Next the fundamental frequency and stretching of the harmonic lines are dequantised:
hFreq = exp((harmFreg+0.5)/2048 * log(4000/30)) * 30
hStretch = (harmFreqStretch/32-0.5) * 0.002

Then the transmitted line amplitudes are dequantised:
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haoff = (addHarmAmplBits) ?10: 5

amplint = harmTransAmpl[0]
hTransAmpl[0] = exp(log(2)/3 * (amplInt+0.5))
for (i=1; i<numHarmTrans; i++) {
amplint += harmTransAmpl[i]-haoff
hTransAmpl[i] = exp(log(2)/3 * (amplint+0.5))
}

These transmitted amplitudes are valid for single harmonic lines or groups of neighboring lines. The transmitted
amplitudes are mapped and spread to the harmonic line amplitudes according to the following algorithm:

for (i=0; i<numHarmTrans; i++)
for (k=0; k<w[i]; k++)
hLineAmpl[jO[i]+k] = hTransAmpl[i] / sgrt(w[i])

The values of the group width w[i] and the harmonic line start index jO[i] is given in the harmonic line grouping
tablein Section 4.1.4.

The total number of harmonic linesis calculated as follows:
harmNumLine = jO[numHarmTrans-1]+w[numHarmTrans -1]-1

Finally the frequencies of the harmonic lines are cal cul ated:
for (i=0; i<harmNumLine; i++)
hLinefreq[i] = hFreq* (i+1) * (1 + hStretch* (i+1))

The harmEnv and harmPred flags require no further dequantisation; they are directly passed on to the synthesiser
tool.

4.1.3.2 Enhanced decoder

In this mode, the harmonic line parameters decoded by the basic decoder are refined and also line phases are
decoded using the information contained in HARMenhaPara() as follows:

For the first maximum 10 harmonic linesi

i =0.. min(numHarmTrans,10)-1
the enhanced harmonic line parameters are refined using the basic harmonic line parameters and the datain the
enhancement bitstream:

hLineAmplEnh[i] = hLineAmpl[i]

hLineFregEnh[i] = hLineFreq[i] * (1+((harmFreqEnh[i]+0.5)/(2"fEnhbitd[i])-0.5)* (hFregRel Step-1))
where hFreqRel Step is the ratio of two neighbouring fundamental frequency quantiser steps:

hFregRel Step = exp(1og(4000/30)/2048))

For both line types the phase is decoded from the enhancement bitstream:
hLinePhaseEnh[i] = 2* pi* (harmPhase]i]+0.5)/(2"phasebits)-pi

4.1.4 Tables

Table: harmonic line grouping
transmitted amplitude index: i group width: w[i] harmonic line start index: jO[i]

0,1,23456,7,89 1 0,1,234,56,7,89
10, 11, 12, 13, 14, 15 2 10, 12, 14, 16, 18, 20
16, 17, 18, 19, 20 3 22,25,28,31, 34
21,22, 23,24 4 37,41, 45, 49

25, 26, 27 5 53, 58, 63

28, 29 6 68, 74
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[30 7 80 |

4.2 Individual line decoder

4.2.1 Tool description

Theindividual line basic bitstream decoder reconstructs the line parameters frequency, amplitude, and envelope
from the bitstream. The enhanced bitstream decoder reconstructs the line parameters frequency, amplitude, and
envel ope with finer quantisation and additionally reconstructs the line parameters phase.

4.2.2 Definitions

numLine: number of individual linesin current frame

envHag: flag indicating envel ope datain the current frame

prevNumLine: number of individual linesin previous frame

envTmax: coded envelope parameter in current frame; time of maximum
envRatk: attack rate
envRdec: decay rate
prevLineContFlag[K]: flag indicating line k in previous frame is continued in current frame
lineContFlag[i]: flag indicating linei in current frame has continued from previous frame
lineEnvFlag[i]: flag enabling envelope for individual linei

lineAmpl[i]: coded amplitude of individual linei

lineFraq[i]: coded frequency of individual linei

lineAmplDeltdi]: coded amplitude delta of individual linei

lineFreqDeltdi]: coded frequency delta of individua linei

envTmaxEnha envel ope enhancement parameter in current frame:  time of maximum
envRatkEnha: attack rate
envRdecEnha: decay rate
lineFreqEnhd[i]: coded individual line i frequency enhancement

linePhase[i]: coded individual linei phase

linebits: number of bits for numLine

abits: number of individual line amplitude bits

fbits: number of individual line frequencs bits

dabits: number of individual line amplitude delta bits

dfbits: number of individual line frequency delta bits

tmbits: number of envTmax bits

atkbits: number of encRatk bits

decbhits: number of envRdec bits

tmEnhbits: number of envTmax bits

atkEnhbits: number of encRatk bits

decEnhbits: number of envRdec bits

fEnhbitdi]: number of lineFregEnha[i] and harmFregEnhg[i] bits

phasebits: number of linePhase and harmPhase bits

fmin; minimum frequency of individual lines (in Hz)

fmax: maximum frequency of individua line (in Hz)

amin: miminum amplitude of individual line

amax: maximum amplitude of individual line

dfmax: maximum frequency delta of individual line

damax: maximum amplitude delta of individual line
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4.2.3 Decoding Process

4.2.3.1 Basic decoder

The basic decoder reconstructs the line parameters from the data contained in HIL NbasicFrame() and
INDIbasicPara() in the following way:

For each frame, first the number of individual lines encoded in this frameis read from HIL NbasicFrame():
numLine

Then the frame envelope flag is read from HIL NbasicFrame():
envFag

If envFlag = 1 then the 3 envelope parameterst_max, r_atk, and r_dec are decoded from HIL NbasicFrame():

t_ max = (envTmax+0.5)/(2*tmbits)

r_atk = tan(pi/2* max(0,envRatk-0.5)/(2"atkbits-1))/0.2

r_dec = tan(pi/2* max(0,envRdec-0.5)/(2"dechits-1))/0.2
These envelope parameters are valid for the harmonic lines as well as for the individual lines. Thus the envelope
parameters envTmax, envRatk, envRdec must be dequantised if present, even if numLine == 0.

For each line k of the previous frame
k=0.. prevNumLine-1

the previous line continuation flag is read from HIL NbasicFrame():
prevLineContFlag[K]

If prevLineContFlag[k] = 1 then line k of the previous frame is continued in the current frame. If
prevLineContFlag[k] = 0 then line k of the previous frame is not continued.

In the current frame, first the parameters of all continued lines are encoded followed by the parameters of the new
lines. Therefore, the line continuation flag and the line predecessor are determined before decoding the line
parameters:
i=0
for (k=0;k<prevNumLine;k++)
if (prevLineContFlag[k])
linePred[i] = k
lineContFlag[i++] = 1
while (i<numLine)
lineContFlag[i++]=0

For each linei of the current frame
i =0..numLine-1
the line parameters are decoded from INDIbasicPara() now.

If envFlag = 1 then the line envelope flag is read from INDI basi cPara():
lineEnvFlag[i]

If lineContFlag[i] = 0 then the parameters of anew line are decoded from INDIbasicPara():
ampl[i] = exp((lineAmpl[i]+0.5)/(2"abits)* log(amax/amin))* amin
freq[i] = exp((lineFreg[i]+0.5)/(2*fbits)*1og(fmax/fmin))*fmin

If lineContFlag[i] = 1 then the parameters of a continued line are decoded from INDIbasicPara() based on the
amplitude and frequency parameters decoded in the previous frame without refinement:
ampl[i] = prev_ampl[linePred[i]]*
exp((lineAmpl Deltdi]+1)/(2~dabits)-0.5)* log(damx* damax)/env Start
freq[i] = prev_freq[linePred[i]]*
(1+((lineFregDelta[i]+1)/(2"dfbits)-.5)* dfmax* 2)
where envStart is the value of the amplitude envelope at the frame start boundary:
if (envFlag==1 && lineEnvFlag[i]==1)
envStart = max(0.1,1-t_max*r_atk)
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else
envStart = 1

The dequantised line parameters are stored for decoding the line parameters of the next frame:
prevNumLine = numLine
prev_ampl[K] = ampl[K]* envEnd
prev_freg[k] = freq[K]
where envEnd is the value of the amplitude envelope at the frame end boundary:
if (envFlag==1 && lineEnvFlag[i]==1)
envEnd = max(0.1,1-(1-t_max)*r_dec)
else
envEnd =1

If the decoding process starts with an arbitrary frame of a bitstream all individual lines which are marked in the
bitstream as to be continued from previous frames which have not been decoded are to be muted.

4.2.3.2 Enhanced decoder

The enhanced decoder refines the line parameters obtained from the basic decoder and also decodes the line
phases. The additional information is contained in bitstream element INDIenhaPara() and evaluated in the
following way:

First, all operations of the basic decoder have to be carried out in order to allow correct decoding of parameters
for continued lines.

If envFlag = 1 then the enhanced parameterst_maxEnh, r_atkEnh, and r_decEnh are decoded using the envelope
data contained in HILNbasicFrame() and HIL NenhaFrame():
t_maxEnh = (envTmax+(envTmaxEnh+0.5)/(2"tmEnhbits))/ (2 tmbits)
if (envRatk==0)
r_atkEnh =0
else
r_atkEnh = tan(pi/2* (envRatk-1+(envRatkEnh+0.5)/(2"atkEnhbits))/(2"atkbits-1))/0.2
if (envRdec==0)
r_decEnh=0
else
r_decEnh = tan(pi/2* (envRdec- 1+(envRdecEnh+0.5)/(2"decEnhbits))/(2"decbits-1))/0.2

For each linei of the current frame

i =0..numLine-1
the enhanced line parameters are obtained by refining the parameters from the basic decoder with the datain
INDIlenhaPara():

amplEnh[i] = ampl[i]
if (FEnhbitgi]!=0)
fregEnh[i] = freq[i] * (1+((lineFreqEnh[i]+0.5)/(2*fEnhbitdi])-0.5)* (freqRel Step-1))
else
freqEnh[i] = freq[i]
where fregRel Step is the ratio of two neighbouring frequency quantiser steps, i.e. for new lines:
fregRel Step = exp(log(fmax/fmin)/(2°fhits))
and for continued lines:
freqRel Step = 2* df max/(2"dfbits)* prev_freq[linePred[i]]/freq[i].

For a continued line, the number of frequency enhancement bits fEnhbitg[i] is determined by the lineFreq value
of its initial ,,new line“.

For both line types the phase is decoded from the enhancement bitstream:
phaseEnh[i] = 2*pi*(linePhase[i]+0.5)/(2"phasebits)-pi
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4.2.4 Tables

4.3 Noise decoder

4.3.1 Tool description
This tool decodes the noise parameters transmitted in the bitstream.

4.3.2 Definitions

noiseFlag flag indicating noise datain current frame

numNoiseParaCod: number of noise parameters - 4

numNoisePara: number of noise parameters

noiseEnvFlag: flag indicating noise envelope data

noiseNorm: coded noise normalisation factor

noiseParg|i]: coded noise parameters

noiseEnvTmax: coded noise envelope parameter in current frame:  time of maximum
noiseEnvRatk: attack rate
noiseEnvRdec: decay rate

4.3.3 Decoding Process

4.3.3.1 Basic decoder

If the ,noiseFlag"” is set and thus NOISEbasicPara() data is available in the current frame, the parameters of the
Lnoise” signal component are decoded and dequantised as follows:

First the noise scaling factor is calculated:
nNorm = exp(log(2)/2 * (noiseNorm+1)) / 8

Then the noise parameters are dequantised:
nPara[0] = (noisePara[0]+0.5) * nNorm
for (i=1; i<numNoisePara; i++)
nPara[i] = (noisePara[i]-4+0.5) * 2*nNorm

If noiseEnvFlag == 1 then the noise envelope parameters noiseEnvTmax, noiseEnvRatk and noiseEnvRdec are
dequantised in the same way as described in the individual line decoder.

4.3.3.2 Enhanced decoder

Since there is no enhancement data for noise components, there is no specific enhanced decoding mode for noise
parameters. If noise is to be synthesised with enhancement data present for the other components, the basic noise
parameter decoder can be used. However it has to be noted that if the HILN decoder is used as a core in a
scalable coder no noise signal must be synthesised for the signal which is given to the enhancement decoder.

4.3.4 Tables
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4.4 Harmonic and Individual Line synthesizer

4.4.1 Tool description

Thistool synthesises the audio signal according to the harmonic and individual line parameters decoded by the
corresponding decoder toals. It includes the combination of the harmonic and individual lines, the basic
synthesiser and the enhanced synthesiser.

4.4.2 Definitions

HILNcontMaode additional decoder line continuation

totalNumLine total number of lines to be synthesised (individual and harmonic)
freq[i]: frequency of individual linei (in Hz)

hLineFreq[i]: frequency of harmoniclinei (in Hz)

ampl[i]: amplitude of individua linei

hLineAmpl[i]: amplitude of harmonic linei

prev_freq[K]: frequency of individual linek in previous frame (in Hz)
prev_ampl[K]: amplitude of individual line k in previous frame
prev_phi[i]: end phase of individual line k in previous frame (in rad)
env(t): amplitude envelope

at): momentary amplitude of line being synthesised

phi(t): momentary frequency of line being synthesised

X(b): synthesised output signal

4.4.3 Synthesis Process
4.4.3.1 Combination of harmonic and individual lines

For the synthesis of the harmonic lines the same synthesis technique as for the individual linesis used.
If no harmonic component is decoded for the following steps numHarmLine has to be set to zero.

Otherwise the parameters of the harmonic lines are appended to the list of individual line parameters as decoded
by the individual line decoder:

for (i=0; i<numHarmLine; i++) {
freg[numLine+i] = hLineFreq[i]
ampl[numLine+i] = hLineAmpl[i]
linePred[numLineti] = (harmPred) ? prevNumLine+i+1: 0
lineEnvFlag[numLine+i] = harmEnv

}

Thus the total number of line parameters passed to the ,individual line* synthesiser is:
totalNumLine = numLine + numHarmLine

Depending on the value of HILNcontMode it is possible to connect lines in adjacent frames in order to avoid
phase discontinuities in the case of transitions to and from harmonic lines (HILNcontMode == 0) or additionally
from individual lines to individual lines for which the continue bit lineContFlag in the bitstream was not set by
the encoder (HILNcontMode == 1).

For each line i = 0 .. totalNumLine-1 of the current frame that has no predecessor, the best-fitting line j of the
previous frame having no successor and with the combination meeting the requirements specified by
HILNcontMode as described above is determined by maximising the following measure q:

df = freq[i] / prev_freq[j]

df = max(df, 1/df)
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da=ampl[i] / prev_ampl][j]

da= max(da, 1/da)

g=(1- (df-1)/(dfCont-1)) * (1 - (da-1)/(daCont-1))
where dfCont = 1.05 and daCont = 4 are the maximum relative frequency and amplitude changes permitted. For
additional line continuations determined in this way, the line predecessor information is updated:

linePred[i] = j+1
If thereis not at least one predecessor with df < dfCont and da < daCont linePred[i] remains unchanged.

For the enhanced synthesiser, the enhanced harmonic (up to maximum of 10) and individual line parameters are
combined as follows:

for (i=0; i<min(10,numHarmLine); i++) {
fregEnh[numLine+i] = hLineFregEnh(i]
amplEnh[numLine+i] = hLineAmplEnh[i]
phaseEnh[numLine+i] = hLinePhaseEnh[i]
linePred[numLine+i] = (harmPred) ? prevNumLineti+1: 0
lineEnvFag[numLine+i] = harmEnv

}

Thus the total number of line parameters passed to the enhanced ,individual line* synthesiser, if the HILN
decoder is used as a core in a scalable coder, is:

totalNumLine = numLine + min(10,numHarmLine)
Since phase information is available for all of these lines , no line continuation is introduced for the enhanced
synthesiser.

4.4.3.2 Basic synthesiser

The basic synthesiser reconstructs one frame of the audio signal. Since the line parameters encoded in a bitstream
frame are valid for the middle of the corresponding frame of the audio signal, the Individual Lines Synthesiser
generates the one-frame long section of the audio signal that starts in the middle of the previous frame and that
ends in the middle of the current frame.

In the following, the calculation of the synthesised output signal

X(t) = x((n+0.5)*(T/N)) 0<=t<T 0<=n<N
is described. T is the frame length in seconds, N is the number of samples in a frame and N/T is the sampling
frequency in Hz. Some parameters of the previous frame (names starting with ,previous*) are taken out of a
frame to frame memory which has to be reset before decoding the first frame of a bitstream.

First the envelope function previousEnv(t) and env(t) of the previous and current frame are calculated according
to the following rules:

If envFlag = 1 then the envelope function env(t) is derived from the envelope parameters t_max, r_atk, and r_dec.
With T being the frame length, env(t) is calulated for -T/2 <=t <= 3/2*T:

env(t) = max(0,1-(t_max-t/T)*r_atk) for t/T <=t_max

env(t) = max(0,1-(t/T-t_max)*r_dec) for /T =t_max

If envFlag = 0 then a constant envelope function env(t) is used:

env(t) =1
Accordingly previousEnv(t) is calculated from the parameters previousT_max, previousR_atk, previousR_dec
and previousEnvFlag.

The envelope parameters transmitted in case of envFlag == 1 are valid for the harmonic lines as well as for the
individual lines. Thus the envelope functions always must be generated, even if all lineEnvFlag[i] == 0.

Before the synthesis is performed, the accumulator x(t) for the synthesised audio signal is cleared:
x(t) =0 forO<=t<T

The lines i continuing from the previous frame to the current frame

all i=0 .. totalNumLine-1 with lineContFlag[i] = 1
are synthesised as follows for 0 <=t <T:
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k = linePred([i]
ap(t) = previousAmpl[K]
if previousEnvFlag[k] = 1 then
ap(t) *= previousEnv(t+T/2)
ac(t) = ampl[K]
if envFlag[i] = 1 then
ac(t) *=env(t-T/2)
short_x_fade=
(previousEnvFlag & & !(previousR_atk <5 & & (previousT_max > 0.5 || previousR_dec < 5)))
|| (envFlag & & !(r_dec <5&& (t_max < 0.5 r_atk <5)))
if short_x_fade =1 then

a(t) = ap(t) fort<7/16*T
a(t) = ap(t) + (ac(t)-ap(t))* (Y T-7/16)*8 for 7/16* T <t < 9/16*T
a(t) = ac(t) fort>9/16*T

else

a(t) = ap(t) + (ac(t)-ap(t))* /T
phi[i](t) = previousPhi[k]+

2* pi* previousFreqk]* t+

2* pi* (freq[i]-previousFreq[K])/(2* T)* "2
x(t) += a(t)*sin(phi[i](t))

Thelinesi starting in the current frame
al i=0.. totalNumLine-1 with lineContFlag[i] = 0
are synthesised asfollows for 0 <=t <T:
if (envFlag && !(r_dec<5&& (t_max <0.5 || r_atk <5))) then

fade in(t)=0 fort<7/16*T
fade in(t) = 0.5 - 0.5* cos((8*t/T-7/2)* pi) for 7/16*T <t < 9/16*T
fade in(t) =1 fort>9/16*T

else

fade in(t) = 0.5-0.5* cos(t/T* pi)
a(t) = fade_in(t)*ampl[i]
if envFlag[i] = 1 then

a(t) *=env(t-T/2)
start_phi[i] = random(2* pi)
phi[i](t) = start_phi[i] + 2* pi*freq[i]*t
x(t) += a(t)*sin(phi[i](t))

random(x) is a function returning a random number with uniform distribution in the interval
0 <= random(x) < Xx.

The lines k ending in the previous frame
al k=0 .. previousTotalNumLine-1 with prevLineContFlag[k] = 0
are synthesised asfollows for 0 <=t <T:
if (previousEnvFlag & & !(previousR_atk <5 & & (previousT_max > 0.5 || previousR_dec < 5)))

fade out(t) =1 fort<7/16*T
fade out(t) = 0.5 + 0.5* cos((8*t/T-7/2)* pi) for 7/16*T <t < 9/16*T
fade out(t) =0 fort>9/16*T

else
fade out(t) = 0.5+0.5* cos(t/T* pi)
a(t) = fade_out(t)* previousAmpl[K]
if previousEnvFlagk] = 1 then
a(t) *= previousEnv(t+T/2)
phi(t) = previousPhi[k]+2* pi* previousFreg[k]*t
x(t) += a(t)*sin(phi(t))

Parameters needed in the following frame are stored in the frame to frame memory:
previousEnvFlag = envFlag

previousT_max =t_max

previousR_atk =r_atk
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previousR_dec =r_dec
previousTotalNumLine = totalNumLine
all i=0 .. totalNumLine-1
previousFreq[i] = freq[i]
previousAmpl[i] = ampl[i]
previousPhi[i] = fmod(phi[i](T),2* pi) (2*pi modulus of the end phase of linei)

Due to the phase continuation of this decoder implementation, the speed of the decoded signal can be changed by
simply changing the frame length without any other modifications. The relation of the encoder frame length and
the selected decoder frame length directly corresponds to a speed factor.

In asimilar way, the pitch of the decoded signal can be varied without affecting the frame length and without
causing phase discontinuities. The pitch change is performed by simply multiplying a factor to each frequency
parameter before it is used in the synthesis.

4.4.3.3 Enhanced synthesiser

The enhanced synthesiser is based on the basic synthesiser but evaluates also the line phases for reconstructing
one frame of the audio signal. Since the line parameters encoded in a bitstream frame and the corresponding
enhancement frame are valid for the middle of the corresponding frame of the audio signal, the Individua Lines
Synthesiser generates the one frame long section of the audio signal that starts in the middle of the previous
frame and and ends in the middle of the current frame.

Some parameters of the previous frame (names starting with ,previous*) are taken out of a frame to frame
memory which has to be reset before decoding the first frame of a bitstream.

First the envelope functions previousEnv(t) and env(t) of the previous and current frame are calculated according
to the following rules:

If envFlag = 1 then the envelope function env(t) is derived from the envelope parameters t_ maxEnh, r_atkEnh,
and r_decEnh. With T being the frame length, env(t) is calulated for -T/2 <=t <= 3/2*T:

env(t) = max(0,1-(t_maxEnh-t)/T*r_atkEnh) fort <=t _maxEnh

env(t) = max(0,1-(t-t_maxEnh)/T*r_decEnh) fort >=t_maxEnh

If envFlag = 0 then a constant envelope function env(t) is used:

env(t) =1
Accordingly previousEnv(t) is calculated from the parameters previousT_maxEnh, previousR_atkEnh,
previousR_decEnh and previousEnvFlag.

The envelope parameters transmitted in case of envFlag == 1 are valid for the harmonic lines as well as for the
individual lines. Thus the envelope functions always must be generated, even if all lineEnvFlag[i] == 0.

Before the synthesis is performed, the accumulator x(t) for the synthesised audio signal is cleared:
x(t) =0 forO<=t<T

All lines i in the in the current frame
alli =0 .. totalNumLine-1
are synthesised as follows for 0 <=t < T:
if (envFlag && !(r_decEnh < 5 && (t_maxEnh < 0.5 || r_atkEnh < 5))) then

fade_in(t) =0 fort<7/16*T
fade_in(t) = 0.5 - 0.5*cos((8*t/T-7/2)*pi) for 7/16*T <t < 9/16*T
fade in(t) =1 fort > 9/16*T

else

fade_in(t) = 0.5-0.5*cos(t/T*pi)
a(t) = fade_in(t)*amplEnh[i]
if envFlag[i] = 1 then

a(t) *=env(t-T/2)
phi(t) = 2*pi*freqEnh[i]*(t-T)+phaseEnhli]
X(t) += a(t)*sin(phi(t))

The lines k in the previous frame
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al k=0 .. previousTotalNumLine-1
are synthesised asfollowsfor 0 <=t < T:
if (previousEnvFlag & &
I(previousR_atkEnh <5 & & (previousT_maxEnh > 0.5 || previousR_decEnh < 5)))

fade out(t) =1 fort<7/16*T
fade out(t) = 0.5 + 0.5* cos((8*t/T-7/2)* pi) for 7/16*T <t < 9/16*T
fade out(t) =0 fort>9/16*T

else
fade out(t) = 0.5+0.5* cos(t/T* pi)
a(t) = fade_out(t)* previousAmpl[K]
a(t) = fade_out(t)* previousAmpl Enh[K]
if previousEnvFlag[k] = 1 then
a(t) *= previousEnv(t+T/2)
phi(t) = 2* pi* previousFreqEnh[K]* t+previousPhaseEnh[i]
X(t) += a(t)*sin(phi(t))

Parameters needed in the following frame are stored in the frame to frame memory:
previousEnvFlag = envFlag
previousT_maxEnh =t_maxEnh
previousR_atkEnh =r_atkEnh
previousR_decEnh =r_decEnh
previousTotalNumLine = totalNumLine
all i=0 .. totalNumLine-1
previousFregEnh[i] = fregEnh[i]
previousAmplEnh [i] = amplEnh[i]
previousPhaseEnh [i] = phaseEnh [i]

4.4.4 Tables

4.5 Noise synthesizer

4.5.1 Tool description

Thistool synthesises the noise part of the output signal based on the noise parameters decoded by the noise
decoder.

4.5.2 Definitions

numNoisePara: number of noise parameters

noisebw: noise bandwidth (in Hz)

N: frame length for noise synthesisin samples
M: length of IDCT-generated spectrum
nParag[n): decoded noise parameters

noiseWin[i]: window for noise overlap-add

noiseEnvli] envel ope for noise component

n[i] synthesised noise samples

4.5.3 Synthesis Process

4.5.3.1 Basic synthesiser

If noise parameters are transmitted for the current frame, a noise signal with a spectral shape as described by the
noise parameters decoded from the bitstream is synthesised and added to the audio signal generated by the
harmonic and individual line synthesiser.
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To calculate the uniformly sampled spectral shape of the noise, an inverse DCT (Discrete Cosine Transform) is
applied to the noise parameters to obtain the spectral shape of the noise:
nParg[0] *= sgrt(0.5)
for (j=0; j<min(N,M), j++) {
y[il=0
for (i=0; i<numNoisePara, i++)
y[jl += nPardi]* sqrt(2/M)* cos(pi*i* (j+0.5)/M)
}
for (j=0; j<M, j++)
y[il = max(0.y[j])
for (j=M; j<N, j++)
ylil=0
where N is the frame length in samples and M is the length of the IDCT generated spectrum. M is calculated as
follows:
M =N * noisebw / (f_sample/2)
wheref_sample = N/T isthe sampling frequency of the signal being synthesised.

A vector p[j] of N random values equally distributed in the interval [0,2* pi[ is used to obtain the complex
frequency domain representation of the noise:
for (j=0; j<N; j++) {
refj] = y[j]*cos(plj])
im(j] = y[i]*sin(p[i])
ref2*N-1-j] = refj]
im[2*N-1-j] = -im[j]
}

Now the real time domain noise signal n[i] is calculated by applying an inverse ODFT (Odd Discrete Fourier

Transform) of length 2*N to refj], im[j]. If the noiseEnvFlag is set, the noise envelope noiseEnv[i] is generated in

the same way as for the ,individual line" synthesiser (see Section 4.4.3.2) and the noise signal is windowed with
noiseEnv([il:

for (i=0; i<2*N; i++) {
nlij=0
for (j=0; j<2*N; j++) {
pf = pi*i*(j+0.5)/N
n[i] += re[j]*cos(pf)-imli]*sin(pf)

}
n[i] /= 512
if(noiseEnvFlag)

n[i] *= noiseEnv[i]

For smooth cross-fade of the noise signal at boundary between two adjacent frames, the following window is
used for this overlap-add operation:

noiseWin[i] = 0 if i < N*3/8
noiseWin[i] = sin(pi/2 * (i+0.5)/(N*2/8))  if N*3/8 < i < N*5/8
noiseWin[i] = 1 if i > N*5/8

prev_noiseWin[i] = noiseWin[N-i]

Finally the noise signal is added to the previously synthesised signal x[i] and the second half of the generated
noise signal is stored in a frame to frame memory for overlap-add:
for (i=0; i<N; i++) {
X[i] += n[i]*noiseWin[i] + prev_n[i]*prev_noiseWin[i]
prev_n[i] = n[N+i]
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Pitch and speed change functionalities are implemented similar asin the basic line synthesiser: To change the
pitch of the noise, the noise bandwidth noisebw must be multiplied by the pitch change factor. To change the
speed, an correspondingly increased or decreased frame length N is used for the synthesis.

4.5.3.2 Enhanced synthesiser

Since there is no enhancement data for noise components, there is no specific enhanced synthesiser mode for
noise components. If noise isto be synthesised with enhancement data present for the other components, the

basic noise synthesiser decoder can be used. However it has to be noted that if the HILN decoder isused asa
core in ascalable coder no noise signal must be synthesised for the signal which is given to the enhancement
decoder.

45.4 Tables

5 Integrated parametric coder
The integrated parametric coder can operate in the following modes:

PARAmMode Description

0 HVXC only

1 IL only

2 switched HYXC/ HILN
3 mixed HVXC/HILN

PARAmModes 0 and 1 represent the fixed HV XC and HILN modes. PARAmMode 2 permits automatic switching
between HV XC and HILN depending on the current input signal type. In PARAmode 3 the HVXC and HILN
coders can be used simultaneously and their output signals are added (mixed) in the decoder.

The integrated parametric core uses a frame length of 40 ms and a sampling rate of 8 kHz and can operate at
2025 hit/s or any higher bitrate. Operation at 4 kbit/s or higher is suggested.

5.1 Integrated Parametric Decoder

For the ,HVXC only* and ,HILN only“ modes the parametric decoder is not modified.

In ,switched HVXC / HILN* and ,mixed HVXC / HILN“ modes both HVXC and HILN decoder tools are
operated alternatively or simultaneously according to the PARAswitchMode or PARAmixMode of the current
frame. To obtain proper time alignment of both HYXC and HILN decoder output signals before they are added,
the difference between HVXC and HILN decoder delay has to be compensated with a FIFO buffer:

If HVXC is used in the low delay decoder mode, its output must be delayed for 100 samples (i.e. 12.5 ms).

If HVXC is used in the normal delay decoder mode, its output must be delayed for 80 samples (i.e. 10 ms).

To avoid hard transitions at frame boundaries when the HVXC or HILN decoders are switched on or off, the
respective decoder output signals are faded in and out smoothly. For the HVXC decoder a 20ms linear fade is
applied when it is switched on or off. The HILN decoder requires no additional fading because of the smooth
synthesis windows utilised in the HILN synthesiser. It is only necessary to operate the HILN decoder with no
new components for the current frame (i.e. force numLine = 0, harmFlag = 0, noiseFlag = 0) if the current
bitstream frame contains no ,HILNframe()*.
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Annex A Informative Tool Descriptions

1 Parametric Encoder Core

O ISO/IEC

The following figure shows a general block diagram of a parametric encoder. First the input signal is separated
into the two parts which are coded by HVXC and by HILN tools. This can be done manually or automatically.
Currently automatic switching between speech and music signalsis supported (see Section 5), allowing the use of
HVXC for speech and HILN for music. For both HVXC and HILN parameter estimation and parameter encoding
can be performed. A common bitstream formatter allows operation either in HVXC only, HILN only or aso in
combined modes, i.e. switched or mixed mode.

HVXC HVXC
parameter parameter
HVXC / estimation encoding
bitstream
Y formatting | "
audiosignal | Separation HILN HILN bitstream
parameter parameter
estimation encoding
General block diagram of parametric encoder
Block diagram of the parameter based encoder core
idLSP o
idvuv o
Feature / Parameter Quantization o
o LPC analysis s Extraction an_d
Coding
idvuv l IfgrhOL
ary Pitch
Detection prepwght
alpha Perceptual
Weighting

More detailed diagram for the Feature/Parameter Extraction and Quantization& Coding Module

Annex A -1



| SO/IEC 14496-3 Subpart 2

O——— Viuv

Time-domain

© encoder
v
o Harmonic Harmonic
features quantizer

——

Individual line
O——— features

Individual line

A 4

quantizer

2 HVXC Encoder Tools

2.1 Overview of Encoder tools

A 4

Decision
Block

O ISO/IEC

Fig.2.1 shows the overall structure of the encoder. Speech input at a sampling rate of 8kHz is formed into frames
with alength and interval of 256 and 160 samples, respectively. LPC analysisis carried out using windowed
input data over one frame. LPC residual signals are computed by the inverse filtering of input data using
guantized and interpolated L SP parameters. The residual signals are then fed into the pitch and spectral
magnitude estimation block, where the spectral envelopes for LPC residual are estimated in the same manner as
in the MBE coder except that only atwo-bit V/UV decision is used per frame. The spectral envelope for voiced
segment is then vector quantized with weighted distortion measure. For unvoiced segment, closed loop search for
the vector excitation coding is carried out. Detailed configurations are described below.

Annex A -2



| SO/IEC 14496-3 Subpart 2 O ISO/IEC

<Indices>
vQ
of ]
LPC LsP
»O LSP
™ Analysis S
Calculation of | 1=p=-==-r-=sr-smrmsmmmesrm s Tttty
Perceptual [— Voiced
Weighting : :
— ] |
Input © merse DFT  |e» FinePich Lo f VUV 0 VIUV
npu | V! : ” Search Decision >
Filter
*
.................. 1
| open-loop Spectral
Pitch Search Envelope [¢ ]
Pitch
3
VQ of .
Spectral Spectral Envelope :
Envelope .
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' SR L=
¥ Unvoiced R\ Excitation
Perceptual [ Parameters
\| Weighting
I " Filter
v

LPC Syn. Filter Error

i Perceptually + Calculation
Stochastic € )
’_' Codebook —'[>—' Weighted | —»! ul _‘:

Shape

Fig.2.1 Blockdiagram of the HVXC encoder

2.2 Normalization

2.2.1 Tool description

The normalization process is composed of three operations, that is, LPC analysis, L SP parameter quantization,
and inversefiltering. These operations are described below.

2.2.2 Definition
2.2.3 Normalization process

2.2.3.1 LPC analysis

10th order LPC coefficients are computed for every frame, using Hamming-windowed input signals by
autocorrel ation method.

2.2.4 LSP quantization
The same L SP quantizer as that of the narrowband CELP is used.

LPC coefficients are first converted to Line Spectral Pair (LSP) parameters. L SP parameters are then quantized
with aVector Quantization (V Q) respectively. In case of the base layer, there are two methods for quantizing the
L SPs as described in decoding section; atwo-stage VQ without interframe prediction, and a combination of the
VQ and the inter-frame predictive VQ. At the encoding process, both methods are tried to quantize the L SPs and
determined which method should be applied by comparing the quantization error. The quantization error is
calculated as aweighted euclidean distance.

In the case of enhancement layer, a 10-dimensional vector quantizer, which has 8 bits codebook, is added to the

bottom of the current L SP quantizer scheme of 2.0kbps coder. The bit rate of L SPsisincreased from
18bits/20msec to 26bits/20msec.
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The encoding process of the base layer is asfollows.

The weighting coefficients (W[]) are,

01 1 |
ésp[O] " Isp[1] - 1sp[0] (i=0)

Mi]:%Sp[i]_llSp[i‘1]+Isp[i+1}_|sp[i] (0<i<Np-1)
O 1 1 —

%sp[Np—l]—lsp[Np—Z] +lO—Isp[Np—l]

where Np isthe LP analysis order and Isp[] s are the converted L SPs.

w fact = 1.;
for(i=0;i<4;i++) wWi] *= w_fact;
for(i=4;i<8;i++) {
w_fact *= .694;
wi] *= w_fact;
}
for(i=8;i<10;i++) {
w_fact *= .510;
wi] *= w fact;
}

The first stage quantizer is the same for each quantization method. The L SPs are quantized by using a vector
guantizer and corresponding index is stored in nVgl[0] . In order to carry out delayed decision, plural indices
are stored as candidates for the second stage. The quantization error in the first stage err1[] is given by:

dim-1

artinl= Y {(issp+i]-1so_tilollnli])* mfsp+i}  n=0

1=0

where n isthe split vector number, mistheindex of the candidate split vector , sp is the starting L SP order of the
n-th split vector and dim is the dimension of the n-th split vector. (Isp_tbI[][]1[] isshown in Annex C)

Starting order and dimension of thefirst stage L SP vector

Split vector number: n Starting LSP order: sp Dimension of the vector: dim
0 0 10

In the second stage, above-mentioned two quantization methods, which are two-split vector quantizer, are applied
respectively. Total quantization errorsin the second stage are calculated for all combinations of the first stage
candidates and the second stage candidates and the one which has the minimum error is selected. As aresult,
indices of the first stage are determined and corresponding indices and signs for the second stage are stored in
nVgl[1] and nVgl[2]. The flag which indicates the selected quantization method is aso stored in NV gl[3]. The
guantization error in the second stage err2_total is given by:

VQ without interframe prediction:

err2_total = err2[0] + err 2[1]

dim-1

err2[n]= 5 {(Isp_res[sp +i]-sign[n]tal_ tbl [n][m][i ])2 W sp+ |]} n=01

1=0

Isp_redsp+i]=Isp[sp +i] - 1sp_ first[sp +i]

wherelsp _first[] isthe quantized L SP vector of thefirst stage, nisthe split vector number, mistheindex of the
candidate split vector , sp is the starting L SP order of the n-th split vector and dim is the dimension of the n-th
split vector. (d_tbI[][][] isshownin Annex C)
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VQ with interframe prediction:

err2_total = err2[0] +err2[1]
err2[n] = diljz:{(lsp_ pred sp +i] - sign[n] Chd_tbl [n][m[ ])2 Wsp +i]} n=01
lsp pres[sp + i] = Isp[sp+ i] -
{(1— ratio_ predict) Osp_fi rst[sp + i] +ratio_ predict Osp_ previou{sp + i]}
wherelsp_first[] isthe quantized L SP vector of the first stage, nisthe split vector number, misthe index of the

candidate split vector , sp isthe starting L SP order of the n-th split vector, dim is the dimension of the n-th split
vector and ratio_predict=0.7. (pd_tbl[][][] isshownin Annex C)

Starting order and dimension of the second stage L SP vector

Split vector number: n Starting LSP order: sp Dimension of the vector: dim
0 0 5
1 5 5

The quantized LSPsIsp_current[] are stabilized in order to ensure stability of the LPC synthesisfilter whichis
derived from the quantized L SPs. The quantized L SPs are arranged in ascending order, having a minimum
distance between adjacent coefficients.

for(i=0;i<LPCORDER;i ++) {
if(lsp_current[i] < min_gap) |Isp_current[i] = min_gap;

for(i=0;i<LPCORDER-1;i++) {
if(lsp_current[i+1]-Isp_current[i] < min_gap) {
Isp_current[i+1] = |sp_current[i]+nm n_gap;

}

}
for(i=0;i<LPCORDER;i ++) {
if(lsp_current[i] > 1-nmin_gap) Isp_current[i]

1-m n_gap;

}
for(i =LPCORDER- 1;i >0;i--) {
if(lsp_current[i]-lsp_current[i-1] < mn_gap) {

Isp_current[i-1] = |Isp_current[i]-m n_gap;
}
}
for(i=0;i<LPCORDER; i ++) {
gksp[i] = Isp_current[i];

where min_gap = 4.0/256.0

After the LSP encoding process, the current L SPs have to be stored in memory, since they are used for prediction
at the next frame.

for (i=0;i<LPCORDER;i++) ({
| sp_previous[i] = Isp_current[i];
It must be noted that the stored LSPsIsp_previoug] must be initialized as described below when the whole of

the encoder isinitialized.

for (i=0;i<LPCORDER;i++) ({
I sp_previous[i] = (i+1) / (LPCORDER+1);
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The third stage for the enhancement layer (4.0kbps) has 10-dimensional VQ structure.
The error between the quantized version of the base layer and the original version is quantized.

After the quantization, the L SPs of the enhancement layer gL sp[] are stabilized again.
for(i =0; i <2; i++)
if(gLsp[i + 1] - gLsp[i] < 0)
{
tnp = gLsp[i + 1];
gLsp[i + 1] = qLsp[i];
qLsp[i] = tnp;
i f(gLsp[i + 1] - gLsp[i] < THRSLD_ L)
{
gLsp[i + 1] = gLsp[i] + THRSLD_L;

for(i =2; i <6; i++)
i f(gLsp[i + 1] - gLsp[i] < THRSLD M
{ tnp = (qLsp[i + 1] + gLsp[i]) / 2.0

gLsp[i + 1] =tnmp + THRSLD M/ 2.0;
gLsp[i] = tnp - THRSLD M/ 2.0;

for(i = 6; i < LPCORDER - 1; i++)
if(gLsp[i + 1] - gLsp[i] < 0)
{ tnp = qgLsp[i + 1];
glsp[i + 1] = glsp[i];
qLsp[i] = tnp;
if(gLsp[i + 1] - gLsp[i] < THRSLD H)
gLsp[i] = qLsp[i + 1] - THRSLD_H;
}
where, THRSLD_L=0.020, THRSLD_M=0.020 and THRSLD_H=0.020

1st stage 10 LSP VQ 5bits
2nd stage (5+5)LSP VQ (7+5+1)bits
3rd stage 10LSP VQ 8bits

2.2.5 LPCinverse filter

L SPs are converted to alpha parameters to form a LPC inverse filter in adirect form. LPC residua signals are

then computed by inverse filtering the input signal. Only the current frame’s quantized LPC is used without any
interpolation for the inverse filtering to compute the LPC residual signal. The residual signal is 256 point
Hamming windowed to compute the power spectrum. The transfer function of the inverse filter is,
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P
A=) a,z
where P =10 and a,=1. LPC coefficients a,, stay unchanged during the computation of residual samples of
one frame length (256 sampl es).

-n

2.3 Pitch Estimation

2.3.1 Tool description

To obtain the first estimation of the pitch lag value, the autocorrelation values of the LPC residual signals are
computed. Based on the lag values which give the peaks in autocorrelation, open loop pitch is estimated. Pitch
tracking is carried out in the process of pitch estimation so that the estimated pitch gets more reliable.

2.3.2 Pitch estimation process

In the low delay mode encoder, pitch tracking is conducted using only current and past frames to keep encoder
delay 26 ms. When the normal delay mode is used, pitch tracking uses one frame ahead and the encoder delay
becomes 46 ms.

2.3.3 Pitch tracking

For the low delay mode of HV XC, pitch tracking algorithm does not use the pitch value of the future (look
ahead) frame. The pitch tracking algorithm operates based on reliable pitch "rblPch", V/UV decision of the
previous frame "prevVUV", and past/current pitch parameters.

The basic operation is as follows:

*  When prevVUV =0 and rblPch !=0, pitch is tracked based on rblPch. However, the pitch value of the
previous frame has higher priority.

e When prevWVUV = 0 and rblPch !=0, pitch is tracked based on rblPch.

¢ When prevWUV =0 and rblPch = 0, tracking is conducted based on the pitch of the previous frame.
¢ When prevWUV = 0 and rbIPch = 0, current pitch parameter is simply used.

prevVUV =0 represents Voiced, and prevVVUV = 0 represents Unvoiced status respectively.

By this strategy, pitch tracking is carried out without any look ahead. Source code of the pitch tracking is shown
below.

typedef struct

{
float pitch; [* pitch*/
float prob; * 1st peak devided by 2nd peak of autocorrelation */
float rOr; /* 1st peak of autocorrelation - modified */
float rawROr; /* 1st peak of autocorrelation - raw */
float rawPitch; [* pitch with no tracking */

}

NgbPrm;

static int NearPitch(

float poO,

float p1,

float ratio)

{
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return((pO * (1.0 - ratio) < pl) && (p1 < p0* (1.0 + ratio)));

}
static float TrackingPitch(
NgbPrm*crntPrm, I* current parameter */
NgbPrm* prevPrm, I[* previous parameter */
int *scanlimit, /* Number of autocorrelation peaks */
float *ac, /* Autocorrelation */
int peakPosPEAKMAX],  /* Position of autocorrelation peaks */
int prevVUV) /* VIUV of ptreviousframe*/
{
float kimete;
float pitch;
int i;
static float prevRawp= 0.0;
int st0, stl, st2;
float stdPch;

static float rblPch = 0.0;
static float prevRblPch = 0.0;

rblPch = global_pitch;

if(prevWUV =0 && rblPch I=0.0)

{
st0 = Ambiguous(prevPrm->pitch, rblPch, 0.11);
st1 = Ambiguous(crntPrm->pitch, rblPch, 0.11);
if(1(stO || st1))
{

if (NearPitch(crntPrm->pitch, prevPrm->pitch, 0.2))
pitch = crntPrm->pitch;
elseif (NearPitch(crntPrm->pitch, rblPch, 0.2))
pitch = crntPrm->pitch;
else if(NearPitch(prevPrm->pitch, rblPch, 0.2))
{
if (crntPrm->rOr > prevPrm->rOr & & crntPrm->prob > prevPrm->prob)
pitch = crntPrm->pitch;
else
pitch = prevPrm->pitch;
}
else
pitch = GetStdPch2EIms(crntPrm, prevPrm, scanlimit, peakPos, ac);

}
elseif(!st0)
{
if (NearPitch(prevPrm->pitch, crntPrm->pitch, 0.2))
pitch = crntPrm->pitch;
elseif((gpMax * 1.2 > crntPrm->pitch) & &
NearPitch(prevPrm->rawPitch, crntPrm->pitch, 0.2))
pitch = crntPrm->pitch;
else

}
elseif(lstl)

pitch = prevPrm->pitch;

if ((crntPrm->rawPitch != crntPrm->pitch) & &
NearPitch(crntPrm->rawPitch, prevPrm->rawPitch, 0.2))
pitch = crntPrm->rawPitch;

else
pitch = crntPrm->pitch;
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else

if(NearPitch(prevPrm->pitch, crntPrm->pitch, 0.2))
pitch = crntPrm->pitch;

else
pitch = rblPch;
}
}
eseif(prevWUV == 0 && rblPch !=0.0)
{
st1 = Ambiguous(crntPrm->pitch, rblPch, 0.11);
if(Istl)
pitch = crntPrm->pitch;
else
pitch = rblPch;
}
eseif(prevWUV =0 && rblPch == 0.0)
{
st1 = Ambiguous(crntPrm->pitch, prevPrm->pitch, 0.11);
if(Istl)
pitch = GetStdPch2EIms(crntPrm, prevPrm, scanlimit, peakPos, ac);
else
{
if (prevPrm->rOr < crntPrm->r0r)
pitch = crntPrm->pitch;
else
pitch = prevPrm->pitch;
}
}
else

pitch = crntPrm->pitch;

crntPrm->pitch = pitch;
prevRblPch = rblPch;
prevRawp = pitch;
return(pitch);

2.4 Harmonic magnitudes extraction

2.4.1 Tool description

Harmonic magnitudes extraction consists of two steps, that are fine pitch search and estimation of spectral
envelope. The operation of each step is described below.

2.4.2 Definition
2.4.3 Harmonic magnitudes process

2.4.3.1 Fine pitch search

Using the open loop integer pitch lag, fractional pitch valueis estimated here. The step size of the fractionis
0.25. Thisis carried out by minimizing the error between the synthesized spectrum and original spectrum. Here,
pitch value and spectral magnitudes are estimated simultaneously. This parameter is transmitted to the decoder as
“Pitch”.
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2.4.3.2 Estimation of spectral envelope

256 point DFT is applied to the LPC residua signals to obtain a original spectrum. Using the original spectrum,
estimation of the spectral envelopeis carried out in the part of the above mentioned fine pitch search. The
spectral envelopeis a set of spectral magnitudes estimated at each harmonic. This magnitude estimation is
carried out by computing an optimal amplitude A, using pre-defined basis function E(j) , and original
spectrum X(j) . Let a,, and b, betheindices of DFT coefficient of lower and higher boundary of the m-th

band respectively, covering m-th harmonic band. The amplitude estimation error ¢, is defined as:

gm::“zam(\x(j)\—|an|\E(j)\)2
Solving
Fa =0
gives
> [x(JEG)
A==
j:am‘E(j)‘

Thisvalueis defined as spectral magnitude. Basis function E(j) can be obtained by DFT of 256 point
Hamming window.

2.5 Perceptual weighting

2.5.1 Tool description

Frequency response of a perceptual weighting filter is computed which isfor the use of weighted vector
quantization of the harmonic spectral envelope. Here, a perceptua weighting filter is derived from liner
predictive coefficients a,. The transfer function of the perceptual weighting filter is;

P

. ZanA z

n=

P
Z a,B"z’"
n=

where A=0.9 B= 0.4 could be used. In thistool, the frequency response of the LPC synthesisfilter h(z) isalso
computed so that it could be incorporated where,

h(Z) — P;

In thistool, frequency response of w(z)h(z) is computed and outputed as an array *per_weight, which could be
used as diagonal components of the weighting matrices WH .

Annex A - 10



| SO/IEC 14496-3 Subpart 2 O ISO/IEC

2.6 Harmonic VQ encoder

2.6.1 Tool description

The harmonic VQ encoding process consists of two steps, that is, dimension conversion, and vector quantization
of residual vectors. The operations of the each step are given below

2.6.2 Encoding process

2.6.2.1 Dimension converter

The number of points which composes the spectral envelope varies depending on pitch values, since the spectral
envelope is a set of the estimates of the magnitudes at each harmonic. The number of harmonics ranges from
about 8 to 60.

In order to vector quantize the spectral envelope, the coder has to convert them to a constant number for a fixed-
dimension VQ. A band-limited interpolation is used for the sampling frequency conversion to obtain the fixed-
dimension spectral vectors. The number of points, which represent the shape of the spectral envelope, should be
modified without changing the shape. For this purpose, a dimension converter for a spectral envelope by a
combination of low pass filter and 1st order linear interpolator isused. An FIR low pass filter with 7 sets of
coefficients, each set consisting of 8 coefficients, is used for the first stage 8-times over-sampling. The 7 sets of

the filter coefficients are obtained by grouping 8 every coefficients from awindowed sinc, coef [|] , with the
offsets of 1 through 7, where

sinn(i -32)/8

n(i-32)/8

ThisFIR filtering allows decimated computation, in which only the points used at the next stage are computed.
They are the left and right adjacent points of the final output of the dimension converter.

At the second over-sampling stage, 1st order linear interpolation is applied to obtain the necessary output points.
In thisway, we get fixed-dimension (= 44) spectral vectors.

coef[i] = (05-05cos27i /64)  0<i<64

2.6.2.2 Vector quantization

A fixed-dimension (= 44) spectral vector is then quantized. In order to reduce the memory requirements and
search complexity while maintaining a high performance, a Multi-Stage (2-stage) Vector Quantization (MSVQ)
scheme is employed for the spectral shape together with a scalar quantizer for the gain, as shown in the figure
below. The weighted distortion measure below is used for the codebook search of both shape and gain.

D =|WH(x- g(s; +s,))|*

where x isasource vector, s; isthe output of Spectral Envelope (SE) shapel codebook, s, isthe output of
SE_shape2 codebook, and g isthe output of the SE_gain codebook. The diagonal components of the matrices

H and W are the magnitudes of the frequency response of the LPC synthesis filter and the perceptua weighting
filter, respectively.

For 4.0kbps scheme, additional vector quantizers are added to the bottom of the quantizer for 2.0kbps scheme
after the dimension conversion. For the quantization of harmonic spectral magnitudes, the 2.0kbps coder uses a
combination of two stage shape vector quantizer and a scalar gain quantizer, where each of the shape codebooks
and gain codebook is 5 bits respectively. The dimension of the shape codebooksis fixed (=44).

For 4.0kbps mode, the quantized harmonic magnitudes with fixed dimension (=44) isfirst converted to the
dimension of original harmonic vector, which varies frame by frame. The difference between the

guanti zed/dimension converted harmonic vector and the original harmonic vector is computed. This differenceis
then quantized with a split VQ scheme composed of four vector quantizers.
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2.7 V/UV decision

2.7.1 Tool description

A V/UV decision is made per 20ms frame. The decision is made based on: similarity of the shape of the
synthesized spectrum and original spectrum, signal power, maximum autocorrelation of LPC residual signals
normalized by residual signal power, and number of zero crossing.

2.7.2 Encoding process

The V/UV decision is composed of three different modes, that is, Unvoiced, Mixed Voiced, and Fully Voiced.
In order to send out the information of the three modes, two bits are used for V/UV. First, adecisionis made
whether or not the current frame is Unvoiced. When this decision is Voiced, then the voicing strength is
evaluated from the value of the normalized maximum peak of the autocorrelation of LPC residual signal. Let us
denote the value rOr.

Shown below isthe decision rule:

When the first decision is Unvoiced V/UV is0 - Unvoiced

When thefirst decision is Voiced V/UV isl for ror < TH2 - Mixed Voiced 1
V/UV is2 for TH2<=r0r < TH1 - Mixed Voiced 2
V/UV is3 for TH1 <=r0r - Fully Voiced

Example:

TH1=0.7

The number 0,1,2,3 is send out to the decoder using the two hits.
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2.8 Time domain encoder

2.8.1 Tool description

When a speech segment is unvoiced, Vector Excitation Coding (VXC) algorithm is used. Fig.2.8.1 showsthe
overal structures of the VXC encoder. The operation of the VXC isdescribed below.

2.8.2 Encoding process

LPC analysisiscarried out first, and LPC coefficients (a ) are then converted to L SP parameters in the same
manner asin voiced case. L SP parameters are quantized, and quantized L SPs are converted to a pha parameters

(a).
Perceptually weighted LPC synthesisfilter H(z) is expressed as:

H(z) = AW

where A(z) isatransfer function of the LPC synthesis filter, and W(2) is a perceptual weighting filter derived
from LPC coefficients.

Let xw(n) be perceptually weighted input signal. Subtracting zero-input response (of both 1st and second stage
when bit-rate is 6kbps) z(n) from x,,(n) , we obtain reference signdl, r(n), for the analysis-by-synthesis
procedure of the VXC. Optimal shape and gain vectors are searched using the distortion measure E :

=z

-1

E= O(r (n)-gx syn(n))2

>
I

where syn(n) is zero-state response of H(z) , driven by a excitation input by only a shape vector s(n) , Whichis

an output of VX_shape codebook. g isagain, which isan output of VX_gain coodbook. N isvector dimension
of VX_shape codebook. ( N =80 at 2kbps, N =40 at 6kbps)
The codebook search process for the VXC consists of two steps, that are:

1. Search g(n) that maximize
N-1

> r)xsyn(n)

n=0
E.=
s N-1

> sn(m)?

m=0
2. Search g that minimize

Eg = (gre‘ - 9)2

where
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N-1

Z r(n) x syn(n)

n=0

N-1
r;syn(m)z

Quantization error e(n) iscomputed as.

&) =r(n) - g xsy(n)

When the bit-rate is 4kbps, one more stage is used for the quantization of unvoiced segments, and e(n) isused as

reference input to the second stage VQ.
The operation of the second stage VQ is the same as that of thefirst stage VQ.

Oret =

2.0kbps coder uses 6hits shape and 4bits gain codebooks for the unvoiced excitation for every 10msec. The
4kbps scheme adds 5bits shape and 3bits gain codebooks for every 5 msec at the bottom of the current quantizer.

1st stage 80 dimension 6hits shape + 4bits gain
2nd stage (40dimension 5bits shape + 3bits gain) x 2

Input OJ_, LPC
Speech Analysis ¥ l 1!
MQ K;VQ Perceptual Weighting Filter
. ) » W(z) |[and Subtraction of
Stochastic Codebook LSP tput response of H(z)
v i +
7oits > H@) 5(+) l
- Perceptually X
GainCodebook LPC syn. Filter Calculation
of
. Error
4bits Quantization Error

Stochastic Codebook

5bits —>l>—> H(z) _:@

Perceptually
LPC syn. Filter
GainCodebook Calculation
) of
3bits

Error

Fig. 2.8.1 Vector Excitation Coding (VXC) for unvoiced signals

2.9 Variable rate encoder

This chapter describes atool for variable rate coding with the HVXC core of the VM. Thistool allows HVXC to
operate at variable bit rates. The major part of the algorithm is composed of "background noise interval
detection", where only the mode bits are transmitted during the "background noise mode", and unvoiced frame is
inserted with certain period of time to send parameters for background noise generation
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In the encoding algorithm, minimum level tracker has temporal minimum level in order to adjust a threshold
value by which a decision is made about whether or not the input segment is speech.

Minimum level tracking

Parameters are defined as follows:

lev: r.m.s. of aspeech frame

vCont: number of continuous voiced frames

cdLev: candidate value of minimum level

prevLev: r.m.s. of aprevious frame

gml SetState: number of frames in which the candidate value is set

gmlResetState:number of frames in which the candidate value is not set after setting of minimum level
gml:minimum level

The minimum level is tracked according to the algorithm shown below.

if(vCont > 4)
{
cdLev =0.0;
gml SetState = 0;
gmlResetStatet++;
}
dseif(lev < MIN_GML)
{
*gml = MIN_GML;
gmlResetState = 0;
gml SetState = 0;
}
eseif(*gml > lev)
{
*gml = lev;
gmlResetState = 0,
gml SetState = 0;
}
elseif((lev <500.0 && cdLev * 0.70< lev && lev < cdLev * 1.30) || lev < 100.0)
{
if(gml SetState > 6)
{
*gml = lev;
gmlResetState = 0;
gmlSetState = 0;
}
else
{
cdLev =lev;
gmlResetState = 0;
gmlSetStatet++;
}
}
elseif((lev <500.0 && prevLev * 0.70<lev && lev < prevLev * 1.30) || lev < 100.0)
{
cdLev =lev;
gmlResetState = 0;
gml SetStatet++;
}
elseif(gmlResetState > 40)
{

*gml = MIN_GML;
gmlResetState = 0;
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gmlSetState = 0;
}
else
{
cdLev =0.0;
gmlSetState = 0;
gmlResetState++;
}

As shown above, the minimum level is held during appropriate period of time and updated. The minimum level
is always set higher than a predetermined value MIN_GML.
Background noise detection based on the minimum level

The reference level refLev is computed as,
refLev= Ax max(l ev, refLev)+(lO— A)x mi n(I ev, refLev) 1)

Usually A isset to 0.75. Background noise detection is carried out using the refLevel derived from the equation
D.

For the frames where "voiced" decision is made:

if refLev < B *gml and contV < 2
idvUuVv =1

For the frames where "unvoiced" decision is made:

if refLev < B *gml ... condition-1

if bgnCnt <3
bgnCnt++
else
if bgnintvl <8
idvuv=1
bgnintvl++
else
bgnintvl=0
else
bgnCnt=0

where B is a constant. In this case we set B=2.0
Each parameter is defined below.

countV : number of consecutive voiced frames
bgnCnt: number of frames which satisfies the condition-1
bgnintvl: number of frames where "Background noise" mode is declared

idVUV isaparameter that has the result of V/UV decision and defined as;
[0 Unvoiced speech

VUV = Bl Background noise interval
2 Mixed voiced speech
EB  Voiced speech
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If the current frame is declared to be "Voiced", it is checked whether or not the previous frameis"Voiced". If the
previous frameis"Voiced", "backgroundnoise" modeis not selected; otherwise, "background noise" modeis
selected.

If the current frame is declared to be "Unvoiced", "background noise" mode is selected only after the condition-1
is satisfied for four consecutive frames. When "background noise" mode is selected for consecutive N frames,
then the last frameis replaced with "Unvoiced" mode in order to transmit speech parameters which represents
characteristics of the time varying back ground noise.

At this moment, N isset to 9.

Variablerate encoding:
Using the background noise detection method described above, variable rate coding is carried out based on fixed
bit rate 2kbps HV X C.

Mode(idvVUV) Back Ground Noise(1) uv(0) MV (2), V(3)
V/IUV 2bit/20msec 2bit/20msec 2bit/20msec
LSP Obit/20msec 18hbit/20msec 18hbit/20msec
Excitation Obit/20msec 8bit/20msec 20bit/20msec

(gain only)
Total 2bit/20msec 28hit/20msec 40bit/20msec
0.1kbps 1.4kbps 2.0kbps

If the current frame or the previous frame is "Background noise" mode, differential mode in LSP quantization is
inhibited in the encoder because L SP parameters are not sent during "Background noise" mode and inter frame
coding is not possible.

pitch (from Open Loop Pitch Search) ———— = \/;uv/BGN
Judgement [ V/UV/BGN

numZeroXP (from Zero Crossing Counter) ———=

Block Diagram for variable rate encoding

3 HVXC Decoder tools
3.1 postfilter

3.1.1 Tool description

The basic operation of the post-filter is to enhance the spectral formants and suppress the spectral valley.
One can use a single postfilter after voiced and unvoiced synthesized speech are added.

Alternatively, one can use independent postfilters for voiced and unvoiced speech respectively.

Use of independent postfilters for voiced and unvoiced signals are recommended.

Each of the voiced speech and unvoiced speech obtained isfed into the independent postfilters.

3.1.2 Definitions
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Pf, : Transfer function of spectral shaping filter for voiced speech.
Pf, : Transfer functionof spectral shaping filter for unvoiced speech
lag ¢ Gainadjustment factor for spectral shaping.

LPC sythesis filter H(z) output.

Spectral shaping filter Pf, (z) output.

Foectral shaped and gain adjusted output.

Postfiltered voiced speech.

)
(n)
(n)
Spr _prev(n): Sy ’ (n) computed using previous frame’sa,, and ry .
(n)
(n):  Postfiltered unvoiced speech.

3.1.3 Processing

Each of the operation of the postfilter consists of three steps, that is, spectral shaping, gain adjustment and
smoothing process.

Voiced speech:
Spectral shaping:

Output of the LPC synthesis filter s(n) isfirst fed into the spectral shaping filter Pf,(z), where a, arelinear

predictive coefficients converted from de-quantized and linearly interpolated L SPs, which are updated every 2.5
ms. p=10,) =055 =08,¢ =-015x% a, wherethe value of ¢islimited totherangeof 0< ¢ <05.

Gain adjustment:

The output of the spectral shaping filter, Sy (n) , isthen gain adjusted so that the frame gain of the input and

output of the spectral shaping is unchanged. When low delay decode mode is selected, decode frameinterval is
shifted by 2.5 ms and interpolation of LSPsis carried out for the first 17.5ms of decode frame interval shownin
Fig. 3.6.1, and the latest L SPs are used for the last 2.5 ms without interpolation. Gain adjustment is done once
every 160 sample frame while L SPs are updated every 2.5ms. Gain adjustment factor r,g; is computed as follows:

Spectral shaped and gain adjusted output s,y ' (n) is obtained as:

Spt ' (N) =TragSer (N)  (0<n<159)
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Smoothing process:

Spectral shaped and gain adjusted output S ' (n) arethen fed to smoothing process to avoid discontinuity

due to parameter change at the beginning of each frame. Postfiltered voiced output vspeech(n) is
obtained as follows

- "+ s (0O<n<19)
vspeech(n) = % 20%”-%' (") + 25 % ()
- Ser () (20< n<159)

! !
where spt e, (N) isa sp (N) computed using previous frameds, and r; .

Unvoiced speech:
Spectral shaping:
P
ay"z"
Pl @ =5 ———(1-a™)

Z a,B"z™"
n=

Similarly the transfer function of the spectral shaping filter for unvoiced speech is gﬁﬁp(@ wherea, are

linear predictive coefficients converted from de-quantized LSPs, which are updated every 20 ms. When normal
decode mode is selected, LSP coefficients are updated at the middle of decode frame interval. If low delay
decode mode is selected , decode frame interval is shifted by 2.5 ms and LSP update happens at 7.5 ms point
from the beginning of the decode interval in Fig 3.60% 10,) = 05,5 =08,¢ = 01. Gain adjustment and

Smoothing process same as the voiced part described above is carried out to obtainn postfiltered unvoiced
speechuvspeech(n) .

Output of each of the postfiltargpeech(n) and uvspeech(n) are added to generate postfiltered speech output.

The use of postfilter is required , however, the configuration and constants of the postfilters described here is one
example and not normative, and they could be modified.

3.2 Post processing

3.2.1 Tool description

Output of the postfilter is fed into the post processing part. Post processing is composed of three filters, those are,
high pass filter, high frequency emphasis filter, and low pass filter. High pass filter is used to remove unnecessary
low frequency components, high frequency emphasis is used to increase the brightness of the speech, and low
pass filter is used to remove unnecessary high frequency components. The filter configurations and constants
described here is one example and not normative, and they could be modified.

3.2.2 Definitions

HPF(2): Transfer function of high pass filter.
Emp(2): Transfer function of high frequency emphasis filter.
LPF(2): Transfer function of low pass filter.
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3.2.3 Processing
The three filters below are applied to the output of the postfilter.

High PassFilter:

1+ Azt +Bz? A+ Azt +B,z7?

HPF(2) = G,
™1+Czt+Dyz? 1+Cyzt + D,z 72

High Frequency Emphasis:
1+ AA Z1+BB 272
1+CC z*+DD z72

Emp(2) = GG

Low Pass Filter:
1+ AL z1+BL 272

LPF(2) = GL
1+CL z'+DL 272

3.2.4 Tables

G,  1.100000000000000
A, -1.998066423746901
B,  1.000000000000000

C,  -1.962822436245804
D,  0.9684991816600951
A, -1.999633313803449
B,  0.9999999999999999
C,  -1.858097918647416
D,  0.8654599838007603

AA 0.551543

BB 0.152100

CcC 0.89

DD  0.198025

GG 1.226

AL -2.* 1.* cos((4.0/4.0)* 7i)

BL 1

CL  -2.*0.78* cos((3.55/4.0)* 7i)
DL 0.78*0.78

GL 0.768

4 HILN Encoder Tools

The basic principle of the ,Harmonic and Individual Lines plus Noise* (HILN) encoder is to analyse the input
signal in order to extract parameters describing the signal. These parameters are coded and transmitted as a
bitstream. In the decoder the output signal is synthesised based on the parameters extracted and transmitted by
the encoder.
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The encoder consist of two main parts: ,Parameter Extraction and ,Parameter Coding“. In the encoder, the input
signal is divided into consecutive frames and for each frame a set of parameters describing the signal in this
frame is extracted and coded. Due to this parametric description, a wide range of bitrates, sampling rates and
frame lengths are possible. Typically a frame length of 32 ms is used. For input signals with 8 kHz sampling rate
typically a bitrate of 6 kbit/s is used. For signals with greater bandwidth, a higher bitrate is recommended.

The ,Parameter Extraction“ and ,Parameter Coding"“ is described in detail in the following sections.

4.1 HILN Parameter Extraction

Since different parameter sets and different synthesis techniques can be applied, the input signal of the encoder
has to be split up in an appropriate way. This is performed bgefia@ation unit. Depending on the most

appropriate synthesis technique, a parameter set is derived for each part of the input sigialddl tBased

Parameter Estimation unit. The two unit$Separation andModel Based Parameter Estimation can be regarded as

the analysis stage which produces a parametric description of the input signal. The separation of the input signal
is enhanced by feeding back the signals which are generatedSymtiesis unit from all the parameters of

previously separated parts. T&aparation and theModel Based Parameter Estimation additionally receive data

from a synthesis model independBng-Analysis. Prior to transmission, the parameters are fed through the
Quantization and Coding unit, which is controlled by Bsychoacoustic Model. This Psychoacoustic Model

processes the input signal in order to derive information about the relevancy of synthesis parameters. In addition,
the synthesized signal is fed into ®&ychoacoustic Model, which thus is allowed to assist tkiedel Based

Parameter Estimation.

psychoacoustic
model

e I \

I I

| synthesis |

I I

I I

N A |

\ \ .

| separation |—» model based . quantization

_ parameter estimation and coding |

audio | _ | bit-
signal | ¢+ - [ analysis  : stream

S analysis/synthesisoop __ _____ |

pre-
analysis

Figure: Block diagram of the HILN encoder.

In the parameter extraction, the input signal is separated into three different parts: ,harmonic lines", ,individual
lines" and ,noise".

For each of these parts parameters describing the signal are extracted. These are basically:

* harmonic lines: fundamental frequency and amplitudes of the harmonic components
e individual lines: frequency and amplitude of each individual line
*  noise: spectral shape of the noise

Additionally parameters for amplitude envelopes and for continuation of spectral lines from one frame to the next
can be determined.
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The signal separation and parameter estimation is implemented in three steps: First the fundamental frequency of

the harmonic part of the signal is estimated. Then the parameters of the relevant spectral lines are estimated and

these lines are classified as ,individual lines" or ,harmonic lines" depending on the frequency with respect to the
fundamental frequency. After all relevant spectral lines are extracted, the remaining residual signal is assumed to
be noise-like and its spectral shape is described by a set of parameters.

The harmonic line extraction of the HILN tools could also be utilised in an integrated parametric core utilising
both the HVXC speech coding tools as well as the HILN coding tools simultaneously. If the input signal is e.g. a
speech signal mixed with background music, the HILN encoder can be used to extract only those individual
spectral lines that do not belong to the harmonic part of the signal. These individual lines are encoded by the
HILN tools and the remaining signal - consisting of the harmonic signal part and noise - then is encoded by the
HVXC parametric speech codec tools. In the decoder, the audio signal is reconstructed by adding the output of
the ,individual line" synthesiser and the HVXC decoder.

4.1.1 Fundamental frequency estimation

A ,cepstrum“-based fundamental frequency estimation technique is employed by the HIN tools. First the input
signal is windowed with a Hanning window of twice the frame length centered around the current frame. For the
windowed signal, the magnitude spectrum is calculated and the logarithm is applied to the magnitude spectrum.
Then the log spectrum is multiplied with the window

w(f) = (1+cos(2*pi*f/fs))/2 0 <=f <=fs/2
and zero-padding is used to virtually double the sampling frequency before the cepstrum is calculated. Finally the
local maxima in the cepstrum are determined and the largest maximum within the permitted ,pitch lag” search
range is identified. The fundamental frequency is calculated from the ,pitch lag” (period of the fundamental
frequency) of the largest maximum.

The fundamental frequency determined by this cepstrum-based technique is used as an initial (coarse) estimate in
the following line parameter estimation.

4.1.2 Harmonic and individual line parameter estimation

The estimation of harmonic and individual line parameters is based on an ,Analysis/Synthesis Loop“ described in
the following sections.

In a first step the parameters of all harmonic lines are estimated. This is done by performing the regression-based
high accuracy frequency estimation for all integer multiples of the coarse fundamental frequency as initial
estimates. Based on the accurate frequencies of the harmonic lines, a fine estimate of the fundamental frequency
hFreq and the so-called ,stretching” hStretch is calculated which minimises the total error between the real
harmonic line frequencies and those calculated according to

hLinefreq[i] = hFreq * (i+1) * (1 + hStretch*(i+1)) i =0 .. harmNumLine-1
where the total number of harmonic lines is determined by the bandwidth w of the signal and the current
fundamental frequency hFreq:

harmNumLine = floor(w/hFreq)

The harmonic envelope flag is set if using the current amplitude envelope for all harmonic lines results in a lower
residual error than if no envelope is used. If the relative change of the fundamental frequency between the
previous and the current frame is less that 15%, the harmonic continuation flag is set.

In the second step the relevant spectral lines are extracted from the input signal by means of the
LAnalysis/Synthesis Loop“. This loop utilises a psychoacoustic model to extract the spectral lines in order of their
subjective relevance. If the frequency of an extracted spectral line is close to the frequency of a harmonic line as
calculated from hFreq and hStretch, this extracted line is classified as harmonic line. Otherwise it is classified as
individual line. The ,Analysis/Synthesis Loop*“ is terminated if the requested number of individual lines was
extracted or if the remaining signal components cannot be properly modeled by spectral lines. The ratio between
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the number of harmonic lines extracted and the total lines extracted is passed on to the encoder as measure of
Jselevance” of the harmonic lines.

If less than three extracted lines were classified as ,harmonic line“, these lines are added to the list of ,individual
lines" and numHarmLine is set to 0. Finally all harmonic lines that were not extracted by the ,Analysis/Synthesis
Loop*“ are also removed from the residual signal. This residual signal is then passed to the noise parameter
estimation.

4.1.2.1 Pre-Analysis

The pre-analysis module determines the signal amplitude envelope which is used in the analysis/synthesis loop.

4.1.2.2 Analysis/Synthesis based on single spectral lines

The Individual Line encoder is based on the model of single spectral lines, which can be generated with the help
of sine wave generators. The accordihopel Based Parameter Estimation for the i-th line in the loop consists

of the following steps:

» calculation of the deviation between FFT spectra of input and synthesized signals

» selection of the most relevant FFT line with center frequengcy f

* high resolution frequency estimation in the surrounding,of f

» amplitude and phase estimation, selection of envelope information

* synthesis with the determined parameters

» calculation of the residual error signal by subtraction of the synthesized signal from the input signal

psychoacoustic | M (k)|

model

synthesized signal 5 (n)

FFT [ ||

f synthesis

o (F 7@ AX
(BSGIREIC)s

HH@ frequency, amplitude

x(n) residual error e (n) and phase estimation f, a;pi

FFT [ ||

Figure 1: Analysis/Synthesis Loop based on the synthesis method ,single spectral lines".

The FFT line to be processed is determined by calculating the deviation between input spectrum and synthesized
spectrum and searching the maximum ratio of the square of this deviation and the masking threshold derived
from the signal synthesized from the previously determined spectral lines.

Based on the center frequengy of the selected FFT line a frequency estimation is performed in order to obtain

a frequency parameter of higher accuracy than the FFT resolution (Figure 2).
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Figure 2: High accuracy frequency estimation.

For this frequency estimation, first the spectrum of the residual error signal is shifted in away that the center
frequency f; , of the selected FFT line becomes zero. The complex output values of this operation are fed into
lowpass filter and sampling rate reduction, which are realized by applying time-shifted versions of the window
function determined in the Pre-Analysis. The slope of the regression line for the phase values of the obtained
complex samples gives afrequency offset, which is added to f; ,, in order to give a high resolution frequency
parameter f;. In the current implementation the time shift of the window function ranges from -0.32 to 0.32 times
the frame length. The time shift step size is 0.08 times the frame length and thus 9 data points are used for the
linear regression.

Based on f; the amplitude and phase of the spectral line are calculated. Thisisrealized by calculating a complex
correlation coefficient of the residual error signal and a complex harmonic signal of frequency f;. The absolute
value of the correlation coefficient gives the amplitude parameter g and the argument gives the phase parameter
¢;. If the Pre-Analysis has generated envelope parameters, a second set of parameters a . and ¢; ¢ is generated by
correlation of the residual error signal and a complex harmonic signal of frequency f; multiplied with the
according envelope.

In the Separation unit, anew residual error signal is generated by subtracting the signal synthesized from the
parametersf;,  and ¢;. If the parameters a . and ¢; . are also available, a second signal is synthesized accordingly
and the parameter set leading to the lowest residual error variance is selected.

4.1.2.3 Psychoacoustic Model

The psycoacoustic model calculates the masked threshold for the synthesised signal componentsin the
analysis/synthesis loop.

4.1.3 Noise parameter estimation

The noise parameters are used to model the spectral shape of the residual signal. First the magnitude spectrum of
the Hanning-windowed residual signal is calculated. Then a DCT is applied to the magnitude spectrum. Since
only the global shape of the spectrum of the residual signal is of interest, only thefirst 7 DCT coefficients are
passed on to the encoder.

Additionally a new set of envelope parametersis calculated for the residual signal. Thus also the temporal shape

of the residual signal can be modeled. The ratio of residual signal power to input signal power is calculated and
passed to encoder as a measure of ,relevance” of the noise-like signal component.

4.2 HILN parameter encoder

The extracted parameters of the harmonic, individual line and noise parts of the signal are quantised and encoded
to generate the bistream output of the HILN encoder.

The allocation of the bits available in a frame to the parameters for the three parts of the signal is determined by

the harmonic and noise component ,relevance” measures calculated during the parameter estimation.

4.2.1 Harmonic line parameter quantisation
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The number of bits available for the harmonic line parameters depends on the ,relevance” measure of the
harmonic signal component. If this measure is low, the number of harmonic lines encoded can be less than the
number of lines extracted. This corresponds to a bandwidth limitation of the harmonic signal.

The fundamental frequency is quantised with 11 bits on a logarithmic scale ranging from 30 Hz to 4 kHz. The
LStretching” parameter is quantised with 5 bits on a uniform scale ranging from -0.001 to +0.001.

Prior to quantisation, the harmonic line amplitudes are grouped according to the Table given for the harmonic
line dequantiser. This algorithm is used for grouping:
for (i=0; i< numHarmTrans; i++) {
hTransAmpl[i] =0
for (k=0; k<w[i]; k++)
hTransAmpl[i] += hLineAmpl[jO[i]+k] / sqrt(w[i])
}

All harmonic amplitude parameters are quantised with a logarithmic quantiser having a step size of 2 dB. The
first parameters hTransAmpl[0] is quantised directly with 6 bits and for all following parameters only the
difference of the logarithmic amplitude is quantised with 4 or 5 bits - depending on the addHarmAmpilBits flag.

Since this coding scheme limits the maximum difference between neighbouring amplitude parameters, special
care has to be taken to ensure that the large harmonic amplitude parameters are properly reconstructed if some
differences exceed the range of the quantiser.

4.2.2 Individual line parameter quantisation

In the Quantization and Coding unit, the parameters are processed in the order as they are obtained from the
Analysis/Synthesis Loop, since this order corresponds to the relevancy with respect to the reproduction of the
sound. This unit is able to generate two bitstreamsbasie bitstream which allows the generation of the basic
quality audio signal, and amhancement bitstream which can be used in applications where a difference signal
between input and decoder output is needed, e.g. for scalabilitypadileditstream mainly contains the

frequency and amplitude parameters, whileetitancement bitstream contains the phase parameters and
information for finer quantization of frequency and envelope parameters.

For each frame of the input signal, a constant number of bits according to the desired bit rate is transmitted. The
first bit in each frame is thanvelope bit, which indicates whether envelope parameters are used or not. If this bit

is set, the 6 envelope parameters follow, and for each transmitted line an adiiesralel ope bit is

transmitted, which indicates, whether a constant amplitude or the envelope is to be used for the synthesis of the
corresponding line.

Since the human auditory system is not very sensitive to phase changes, only the frequency and amplitude
information of the spectral lines are coded and transmitted ioethebitstream to obtain a signal with the basic

audio quality. But in this case, it is necessary to provide information for the decoder which enables it to generate
a signal free of phase discontinuities at frame boundaries. Therefore the first processing stage detects lines which
continue from one frame to another. If a line is to be continued from the previous frame, only the frequency and
amplitude changes are quantized and transmitted instead of the absolute frequency and amplitude values. For this
purpose the frequency and amplitude parameters @ftthine in the current framm are compared with those

of thek-th line in the previous frame-1 for all possible combinations b&ndk. The line continuation is used, if

the relative frequency change

g < LM = f(m-1)
f.(m)

q; (i,

does not exceed a given threshglghy and if the ratio of amplitudes

L _AMa(m-1 ifa(m2am-1
LR, (m-1/am) if a(m<a(m-1)

lies within the interval [1.g,ma- If there is more than one possibility to continue a line from the previous frame,
that line in the previous frame is selected, for which the following similarity criterion reaches its maximum:
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— qf,max _qf(i’k) D qa,max _qa(i’k)
qf,max (qa,max _1) qa(i’k)

For each line, a continuation bit is transmitted in the bitstream, which indicates whether the line is continued

from the previous frame or not. If this bit is set, the relative frequency change is transmitted after uniform

guantization and the amplitude ratio is transmitted after quantization with alogarithmic characteristic. If the

continuation bit is not set, the absolute frequency and amplitude values are both quantized with logarithmic

characteristic.

Since the transmission of absolute frequency and amplitude values requires more hits per line than for the relative

values, the number of lines transmitted per frameis varied in order to obtain a constant bit rate for the basic

bitstream.

Since the basic bitstream does not contain phase information, it is not useful to calculate aresidua error signal

by subtracting the corresponding decoder output signal from the input signal. In order to enable scalability

modes, in which the residual signal is transmitted in a bitstream of higher bit rate, an additiona enhancement

bitstream is generated. It is constructed in the following way:

» if the envelope parameters are transmitted in the basic bitstream, additional bits for finer quantization of the
4 time parametersty, t,, ts, and t, are transmitted

« if alineisstarting, i.e. not continued from the previous frame, and its frequency exceeds a given threshold,
additional bits for finer quantization of the absolute frequency are transmitted

» for each line the phase parameter is transmitted after uniform quantization

The number of bits per frame in the enhancement bitstream can vary, this has to be taken into account in the

calculation of available bits for the coding of the residua error.

Q

If alineis continued from the previous frame, the line that has been transmitted in the same position in the
previous frame is used as predecessor. To increase the probability that the most relevant lines of the previous
frame can be continued in the current frame, the lines that were transmitted in the previous frame are reordered
according to their amplitudes before the current frame is encoded. Since this reordering must be done in exactly
the same way in both the encoder and decoder, the quantized amplitudes as reconstructed by the decoder have to
be used in the encoder as well. Since the position of a continued line in the current frame is determined by the
position of its predecessor in the previous frame and not by its position in the list of most relevant lines found by
the Analysis/Synthesis Loop, a bit alocation algorithm is used which ensures that the N lines transmitted in the
current frame are always the N most relevant lines found by the Analysis/Synthesis Loop.

The system delay of the encoder is 1.5 times the frame length. This delay results from the length of the frame
itself plus an additional delay of (0.5) times the frame length caused by the shifted overlapping window used for
the frequency estimation.

4.2.3 Noise parameter quantisation

The number of noise parameters that are quantised and encoded depends on the ,relevance” measure of the noise
signal component. If it is very low, no noise parameters are transmitted. For higher values of this measure at least
4 and as many as 7 noise parameters (i.e. DCT coefficients) are quantised.

First the maximum of the DCT noise parameters to be encoded is determined. This value is with 6 bits and a
guantiser step size of 3 dB. Then all DCT noise parameters are divided by this maximum to normalise them to
the range [-1, +1]. The normalised noise parameters are now quantised with 3 bits on a uniform scale ranging
from 0 to 1 for the first parameter and from -1 to 1 for all following parameters.

If the noiseEnvFlag is set then also the additional set of noise envelope parameters is quantised in the same way
as described in the current WD.

5 Music/Speech mixed encoder tool

In MPEG-4 Audio the parametric core is utilised for coding natural audio signals at very low bitrates ranging
from 2 kbit/s to about 8 kbit/s. The parametric core provides two sets of tools suited for coding speech and non-
speech audio signals respectively:
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»  TheHarmonic Vector Excitation (HV XC) tools are suited for coding speech signals at 2 kbit/s and 4 kbit/s.
» TheHarmonic and Individual Lines plus Noise (HILN) tools are suited for coding hon-speech audio signals
at bitrates of about 4kbit/s and above.

In the HV XC only or HILN only mode, the encoding mode is selected manually during encoding and the selected
mode is used for al of the audio signal being encoded.

In this section, an integrated parametric core which utilises the HV XC and HILN tools alternatively or
simultaneously is described. This integrated core automatically selects the coding tools that are suited best for the
actua input signal characteristics. In case of a speech signal the HV X C tools are used and for music the HILN
tools are used. This selection is done based on the decision of an automatic speech/music classification tool. For

signals which are a mixture of speech and music, it is aso possible to use the HV XC and HILN tools
simultaneously.

5.1 Music/Speech Classification Tool

Thisisatool for the parametric speech coder core, which enables automatic music/speech identification for the
parametric speech/audio core (HVXC and HILN). The tool makes decisions using internal parameters of the
HVXC.

The features of input sequences used for the identification are; behavior of "pitch strength” and "frame energy”.
In general, speech has higher "pitch strength™ and frequent and higher energy change than music.

This music/speech classification tool can be applied in two ways:
» Thefirst 5 seconds of the signal to be encoded are analysed by the classification tool and then either HYXC
or IL are selected to encode the signal according to the speech/music decision.

» Theclassificationtool is operated continuously and its current speech/music decision is used to select HV XC
or IL for the current frame. In this application the decision delay of 5 sec has to be taken into account.

5.1.1 Frame Energy

Frame Energy P is computed as:

159
P=$ s(n?
where s(n) isthe input signal.

In this case, frames with energy levels higher than a pre-determined minimum level are used (ex. > -78dB). A
short-term average frame energy is defined as

3
Pav="Y P{t}/4
which is computed from the last four Frame energies.
A difference between frame energy and short term average frame energy is computed as:

Pd[frm] =|P - Pav|/ Pav

Pd[frm] is kept for around 250 frames (5 seconds).
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5.1.2 Pitch Strength

In HV X C, maximum autocorrelation of LPC residual (rOr) is computed during pitch detection process. rOr are
kept for around 250 frames.

5.1.3 Music/Speech decision

Mean and variance of frame energies and rOrs are computed respectively as:

249
Pd(av) = % Pd[frm]/250

frm=0

frm=0

9
Pd(va) :\/ %(Pd[frm]— Pd(av))” /250

249
ror(av) = z ror[ frm]/ 250

frm=0

rOr(va) :\/ ?(rOr[frm]— rOr(av))2 /250

frm=0

Speech data has higher variances than music data in the same range of mean value of rOr. The matrix is classified
to three aress.

(Dspeech ror(va) = 0153r0r(av) + 0113
(2)unknown  0.07 rOr(av) + 0137 <r0r(va) < 0153r0r(av) + 0113

(3)music 0.07 rOr (av) + 0137 = rOr (va)

If mean and variance are included in the area (1), the datais classified as speech. If they arein the area (3), the
datais classified as music.

If the mean and variance exist in the area (2), the mean and variance of (differential) frame energy Pd are used
additionally. Speech data has larger means and variances of Pd than music data. Speech and music datais
separated into the following two areas.

(1)speech Pd(va) = —-05Pd(av) + 08
(2)music Pd(va) < -05Pd(av) + 08

Using the above two criteria, speech and music are separated.

5.1.4 Integrated parametric coder

The integrated parametric coder can operate in the following modes:

PARAmMode Description
0 HVXC only
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1 HILN only
2 switched HVXC/ HILN
3 mixed HVXC/HILN

PARAmModes 0 and 1 represent the fixed HV XC and HILN modes. PARAmMode 2 permits automatic switching
between HV X C and HILN depending on the current input signal type. In PARAmode 3 the HVXC and HILN
coders can be used simultaneously and their output signals are added (mixed) in the decoder.

Theintegrated parametric core uses a frame length of 40 ms and a sampling rate of 8 kHz and can operate at
2025 bit/s or any higher bitrate. Operation at 4 kbit/s or higher is suggested.

5.1.5 Integrated Parametric Encoder

For the ,HVXC only* and ,HILN only“ modes the parametric encoder is not modified. The ,switched HVXC /
HILN“ and ,mixed HVXC / HILN" modes are described below.

5.1.6 Switched HVXC / HILN mode

Because the speech/music classification tool is based on the HVXC encoder, the HVXC encoder is operated
continuously for every frame. The bitstream frame generated by the HVXC encoder and the input audio signal
are stored in two FIFO buffers to compensate for the 5 sec delay of the speech/music decision. If a frame is
classified as ,speech” then PARAswitchMode is set to 0 and the HVXC bitstream frame available at the
bitstream FIFO output is transmitted. In case of a ,music* decision, then PARAswitchMode is set to 1 and the
output of the signal FIFO buffer is encoded by the HILN encoder and this HILN bitstream frame is transmitted. If
HVXC is used for a frame, the HILN encoder is reset (prevNumLine = 0).

5.1.7 Mixed HVXC /HILN mode

To operate the parametric codec in ,mixed HVXC / HILN“ mode, speech and music components of the input
signal have to be separated. If both components are already available separately (e.g. speech and background
music) encoding is straightforward.
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Annex B
(informative)

Patent Holders

List of patent holders

The user’ s attention is called to the possibility that - for some of the processes specified in this part of |SO/IEC

14496 - conformance with this part of 1SO/IEC 14496 may require use of an invention covered by patent rights.

By publication of this part of ISO/IEC 14496, no position is taken with respect to the validity of this claim or of

any patent rights in connection therewith. However, each company listed in this annex has undertaken to file with

the Information Technology Task Force (ITTF) astatement of willingnessto grant alicense under such rights

that they hold on reasonabl e and non-discriminatory terms and conditions to applicants desiring to obtain such a

license.

Information regarding such patents can be obtained from the following organizations.

The table summarizes the formal patent statements received and indicates the parts of the standard to which the
statement applies. Three “N”s in the row corresponding to a company mean that the statement from the company
did not mention whether part 1, part 2 or part 3 is the object of the statement. The list includes all organizations
that have submitted informal statements. However, if no "X" is present, no formal statement has yet been
received from that organization.

Company ISO/IEC | ISO/IEC | ISO/IEC | ISO/IEC
14496 -2 | 14496 -3 | 14496 -1 | 14496 -7
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Annex C VQ Tables

VQ quantizer tables listed below are given in a separate file w2203pvq.

L SP quantizer table - 2k CbLsp

L SP quantizer table - 4k CbL spdk
harmonic VQ table - 2k CbAm
harmonic VQ table - 4k CbAm4k
stochastic codebook table - 2k CbCelp
stochastic codebook table - 4k ChCelpdk

Annex D  Parametric system layer

PARADbitstream() {
PARAconfig()
while (1) {
PARAframe()
}
}

Annex B - 32
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Organisation of the document

MPEG-4 Audio comprises 6 subparts:

Subpart 1: Main

Subpart 2: Parametric Coding
Subpart 3: CELP Coding

Subpart 4: Time/Frequency Coding
Subpart 5: Structured Audio
Subpart 6: Text to Speech

For reasons of managability of large documents, the CD is divided in severa files:

1. w2203: The master file, containing general introduction and description of tools for other
functionalities (thisfile)

w2203par: Contains the description of Subpart 2.
w2203cel: Contains the description of Subpart 3.
w2203tft: Contains the tool descriptions of Subpart 4.
w2203tfs: Contains the syntax part of Subpart 4.
w2203tfa: Contains the informative part of Subpart 4.
w2203sa; Contains the description of Subpart 5.
w2203tts: Contains the description of Subpart 6.

© N o g &M w D

For each of the five coding schemes as well as for the tools for other functionalities, there is a section
containing a normative part (description of the syntax and the decoding process) and an informative
annex with encoder and interface description. In addition there are two files containing very large
tables. These are:

w2203tvq Twin-VQ vector quantizer tables (Subpart 4).

w2203pvq Parametric coder vector quantizer tables (Subpart 2).
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1.1 Glossary 5
1.2 Symbols and abbreviations 9
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1.2.2 Logical operators 10
1.2.3 Relational operators 10
1.2.4 Bitwise operators 10
1.2.5 Assignment 10
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1.3 Method of describing bit stream syntax 11
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1 Introduction

MPEG-4 audio coding integrates the worlds of speech and high quality audio coding as well as the
worlds of sound synthesis and the representation of natural audio. The sound synthetis part is
comprised of tools for the realisation of symbolically defined music and speech. This includes MIDI
and Text-to-Speech systems. Furthermore, tools for effects processing and 3-D localisation of sound are
included, allowing the creation of artificial sound environments using artificial and natural sources.

Synthetic audio is described by first defining a set of ‘instrument’ modules that can create and process
audio signals under the control of a script or score file. An instrument is a small network of signal
processing primitives that can emulate the effects of a natural acoustic instrument. A script or score is a
time-sequenced set of commands that invokes various instruments at specific times to contribute their
output to an overall music performance. Other instruments, serving the function of effects processors
(reverberators, spatialisers, mixers), can be similarly invoked to receive and process the outputs of the
performing instruments. These actions can not only realise a music composition but can also organise
any other kind of audio, such as speech, sound effects and general ambience. Likewise, the audio
sources can themselves be natural sounds, perhaps emanating from an audio channel decoder, thus
enabling synthetic and natural sources to be merged with complete timing accuracy.

TTS is becoming a rather common interface and plays an important role in various multi-media
application areas. For instance, by using TTS functionality, multi-media contents with narration can be
easily composed without recording natural speech sound. Moreover, TTS with FA/AP/MP
functionality would possibly make the contents much richer. In MPEG-4 activity, common interfaces
for TTS and TTS for FA/AP/MP are proposed. The proposed MPEG-4 TTS functionality;
Hybrid/Multi-Level Scalable TTS, can be considered as a superset of the conventional TTS
framework. This extended TTS can utilize prosodic information of natural speech in addition to input
texts and can generate much higher quality of synthetic speech. The interface and its bitstream format is
strongly scalable; for example, if some parameters of prosodic information are not available, it then
generates the missing parameters by rule. Still the basic idea for the scalable MPEG-4 TTS interface is
it can fully utilize all the provided information according to the level of user’s requirements. The
functionality of this extended TTS thus ranges from conventional TTS to natural speech coding and its
application areas, from simple TTS to AP with TTS and MP dubbing with TTS.

MPEG-4 standardises natural audio coding at bitrates ranging from 2 kbit/s up to 64 kbit/s. The
presence of the MPEG-2 AAC standard within the MPEG-4 tool set will provide for compression of
general audio. For the bitrates from 2 kbit/s up to 64 kbit/s, the MPEG-4 standard normalises the
bitstream syntax and decoding processes in terms of a set of tools. In order to achieve the highest audio
guality within the full range of bitrates and at the same time provide the extra functionalities, three types
of coder have been defined. The lowest bitrate range between about 2 and 6 kbit/s, mostly used for
speech coding at 8 kHz sampling frequency, is covered by parametric coding techniques. Coding at the
medium bitrates between about 6 and 24 kbit/s uses Code Excited Linear Predictive (CELP) coding
techniques. In this region, two sampling rates, 8 and 16 kHz, are used to support a broader range of
audio signals (other than speech). For the bitrates typically starting at about 16 kbit/s, time to frequency
coding techniques are applied. The audio signals in this region typically have bandwidths starting at 8
kHz.

A number of functionalities are provided to facilitate a wide variety of applications which could range
from intelligible speech to high quality multichannel audio. Examples of the functionalities are speed
control, pitch change, error resilience and scalability in terms of bitrate, bandwidth, error robustness,
complexity, etc. as defined below. These functionalities are applicable to the individual coding schemes
(parametric, CELP and t/f) as well as across the coding schemes.

» The speed change functionality allows the change of the time scale without altering the pitch during
the decoding process. This can, for example, be used to implement a “fast forward” function (data
base search) or to adapt the length of an audio sequence to a given video sequence.

« The pitch change functionality allows the change of the pitch without altering the time scale during
the encoding or decoding process.This can be used for example for voice alteration or Karaoke type
applications.

Bitrate scalability allows a bitstream to be parsed into a bitstream of lower bitrate such that the
combination can still be decoded into a meaningful signal. The bit stream parsing can occur either
during transmission or in the decoder.
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» Bandwidth scalability is a particular case of bitrate scalability, whereby part of a bitstream
representing a part of the frequency spectrum can be discarded during transmission or decoding.

» Encoder complexity scalability allows encoders of different complexity to generate valid and
meaningful bitstreams.

» Decoder complexity scalability allows a given bitstream to be decoded by decoders of different
levels of complexity. The audio quality, in general, is related to the complexity of the encoder and
decoder used.

» Error robustness provides the ability for a decoder to avoid or conceal audible distortion caused by
transmission errors.

To allow for smooth transitions between the bitrates and to allow for bitrate and bandwidth scalability, a
general framework has been defined. Thisisillustrated in figure 1.

Satellite  UMTS, Cellular DAM, Internet DCME ISDN
Secure com.
2 4 6 8 101214 16 24 pit-rate (kbps) 32 48 64
l I T N N | l | l |
| T 17T 1T 17T 171 | | | |
Scalable Coder 2
Parametric
code
CELP coder
T/F coder 2
typical Audio
4 kHz 8 kHz Bandwidth 20 kHz
Figurel

Starting with a coder operating at alow bitrate, by adding enhancements both the coding quality as well
as the audio bandwidth can be improved. These enhancements are realised within a single coder or
alternatively by combining different techniques.

Additional functionalities are realised both within individua coders, and by means of additiona tools
around the coders. An example of a functionality within an individual coder is pitch change within the
parametric coder.

1.1 Glossary

For the purposes of this International Draft Standard, the following definitions apply. If specific to a
part, thisis noted in square brackets.

1. alias: Mirrored signal component resulting from sampling.
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2. analysis filterbank: Filterbank in the encoder that transforms a broadband PCM audio signal into a
set of spectral coefficients.

3. ancillary data: Part of the bitstream that might be used for transmission of ancillary data.

4. audio buffer: A buffer in the system target decoder (see ISO/IEC 13818-1) for storage of
compressed audio data.

5. Bark: The Bark is the standard unit corresponding to one critical band width of human hearing.

6. backward compatibility: A newer coding standard is backward compatible with an older coding
standard if decoders designed to operate with the older coding standard are able to continue to operate
by decoding all or part of abitstream produced according to the newer coding standard.

7. bitrate: The rate at which the compressed bitstream is delivered to the input of a decoder.
8. bitstream; stream: An ordered series of bits that forms the coded representation of the data.

9. bitstream verifier: A process by which it is possible to test and verify that al the requirements
specified in ISO/IEC 13818-7 are met by the bitstream.

10. block companding: Normalising of the digital representation of an audio signal within a certain
time period.

11. byte aligned: A bit in a coded bitstream is byte-aligned if its position is a multiple of 8-bits from
either the first bit in the stream for the Audio_Data Interchange Format (see 1.1) or the first bit in the
syncword for the Audio_Data_ Transport_Stream Format (see 1.2).

12. byte: Sequence of 8-bits.

13. centre channel: An audio presentation channel used to stabilise the central component of the
frontal stereo image.

14. channel: A sequence of data representing an audio signal intended to be reproduced at one listening
position.

15. coded audio bitstream: A coded representation of an audio signal.

16. coded representation: A data element as represented in its encoded form.

17. compression: Reduction in the number of bits used to represent an item of data

18. constant bitrate: Operation where the bitrate is constant from start to finish of the coded bitstream.
19. CRC: The Cyclic Redundancy Check to verify the correctness of data.

20. critical band: This unit of bandwidth represents the standard unit of bandwidth expressed in
human auditory terms, corresponding to a fixed length on the human cochlea. It is approximately equal
to 100 Hz at low frequencies and 1/3 octave at higher frequencies, above approximately 700 Hz.

21. data element: An item of data as represented before encoding and after decoding.

22. de-emphasis. Filtering applied to an audio signal after storage or transmission to undo a linear
distortion due to emphasis.

23. decoded stream: The decoded reconstruction of a compressed bitstream.
24. decoder: An embodiment of a decoding process.

25. decoding (process): The process defined in ISO/IEC 13818 part 7 that reads an input coded
bitstream and outputs decoded audio samples.

26. digital storage media; DSM: A digital storage or transmission device or system.

27. discrete cosine transform; DCT: Either the forward discrete cosine transform or the inverse
discrete cosine transform. The DCT isan invertible, discrete orthogonal transformation.

28. downmix: A matrixing of n channels to obtain less than n channels.

29. editing: The process by which one or more coded bitstreams are manipulated to produce a new
coded bitstream. Conforming edited bitstreams must meet the requirements defined in part 7 of
ISO/IEC 13818.
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30. emphasis: Filtering applied to an audio signal before storage or transmission to improve the signal-
to-noiseratio at high frequencies.

31. encoder: An embodiment of an encoding process.

32. encoding (process): A process, not specified in ISO/IEC 13818, that reads a stream of input audio
samples and produces a valid coded bitstream as defined in part 7 of 1SO/IEC 13818.

33. entropy coding: Variable length lossless coding of the digital representation of a signal to reduce
statistical redundancy.

34. FFT: Fast Fourier Transformation. A fast algorithm for performing a discrete Fourier transform (an
orthogonal transform).

35. filterbank: A set of band-pass filters covering the entire audio frequency range.
36. flag: A variable which can take one of only the two values defined in this specification.

37. forward compatibility: A newer coding standard is forward compatible with an older coding
standard if decoders designed to operate with the newer coding standard are able to decode bitstreams
of the older coding standard.

38. Fs: Sampling frequency.

39. Hann window: A time function applied sample-by-sample to a block of audio samples before
Fourier transformation.

40. Huffman coding: A specific method for entropy coding.

41. hybrid filterbank: A serial combination of subband filterbank and MDCT.
42. IDCT: Inverse Discrete Cosine Transform.

43. IMDCT: Inverse Modified Discrete Cosine Transform.

44, intensity stereo: A method of exploiting stereo irrelevance or redundancy in stereophonic audio
programmes based on retaining at high frequencies only the energy envelope of the right and left
channels.

45. joint stereo coding: Any method that exploits stereophonic irrelevance or stereophonic
redundancy.

46. joint stereo mode: A mode of the audio coding algorithm using joint stereo coding.

47. low frequency enhancement (LFE) channel: A limited bandwidth channel for low frequency
audio effectsin a multichannel system.

48. main audio channels: All single channel_elements (see clause 3.2.1) or channel_pair_elements
(see clause 3.2.1) in one program.

49. mapping: Conversion of an audio signal from time to frequency domain by subband filtering and/or
by MDCT.

50. masking: A property of the human auditory system by which an audio signal cannot be perceived in
the presence of another audio signal.

51. masking threshold: A function in frequency and time below which an audio signal cannot be
perceived by the human auditory system.

52. modified discrete cosine transform (MDCT): A transform which has the property of time domain
dliasing cancellation.  An analytical espression for the MDCT can be found in clause
B23.12

53. M/S stereo: A method of removing imaging artefacts as well as exploiting stereo irrelevance or
redundancy in stereophonic audio programmes based on coding the sum and difference signal instead of
the left and right channels.

54. multichannel: A combination of audio channels used to create a spatial sound field.
55. multilingual: A presentation of dialogue in more than one language.

56. non-tonal component: A noise-like component of an audio signal.
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57. Nyquist sampling: Sampling at or above twice the maximum bandwidth of asignal.

58. padding: A method to adjust the average length of an audio frame in time to the duration of the
corresponding PCM samples, by conditionally adding a slot to the audio frame.

59. parameter: A variable within the syntax of this specification which may take one of a range of
values. A variable which can take one of only two valuesis aflag or indicator and not a parameter.

60. parser: Functional stage of a decoder which extracts from a coded bitstream a series of bits
representing coded elements.

61. polyphase filterbank: A set of equal bandwidth filters with specia phase interrelationships,
alowing for an efficient implementation of the filterbank.

62. prediction error: The difference between the actual value of a sample or data element and its
predictor.

63. prediction: The use of a predictor to provide an estimate of the sample value or data element
currently being decoded.

64. predictor: A linear combination of previously decoded sample values or data elements.
65. presentation channel: An audio channel at the output of the decoder.

66. program: A set of main audio channels, coupling _channel_elements (see clause 3.2.1),
Ife_channel_elements (see clause 3.2.1), and associated data streams intended to be decoded and played
back simultaneously A program may be defined by default (see clause 3.5.1) or specificaly by a
program_configuration_element (see clause 3.2.1). A given single_channel_element (see clause 3.2.1) ,
channel_pair_element (see clause 3.2.1), coupling_channel_element, Ife channel_element or data
channel may accompany one or more programs in any given bitstream..

67. psychoacoustic model: A mathematical model of the masking behaviour of the human auditory
system.

68. random access: The process of beginning to read and decode the coded bitstream at an arbitrary
point.

69. reserved: The term "reserved” when used in the clauses defining the coded bitstream indicates that
the value may be used in the future for 1SO/IEC defined extensions.

70. Sampling Frequency (Fs): Defines the rate in Hertz which is used to digitise an audio signa
during the sampling process.

71. scalefactor: Factor by which a set of valuesis scaled before quantization.

72. scalefactor band: A set of spectral coefficients which are scaled by one scalefactor.

73. scalefactor index: A numerical code for a scalefactor.

74. sideinformation: Information in the bitstream necessary for controlling the decoder.
75.spectral coefficients: Discrete frequency domain data output from the analysis filterbank.
76. spreading function: A function that describes the frequency spread of masking effects.

77. stereo-irrelevant: A portion of a stereophonic audio signal which does not contribute to spatial
perception.

78. stuffing (bits); stuffing (bytes): Code-words that may be inserted at particular locations in the
coded bitstream that are discarded in the decoding process. Their purpose is to increase the bitrate of
the stream which would otherwise be lower than the desired bitrate.

79. surround channel: An audio presentation channel added to the front channels (L and R or L, R,
and C) to enhance the spatial perception.

80. syncword: A 12-bit code embedded in the audio bitstream that identifies the start of a adts frame()
(see 1.2, Table 6.4).

81. synthesisfilterbank: Filterbank in the decoder that reconstructs a PCM audio signal from subband
samples.

82. tonal component: A sinusoid-like component of an audio signal.
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83. variable bitrate: Operation where the bitrate varies with time during the decoding of a coded
bitstream.

84. variable length coding: A reversible procedure for coding that assigns shorter code-words to
frequent symbols and longer code-words to less frequent symbols.

85. variable length code (VL C): A code word assigned by variable length encoder (See variable length
coding)

86. variable length decoder: A procedure to obtain the symbols encoded with a variable length coding
technique.

87. variable length encoder: A procedure to assign variable length codewords to symbols.

1.2 Symbols and abbreviations

The mathematical operators used to describe this Recommendation | International Standard are similar
to those used in the C programming language. However, integer division with truncation and rounding
are specifically defined. The bitwise operators are defined assuming twos-complement representation of
integers. Numbering and counting loops generally begin from zero.

1.2.1 Arithmetic operators
+ Addition.

- Subtraction (as a binary operator) or negation (as a unary operator).

++ Increment.

-- Decrement.

* Multiplication.

n Power.

/ Integer division with truncation of the result toward zero. For example, 7/4 and —7/-4 are
truncated to 1 and —7/4 and 7/-4 are truncated to —1.

1 Integer division with rounding to the nearest integer. Half-integer values are rounded away
from zero unless otherwise specified. For example 3//2 is rounded to 2, and —3//2 is rounded
to-2.

DIV Integer division with truncation of the result towards —co.

| ] Absolutevalue. |x|=x whenx >0

[x]=0 when x ==

[x]=—x whenx <0
% Modulus operator. Defined only for positive numbers.
Sign( ) Sign. Sign(x) =1 whenx>0

Sign(x) =0 whenx ==
Sign(x) =-1 whenx<0

INT ( ) Truncation to integer operator. Returns the integer part of the real-valued argument.

NINT ( ) Nearest integer operator. Returns the nearest integer value to the real-valued argument. Half-
integer values are rounded away from zero.

sin Sine.
cos Cosine.
exp Exponential.
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v Square root.

l0g10 Logarithm to base ten.
loge Logarithm to base e.

logo Logarithm to base 2.

1.2.2 Logical operators
[ Logical OR.

&& Logical AND.
! Logical NOT

1.2.3 Relational operators

> Greater than.

>= Greater than or equal to.
< Less than.

<= Less than or equal to.
== Equal to.

I= Not equal to.

max [,...,] the maximum value in the argument list.

min [,...,] the minimum value in the argument list.

1.2.4 Bitwise operators
A twos complement number representation is assumed where the bitwise operators are used.

& AND

| OR
>> Shift right with sign extension.
<< Shift left with zerofill.

1.2.5 Assignment
= Assignment operator.

1.2.6 Mnemonics
The following mnemonics are defined to describe the different data types used in the coded bit stream.

bslbf Bit string, |eft bit first, where "left" is the order in which bit strings are
written in ISO/IEC 11172. Bit strings are written as a string of 1sand Os
within single gquote marks, e.g. 1000 0001’. Blanks within a bit string are for
ease of reading and have no significance.

L,C, R LS RS Left, center, right, left surround and right surround audio signals

rpchof Remainder polynomial coefficients, highest order first. (Audio)

uimsbf Unsigned integer, most significant bit first.

viclbf Variable length code, left bit first, where "left” refersto the order in which
the VLC codes are written.

window Number of the actual time slot in case of block_type==2, 0 <= window <= 2.
(Audio)

The byte order of multi-byte words is most significant byte first.
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1.2.7 Constants

m 3,14159265358...
e 2,71828182845...

ISO/IEC 14496-3 Subpart 1:1998

1.3 Method of describing bit stream syntax

The bit stream retrieved by the decoder is described in 1 (Syntax). Each dataitem in the bit streamisin
bold type. It is described by its name, its length in bits, and a mnemonic for its type and order of

transmission.

The action caused by a decoded data element in a bit stream depends on the value of that data element
and on data elements previously decoded. The decoding of the data elements and the definition of the
state variables used in their decoding are described in 3.3.. The following constructs are used to express
the conditions when data elements are present, and are in normal type:

Note this syntax uses the 'C-code convention that a variable or expression evaluating to a non-zero
value is equivalent to a condition that is true.

while ( condition ) {

data_element

do{

data_element

} while ( condition)

if (condition) {

data_element

}
ese{

data_element

for (exprl; expr2; expr3) {

data_element

If the condition is true, then the group of data elements occurs next in the data
stream. This repeats until the condition is not true.

The data element always occurs at least once. The data element is repeated
until the condition is not true.

If the condition is true, then the first group of data elements occurs next in the
data stream

If the condition is not true, then the second group of data elements occurs next
in the data stream.

Exprl is an expression specifying the initialisation of the loop. Normally it
specifiestheinitial state of the counter. Expr2 is a condition specifying a test
made before each iteration of the loop. The loop terminates when the
condition is not true. Expr3is an expression that is performed at the end of
each iteration of the loop, normally it increments a counter.

Note that the most common usage of this construct is as follows:

for (1=0;i<n;i++){

data_element

The group of data elements occurs n times. Conditional constructs within the
group of data elements may depend on the value of the loop control variablei,
which is set to zero for the first occurrence, incremented to one for the second
occurrence, and so forth.
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As noted, the group of data elements may contain nested conditional constructs. For compactness, the
{} may be omitted when only one data element follows.

data element [ ] data element [ ] isan array of data. The number of data elementsisindicated
by the context.

data_element [n] data_element [n] isthe n+1th element of an array of data.

data_element [m][n] data_element [m][n] isthe m+1,n+1 th element of atwo-dimensional array of
data.

data_element [I][m][n] data_element [I][m][n] isthe [+1,m+1,n+1 th element of athree-dimensional
array of data.

data_element [m..n] data_element [m..n]Jis the inclusive range of bits between bit m and bit n in the
data_element.

While the syntax is expressed in procedural terms, it should not be assumed that clause X.x.x
implements a satisfactory decoding procedure. In particular, it defines a correct and error-free input bit
stream. Actual decoders must include ameans to look for start codesin order to begin decoding
correctly.

Definition of bytealigned function

The function bytealigned () returns 1 if the current position is on a byte boundary, that is the next bit in
the bit stream is the first bit in abyte. Otherwise it returns 0.

Definition of nextbits function

The function nextbits (') permits comparison of a bit string with the next bits to be decoded in the bit
stream.

2 Technical Overview

to be added
Signal analysisj Parametric
and control core Small steps
enhancement
module Large
Pre- Signal CELP steps
proc partitioning core enhancement|—
module
TIF
core
Figure 2

2.1 MPEG-4 Audio Object Profiles and Levels

2.1.1 Object Profiles
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Profile Hierarchy Tools supported: Object
Profile
ID
reserved 0
AAC Main containsAACLC 13818-7 main profile 1
PNS
AACLC 13818-7 LC profile 2
PNS
AAC SSR 13818-7 SSR profile 3
PNS
T/IF 13818-7LC 4
PNS
LTP
T/F Main scalable contains T/F LC scalable 13818-7 main 5
PNS
LTP
BSAC
tools for large step scalability (TLSS)
core codecs: CELP, TwinvVQ, HILN
T/F LC scalable 13818-7LC 6
PNS
LTP
BSAC
tools for large step scalability (TLSS)
core codecs. CELP, TwinvVQ, HILN
TwinvQ core TwinvQ 7
CELP CELP 8
HVXC HVXC 9
HILN HILN 10
TTSI Text-To-Speech Interface 11
Main Synthetic contains Wavetable Synthesis | all structured audio tools 12
Wavetable Synthesis SASBF 13
MIDI
reserved 14
reserved 15
2.1.2 Combination Profiles
[ make referenceto systems 7.3.3.3 DecoderConfigDescriptor, profileAndLevel Indication Values!]
Combination Profile | Hierarchy Audio Object Profiles supported:
MPEG-4 Audio FCD Subpart 1/ 23:10/ 15.06.98 13
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Main Contains Scalable, Speechand |AAC Main, LC, SSR

Low Rete Synthetic T/F, TIF Main Scalable, T/F LC Scalable
TwinVQ core

CELP

HVXC

HILN

Main Synthetic

TTS

Scalable Contains Speech T/F LC Scalable
AAC-LC or/fand T/F
CELP

HVXC

TwinVQ core

HILN

Wavetable Synthesis
TTS

Speech CELP
HVXC
TTS

Low Rate Synthesis Wavetable Synthesis
TTS

2.1.3 Complexity Units

Complexity units are defined to give an approximation of the decoder complexity in terms of processing
power and RAM usage required for processing MPEG-4 Audio bitstreams in dependence of specific
parameters.

The approximated processing power is given in “Processor Complexity Units” (PCU), specified in

integer numbers of MOPS. The approximated RAM usage is given in “RAM Complexity Units”

(RCU), specified in (mostly) integer numbers of kWords (1000 words). The RCU numbers do not
include working buffers which can be shared between different objects and/or channels. Total
complexity estimates for single-object / single-channel decoders which also include ROM requirements
are given in Section 2.2.

If a level of a profile is specified by the maximum number of complexity units, a flexible configuration
of the decoder handling different types of objects is allowed under the constraint that both values for the
total complexity for decoding and sampling rate conversion (if needed) do not exceed this limit.

The following table gives complexity estimates for the different object profiles:

Object Profile Parameters PCU (MOP$) RCU (kWords) Remafks
AAC Main fs = 48 kHz 5 5 1)

AAC LC fs =48 kHz 3 3 1)

AAC SSR fs = 48 kHz 4 3 1)

T/IF fs = 48 kHz 4 3 1)

T/F Main Scalable fs =48 kHz 6 5 1), 2)
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T/F LC Scalable fs= 48 kHz 5 3 1), 2)
TwinvQ core fs=24 kHz 2 3 1)
CELP fs=8kHz 1 1
CELP fs=16 kHz 2 1
CELP fs=8/16 kHz 4 1

(bandwidth scalable)
HVXC fs=8kHz 2 1
HILN fs= 8 kHz, ns= 40 5 2 1), 3)
HILN fs=8kHz, ns=90 10 2 1), 3)
TTSI - - 4)
Wavetable Synthesis fs= 2722, nt =772 under study | under study, 5)
Main Synthetic under study under study
Sampling Rate Conversion |rf=2,3,4,6 2 (.5)
Definitions:

» fs=sampling frequency

* ns=max. humber of sinusoidsto be synthesized

* nt = max. number of tonesto be synthesized simultaneously

o rf = ratio of sampling rates

Notes:

1) PCU proportional to sampling frequency

2) Includes core decoder

3) RCU proportional to sampling frequency

4) The complexity for speech synthesisis not taken into account
5) Size of wavetable

2.1.4 Levels within the Combination Profiles
Levelsfor Main Combination Profile

Four levels are defined by complexity units:

1. PCU<40,RCU<20

2. PCU <80, RCU < 64

3. PCU <160, RCU < 128

4. PCU < 320, RCU < 64000

Levelsfor Scalable Combination Profile

Four levels are defined by configuration, the fourth level is defined by complexity units:

1. 24kHz 1 channel or 1 object (all object profiles) or 2 objects (overlay of a speech object and one
low complexity SA or HILN object at 16 kHz)

2. 24kHz 2 channelsor 2 objects
3. 48kHz 2 channels or 2 objects (48 kHz t/f or speech coding)
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ISO/EC 14496-3:1998 FCD(E) OISO/NEC

4. 48 kHz/24 kHz 5 channels or multiple objects, max. one integer factor sampling rate conversion for
amaximum of two channels. Flexible configuration is allowed. PCU < 30, RCU < 19.

Levelsfor Speech Combination Profile
Only one level is defined for one speech object.
Levelsfor Low Rate Synthesis Combination Profile

Two levels are defined by the maximum number of tones to be synthesized simultaneoudly, the size of
the sample RAM and by the maximum number of TTS objects which can be transmitted:

1. max. 8 tones to be synthesized simultaneously, 64 kWords of sample RAM
max. 2 TTS objects

2. max. 24 tones to be synthesized simultaneously, 256 kWords of sample RAM
max. 8 TTS objects

2.2 Complexity Figures for the Natural Audio Coding Algorithms

Overview of the complexity of the MPEG-4 Natural Audio Coding Algorithms

Complexity AAC AAC- BSAC Twin HILN HVXC NB- WB-
LC VQ CELP CELP

Memory Requirements for 1 Audio Channel and Minimum Word Length
RAM (Words) 4256 2232 4346 4240 3000 1500 650 830
ROM (Words) 3545 3545 3618 43000 4000 7700 2300 1000

min. Word >=20 >=20 >=20 >=20 16 16 16 24 (16)
Length
Computational Complexity calculated for a Sampling Rate of
kHz 48 48 48 48 8 8 8 16
MOPS MIPS 5 25 5.7 3 4 typ. 51 15 3

10 max

The above numbers relate to a decoder for one audio channel. For a multi-channel system the numbers
given for the RAM size and the computational complexity have to be multiplied with the number of
audio channels to get a first estimation. The figures given for AAC have been calculated during the
MPEG-2 AAC standardization process. The Wide-Band CELP figures are derived from an
implementation on a Motorola DSP 56002. The figures given for the computational complexity may
have been calculated with different methods, and may therefore not be directly comparable, but only
give afirst impression. Also, all the figures are not guaranteed to be the absol ute maximum.

3 Interface to MPEG-4 Systems

3.1 Syntax
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3.1.1 Audio DecoderSpecificlnfo

In case that DecoderConfigDescriptor() (see ISO/IEC 14496-1 MPEG4 Systems) is used for MPEG-4
audio decoders, the array specificlnfoByte[] shall contain AudioSpecificinfo() defined as follows:

aligned (8) class AudioSpecificConfig() {
uint(4) objectProfile; /* see also Clause 2.1.1, ,Object Profiles" in this document; remark :
composition profile and level are already signaled by the
profileAndLevellndication value in DecoderConfigDescriptor */
uint(4) samplingFrequencyindex;
if (samplingFrequencylndex==0xf){
uint(24) samplingFrequency;/* in Hz */

}

uint(4) channelConfiguration;

if (objectProfile<8) { /* this is T/F (AAC/TwinVq)*/
TFSpecificConfig tfConfig( uint(4) samplingFrequencylndex);
}
if (objectProfile==8) { /* this is Celp */
CelpSpecificConfig celpConfig( uint(4) samplingFrequencylindex);
}
if (objectProfile==9 or 10 ) { /* this is Parametric , HVXC or HILN*/
ParametricSpecificConfig paramConfig( );
}
if (objectProfile==11) { /* this is TextToSpeech */
TTSSpecificConfig ttsConfig( );

}
if (objectProfile==12 or 13) { /* this is structured audio , Main Synthetic or Wavetable
Synthesis*/
StructuredAudioSpecificConfig strucConfig( );
}

3.1.2 ParametricSpecificConfig
Defined in subpart 2.

3.1.3 CelpSpecificConfig
Defined in subpart 3.

3.1.4 TFSpecificConfig
Defined in subpart 4.

3.1.5 StructuredAudioSpecificConfig
Defined in subpart 5.

3.1.6 TTSSpecificConfig
Defined in subpart 6.

3.1.7 Payloads

The actual payloads for each configuration are defined in the corresponding subparts. These are the
basic entities to be carried by the systems transport layer.
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3.2 Semantics

3.2.1 objectProfile

A four bit field indicating the object profile. Thisisthe master switch which selects the actual bit stream
syntax of the audio data. In general, different object profiles use a different bit stream syntax. The
interpretation of thisfield is given in the Object Profiles table above.

3.2.2 SamplingFrequencylndex
A four bit field indicating the sampling rate used.

Value samplingFrequencyl ndex
0x0 96000
Ox1 88200
0x2 64000
0x3 48000
Ox4 44100
0x5 32000
Ox6 24000
Oox7 22050
0x8 16000
0x9 12000
Oxa 11025
Oxb 8000
Oxc reserved
Oxd reserved
Oxe reserved
Oxf escape value

3.2.3 channelConfiguration
A four bit field indicating the channel configuration

value | number of channels | channel to speaker mapping

0 - defined in audioDecder SpecificConfig

1 1 center front speaker
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left, right front speakers

center front speaker,

left, right front speakers

center front speaker,
left, right center front speakers,

rear surround speakers

center front speaker,
left, right front speakers,

left surround, right surround rear
speakers

6 5+1

center front speaker,
left, right front speakers,

left surround, right surround rear
speakers,

front low frequency effects speaker

7 7+1

center front speaker
left, right center front speakers,
left, right outside front speakers,

left surround, right surround rear
speakers,

front low frequency effects speaker

8-15 -

reserved

4 Tools for Other Functionalities

This section describes the functionalities that are applicable across the natural audio coding schemes
(parametric, CELP and t/f). Functionalities that are applicable to the individual coding schemes can be

found in the corresponding file.

4.1 Speed change

4.1.1 Tool description
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PICOLA (Pointer Interval Controlled OverLap Add) speed control tool supports speed change
functionality for mono-channel signals sasmpled at 8kHz or 16kHz. The speed control is achieved by
replacing a part of the input signal with an overlap-added waveform or by inserting the overlap-added
waveform into the input signal.

4.1.2 Definitions

InputSignal[]: Thisarray contains the input signal from the decoder.

NumlnputSignal: Thisfield contains the number of samples of the input signal InputSignal[].

OutputSignal[]: Thisarray contains the speed-changed signal and is of a fixed length.

SpeedControl Factor: This field contains the speed control ratio. (SpeedControlFactor = 1.0 indicates
normal speed.)

DecodeFlag: This field contains the flag which indicates whether the input signal of the next frame is
required for speed change processing.

DecodeFlag Description
0 Input signal of the next frameis not required

1 Input signal of the next frame isrequired

OutputFlag: This field contains the flag which indicates whether the output array OutputSignal[]
contains speed-changed samples, the size of which is less than the fixed output array size, the
outstanding difference being filled by the next speed-changed signal.

OutputFlag Description
0 Speed-changed signal has size less than the fixed-size output
array
1 Speed-changed signal has size equa to the fixed-size output array
and therefore be outputted.

4.1.3 Speed control process

The block diagram of the speed controller is shown in Figure 1. Theinput signal InputSignal[], which is
an output from the decoder with a given frame length NumlnputSample, is stored in the buffer memory.
Adjacent waveforms with the same length are extracted in pairs from the memory buffer and the pair
with the minimum distortion between the two waveforms is selected. The selected waveforms are
overlap-added. The speed control is achieved by replacing a part of the input signal with the overlap-
added waveform or by inserting the overlap-added waveform into the input signal. The speed controller
outputs the speed changed signal with a certain fixed length frame. Normally, the frame length is to be
the same length as that of the associated decoder. In the case where the frame length of the associated
decoder is variable, the maximum possible frame length is applied. Since the number of samples of the
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output signal differs from that of the input signal, the input and the output are controlled using flags,
namely, the DecodeFlag and OutputFlag. In the case where the samples of the input signal in the buffer
are not enough to carry out the speed change, DecodeFlag is set to 1 and the decoded signal from the
associated decoder is inputted. On the other hand, in the case where samples of the speed-changed
signal has size equa to the fixed-size output array OutputSignal[], OutputFlag is set to 1 and the
speed-changed signal is outputted. Details of the processing are described below.

Decoder
Input Signal
Buffer W aveform
Memory Extraction
Error .| Overlap
Start Pointer | Minimization | yw aveforms Addition
W aveform

"| Composition

l

Output Signal

Figure 1. Block Diagram of the Speed Controller

4.1.3.1 Time scale compression (High speed replay)

The compression principleis shown in Figure 2. PO is the pointer which indicates the starting sample of
the current processing frame in the memory buffer. The processing frame has a length of LF samples
and comprises adjacent waveforms each of length LW samples. The average distortion per sample
between the first half of the processing frame (waveform A) and the second half (waveform B) is
calculated as shown below.

D(LW)= ﬁ L:é:{x(n) —y(M}? (PMIN < LW < PMAX)

where, D(LW) is the average distortion between the two waveforms when the waveform length is LW,
x(n) is the waveform A, y(n) is the waveform B, PMIN is the minimum length of the candidate
waveform and PMAX is the maximum length of the candidate waveform. Typically PMIN=32 and
PMAX=160 for 8kHz sampling rate, PMIN=80 and PMAX=320 for 16kHz sampling.

The length LW which minimizes the distortion D(LW) is selected, and corresponding waveforms A and
B are determined. If the cross-correlation between the selected waveforms A and B is negative, the
pointer PO is shifted forward by the frame length of the decoder and the length LW is determined again
with the processing frame starting from the updated pointer PO. After the waveform length LW is
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determined, the waveform A is windowed by a half triangular window with a descending dope, and the
waveform B is windowed by a half triangular window with an ascending slope. The overlap-added
waveform C is obtained by linearly adding the windowed waveform A and waveform B. Then, the
pointer PO moves to the point P1. The distance L from the beginning of waveform C to the pointer P1
isgiven by;

1

L=LW-
SpeedControl Factor - 1

(1 < SpeedControl Factor < 2)

L samples from the beginning of waveform C are outputted as the compressed signal. If L is greater
than LW, the original waveform D which follows the waveform B is outputted. Therefore the length of
the signdl is shortened from LW+L samples to L samples. The updated pointer P1 indicates the starting
sample PO’ of the next processing frame.

LF
Processing Frame

A 4

LW

A 4
A
Y

V\‘/"ayeform B ~ Waveform D

LWL

A

~ -
~

(b) 4

»
>

Waveform C

»
»

(c)

A

\J VYV | VAR

W aveform C W aveform D
L

Figure 2. Principle of Time Scale Compression

(a) Orginal signal; (b) Overlap-added waveform; (c) Compressed signal
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4.1.3.2 Time scale expansion (Low speed replay)

The expansion principle is shown in Figure 3. PO is the pointer which indicates the starting sample of
the current processing frame in the memory buffer. The processing frame has a length of LF samples
and includes adjacent waveforms each of length LW samples. After the waveform length LW is
determined using the same method as described in the time scale compression, the first half of the
processing frame (waveform A) is outputted without any modification. Next, the first half (waveform A)
iswindowed by a half triangular window with an ascending slope, and the second half (waveform B) is
windowed by a half triangular window with a descending slope. The overlap-added waveform C is
obtained by linearly adding the windowed waveform A and waveform B. Then, the pointer PO moves
to the point P1. The distance L from the beginning of waveform C to the pointer P1 is given by;

SpeedControl Factor
1- SpeedControl Factor

L=LW

(0.5 < SpeedControl Factor < 1)

L samples from the beginning of waveform C are outputted as the expanded signal. If L is greater than
LW, the original waveform B is repeated as the output. The length of the signal is therefore expanded

from L samples to LW+L samples. The updated pointer P1 indicates the starting sample PO’ of the next
processing frame.

LF
Processing Frame

A

Y

\ 4

(a)

N/
T\J YV

-

A

W’a\/‘eform A " Waveform D

(b)

y
A

W aveform C g W aveform|B

N AN AN A
VA RVARY

W aveform A b W aveform C W aveform|B
LW +L

\4

A

A

»

Figure 3. Principle of Time Scale Expansion
(a) Orginal signal; (b) Overlap-added waveform; (c) Expanded signal
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Annex A (Informative)

1 PICOLA functional interface description

void mod_picola(
float InputSignal[], /* input */
int NumlnputSample, * input */
float OutputSignal[], I* output */
float SpeedControl Factor, [* input */
int *DecodeFl ag, * output */
int *OutputF ag /* output */

)
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Annex B (Informative)
2 Patent statements

(Table of organizations indicating to possess patent/intellectual property related to this specification to
be added)

WGL11 requests companies who believe they hold rights on patents that are necessary to implement

MPEG-4 parts 1-2-3-5-6 to deliver a statements on company letterhead of compliance with 1SO policy
concerning use of patented itemsin International Standards. The patent statement can take aform

similar to the statement given below:

<Company name> is pleased that the standardisation in relation to “Very low bitrate audio-visual

coding” (known as MPEG-4) has reached Committee Draft level as documents ISO/IEC
JTC1/SC29/WG11 N1901, N1902, N1903, N1905, N1906.

<Company name> hereby declares that it is prepared to license its patents, both granted and pending,
which are necessary to manufacture, use, and sell implementations of the proposed MPEG-4 Systems,
Visual, Audio, Reference Software and DMIF standards or combinations thereof.

<Company name> hereby also declares that it is aware of the rules governing inclusion of patented
items in international standards, as described by Section 5.7, part 2 of the ISO/IEC Directives, and in
particular that it is willing to grant a license to an unlimited number of applicants throughout the

world under reasonable terms and conditions that are demonstrably free of any unfair competition.
This statement is intended to apply to the following parts of the proposed MPEG-4 standard (use the
ones which apply):

Systems, Visual, Audio, Reference Software, DMIF”.
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Annex C

VQ codebooksfor HVXC

1. CbAm 1

2. CbAm4k 6

3. CbCelp 31

4. ChCelpak 45

5. CbLsp 50

6. CbLspak 53
1. CbAm

VQ codebook for harmonic spectral vector for 2kbps

/¥ SE_Gain*/
/* dim= 1 x 32 codewords */
index codeword indes codeword
0 1.4277322769e+01f 16 6.6570297852e+03f
1 2.4427261353e+01f 17 5.5529902344e+03f
2 5.1531036377e+01f 18 4.4632456055e+03f
3 3.8094165802e+01f 19 5.0344755859e+03f
4 1.5629663086e+02f 20 3.1603977051e+03f
5 1.2007367706e+02f 21 3.4228183594e+03f
6 6.9551498413e+01f 22 4.0258488770e+03f
7 9.1061431885e+01f 23 3.6935373535e+03f
8 1.1360032959e+03f 24 1.3403870850e+03f
9 9.4679547119e+02f 25 1.5429980469e+03f
10 6.1508343506e+02f 26 2.0011907959e+03f
11 7.6936199951e+02f 27 1.7811741943e+03f
12 2.0661782837e+02f 28 2.8798361816e+03f
13 2.7738925171e+02f 29 2.6719782715e+03f
14 4.8511575317e+02f 30 2.2384204102e+03f
15 3.7061630249e+02f 31 2.4639086914e+03f
[* SE_Shapel */
/* dim=44* 16 codevectors */
index codeword
5.8819748461e-02f 9.3861304224e-02f 4.7118034214e-02f 1.3120673597e-02f
4.2679972947e-02f 5.6458037347e-02f 2.1073838696e-02f 1.4127705945e-03f
1.9078921527e-02f 3.2528404146e-02f 2.9394164681e-02f 2.2569352761e-02f
3.1202243641e-02f 5.2047207952e-02f 5.0222467631e-02f 3.5644743592e-02f
3.0297558755e-02f 3.6113645881e-02f 2.5096289814e-02f 1.8328050151e-02f
0 2.6043191552e-02f 3.6892917007e-02f 4.1834302247e-02f 4.1009154171e-02f
4.4162660837e-02f 4.6920023859e-02f 5.2744042128e-02f 4.4227186590e-02f
3.5669751465e-02f 3.5182271153e-02f 4.0188916028e-02f 2.9835734516e-02f
1.6929663718e-02f 1.2898490764e-02f 1.9803266972e-02f 2.4855496362e-02f
3.2566908747e-02f 4.3261632323e-02f 5.6911692023e-02f 6.3303709030e-02f
5.1197323948e-02f 2.3190757260e-02f 1.8529446796e-02f 7.1556223556e-03f
4.8871569335e-02f 7.9412519932e-02f 6.1238162220e-02f 5.5874615908e-02f
7.0684976876e-02f 5.5689472705e-02f 2.0528776571e-02f -6.7783694249e-04f
4.1763554327e-03f 2.1712809801e-02f 3.1134236604e-02f 2.8364202008e-02f
2.1726056933e-02f 3.3196389675e-02f 4.5456487685e-02f 6.4699374139e-02f
7.3621042073e-02f 6.7012704909e-02f 4.4837214053e-02f 3.4835200757e-02f
1 4.1962504387e-02f 5.5134207010e-02f 6.7201323807e-02f 6.7834749818e-02f
5.6158803403e-02f 4.7373812646e-02f 4.3273460120e-02f 4.2160362005e-02f
4.0031205863e-02f 3.9065551013e-02f 4.0149483830e-02f 2.7852423489e-02f
1.0785039514e-02f 6.7186630331e-03f 1.5545932576e-02f 2.5005336851e-02f
3.0253017321e-02f 3.0891941860e-02f 3.5267263651e-02f 4.1896276176e-02f
4.2022921145e-02f 5.3294818848e-02f 9.1553628445e-02f 8.5433095694e-02f




2.4683391675e-02f
4.9441475421e-02f
1.9379884005e-02f
2.9653949663e-02f
4.8764143139e-02f
3.7603646517e-02f
3.2496560365e-02f
8.4321834147e-02f
9.9999070168e-02f
1.5615364537e-02f
2.4136606604e-02f

4.2231369764e-02f
5.0555076450e-02f
2.3474236950e-02f
4.5857202262e-02f
5.6099772453e-02f
4.8473093659e-02f
3.2952822745e-02f
1.0171223432e-01f
7.2181835771e-02f
1.5869993716e-02f
-5.1817572676e-03f

4.1787624359e-02f
4.2335528880e-02f
3.4558840096e-02f
4.8962634057e-02f
5.0366304815e-02f
4.8064518720e-02f
3.7241499871e-02f
1.1665632576e-01f
4.0153615177e-02f
2.6966281235e-02f
-6.3364054076e-03f

4.2044684291e-02f
2.8047479689e-02f
3.4197043628e-02f
4.9172062427e-02f
3.6228150129e-02f
3.7903234363e-02f
5.1853429526e-02f
1.2236715853e-01f
2.0574832335e-02f
3.5173915327e-02f
5.3371610120e-03f

3.2316930592e-02f
7.9035773873e-02f
2.0533466712e-02f
1.7463522032e-02f
2.7406129986e-02f
1.6033075750e-02f
2.2787833586e-02f
2.2096801549e-02f
2.2266115993e-03f
3.0890822411e-02f
2.8312398121e-02f

6.9475047290e-02f
6.8688094616e-02f
1.5299044549e-02f
3.1245855615e-02f
3.0088895932e-02f
2.4194544181e-02f
2.6162726805e-02f
1.9024293870e-02f
5.4535889067e-03f
3.3887583762e-02f
-3.0101649463e-03f

8.6175821722e-02f
5.3259685636e-02f
1.7260372639e-02f
3.0911922455e-02f
2.1932294592e-02f
2.4819886312e-02f
2.6893839240e-02f
1.3828465715e-02f
1.8315145746e-02f
3.8129080087e-02f
-1.1731998529e-03f

8.4221631289e-02f
3.3728487790e-02f
1.7390608788e-02f
2.5266775861e-02f
1.4222909696e-02f
2.4123618379e-02f
2.3479567841e-02f
7.0211756974e-03f
2.4675985798e-02f
4.0101163089e-02f
1.0505731218e-02f

1.0645846277e-01f
2.2047113627e-02f
1.9775275141e-02f
1.2317134999e-02f
3.9731174707e-02f
1.1811972596e-02f
3.8546051830e-02f
4.6806633472e-02f
3.6057170946e-03f
3.3328097314e-02f
3.2411795110e-02f

6.7329242826e-02f
1.8778838217e-02f
2.8688205406e-02f
2.3753659800e-02f
3.5777512938e-02f
2.4254757911e-02f
4.2317461222e-02f
4.1953504086e-02f
7.8869936988e-03f
3.9614472538e-02f
4.0923268534e-03f

-1.6714345664e-02f
2.0771019161e-02f
3.7169270217e-02f
3.0001468956e-02f
2.1823013201e-02f
3.6848545074e-02f
4.4197242707e-02f
2.9400527477e-02f
2.1630072966e-02f
4.9577750266e-02f
-4.9198260531e-03f

7.3007727042e-03f
1.7934981734e-02f
2.7402881533e-02f
3.8586121053e-02f
9.0754339471e-03f
3.7516880780e-02f
4.5351982117e-02f
1.5827732161e-02f
2.5109922513e-02f
5.1395148039e-02f
-6.5661720000e-03f

1.6975034028e-02f
7.2041116655e-02f
-2.1601937711e-02f
1.6067504883e-02f
2.1665964276e-02f
1.7633078620e-02f
1.5247132629e-02f
1.5191568062e-02f
1.2179457583e-02f
1.3693536632e-02f
2.2024041042e-02f

4.1352070868e-02f
3.6708444357e-02f
3.3114261460e-03f
2.2008022293e-02f
3.0732197687e-02f
2.2661305964e-02f
1.5420299023e-02f
1.6205305234e-02f
1.3218896464e-02f
1.1865335517e-02f
-5.6170350872e-03f

6.4901754260e-02f
-1.0403243825e-02f
2.2614018992e-02f
2.0423235372e-02f
2.8864432126e-02f
2.5312885642e-02f
1.8361732364e-02f
1.9334279001e-02f
1.3571953401e-02f
2.2464603186e-02f
-9.4753624871e-03f

7.9033359885e-02f
-3.2840065658e-02f
2.5267221034e-02f
1.6338530928e-02f
1.7907647416e-02f
2.1312126890e-02f
1.6553647816e-02f
1.6149401665e-02f
1.1827865615e-02f
3.1910575926e-02f
-1.1609563371e-03f

1.0118631646e-02f
1.2439072132e-01f
1.1604151689e-02f
3.3345483243e-02f
3.1332012266e-02f
2.3418258876e-02f
1.9919270650e-02f
3.5865496844e-02f
-1.3196260261e-04f
3.1406264752e-02f
2.5878285989e-02f

3.6039318889e-02f
8.1049792469e-02f
4.4392492622e-02f
3.0971633270e-02f
4.0923949331e-02f
3.1808927655e-02f
2.3661365733e-02f
3.7956643850e-02f
1.6740674619e-03f
3.0109817162e-02f
-8.0648791045e-03f

7.6038688421e-02f
2.4128470570e-02f
6.3117690384e-02f
2.8364934027e-02f
3.7316050380e-02f
3.5763289779e-02f
2.9869837686e-02f
2.6621466503e-02f
1.4299917035e-02f
3.8054041564e-02f
-1.7479123548e-02f

1.1855419725e-01f
-6.0141538270e-03f
5.3042437881e-02f
2.5159498677e-02f
2.3052547127e-02f
2.6295870543e-02f
3.3885229379e-02f
1.1694314890e-02f
2.3926476017e-02f
4.1092451662e-02f
-1.0938938707e-02f

4.3306499720e-02f
3.3690650016e-02f
1.2129316106e-02f
3.4216213971e-02f
2.2401792929e-02f
2.0550219342e-02f
3.0268855393e-02f
2.8115876019e-02f
4.2094485834e-03f
4.4806934893e-02f
3.1997796148e-02f

8.6021497846e-02f
1.4516823925e-02f
3.4726873040e-02f
2.8946742415e-02f
2.5670088828e-02f
3.1793337315e-02f
3.3411063254e-02f
2.2591777146e-02f
1.0867130943e-02f
3.8689646870e-02f
3.0310042202e-03f

8.7245382369e-02f
3.2722528558e-03f
5.7010982186e-02f
2.1106116474e-02f
2.0390128717e-02f
3.4282941371e-02f
3.5523779690e-02f
1.5990726650e-02f
2.8406267986e-02f
4.0346574038e-02f
-5.0504799001e-03f

6.1799056828e-02f
-9.9198147655e-04f
5.4310474545e-02f
1.5583798289e-02f
1.5215812251e-02f
3.1439457089e-02f
3.3361945301e-02f
9.0388664976e-03f
3.9541911334e-02f
4.2935628444e-02f
1.9110098947e-04f

6.1082910746e-02f
4.2849544436e-02f
6.2655277550e-02f
6.9558031857e-02f
6.9542765617e-02f
5.4700423032e-02f
6.3165843487e-02f
7.5420312583e-02f

1.1011497676e-01f
7.4377849698e-02f
3.7145569921e-02f
9.2821739614e-02f
6.8817518651e-02f
6.2831953168e-02f
6.5290436149e-02f
6.4289174974e-02f

1.0341765732e-01f
1.1801311374e-01f
4.2601726949e-02f
8.8654749095e-02f
6.2202688307e-02f
6.7061342299e-02f
7.2861030698e-02f
5.7370644063e-02f

5.9664249420e-02f
1.0613727570e-01f
5.6263964623e-02f
7.4373811483e-02f
5.3755577654e-02f
6.3850417733e-02f
7.6138064265e-02f
4.5673359185e-02f




3.9198007435e-02f
8.0096468329e-02f
8.1678152084e-02f

3.9754133672e-02f
8.5268713534e-02f
5.3439568728e-02f

5.5165186524e-02f
9.3134567142e-02f
4.9137350172e-02f

6.8919144571e-02f
9.6661575139e-02f
3.1697809696e-02f

3.8420464844e-02f
7.0671856403e-02f
5.6665752083e-02f
4.9803815782e-02f
8.4792912006e-02f
5.2403375506e-02f
1.0316040367e-01f
7.6222136617e-02f
2.3415615782e-02f
5.5287018418e-02f
1.8229193985e-01f

7.7857807279e-02f
6.7001931369e-02f
5.6151337922e-02f
7.0196703076e-02f
7.6703198254e-02f
6.6278316081e-02f
1.2786401808e-01f
5.5518288165e-02f
2.4426858872e-02f
7.5118437409e-02f
1.3081254065e-01f

8.7948091328e-02f
6.0827746987e-02f
5.7596098632e-02f
7.8416034579e-02f
6.0424931347e-02f
7.7262736857e-02f
1.3337166607e-01f
4.1951432824e-02f
3.4665416926e-02f
1.1355710030e-01f
7.0660121739e-02f

7.5073793530e-02f
5.7909548283e-02f
5.0867322832e-02f
8.0167070031e-02f
4.8945486546e-02f
8.7728902698e-02f
1.0862018913e-01f
3.0695341527e-02f
4.3070361018e-02f
1.6842924058e-01f
2.2412663326e-02f

10

2.2335371003e-02f
6.4586319029e-02f
5.2903410047e-02f
3.7680771202e-02f
6.9502726197e-02f
4.7433760017e-02f
5.2395604551e-02f
5.8805327863e-02f
4.2909730226e-02f
1.9361107051e-01f
2.8488021344e-02f

4.8364449292e-02f
6.6814132035e-02f
5.5516991764e-02f
5.2805595100e-02f
7.2346821427e-02f
5.2788671106e-02f
5.5790595710e-02f
5.4320957512e-02f
1.0647840053e-01f
1.5712690353e-01f
-6.4317951910e-03f

5.7229641825e-02f
5.8615058661e-02f
6.1046056449e-02f
6.2148202211e-02f
6.1051461846e-02f
5.1999382675e-02f
5.9964872897e-02f
3.3696003258e-02f
1.7445056140e-01f
1.0923520476e-01f
-1.0690449737e-02f

6.0332540423e-02f
5.2371211350e-02f
5.2505835891e-02f
6.6147819161e-02f
4.8195082694e-02f
5.0198711455e-02f
5.8963406831e-02f
2.2846685722e-02f
2.0022581518e-01f
6.1707310379e-02f
-5.8550904505e-03f

11

1.7727492377e-02f
1.0140767694e-01f
6.2203314155e-02f
2.8707578778e-02f
9.7041286528e-02f
8.0551490188e-02f
6.2575966120e-02f
6.4884789288e-02f
4.1640341282e-02f
6.7893177271e-02f
8.3153806627e-02f

3.7350386381e-02f
1.2004347891e-01f
4.6546161175e-02f
5.1554739475e-02f
1.0464775562e-01f
8.7732598186e-02f
5.6754224002e-02f
6.1761405319e-02f
4.4278290123e-02f
6.9451905787e-02f
6.1147753149e-02f

5.1462803036e-02f
1.1460112035e-01f
4.1290409863e-02f
7.1465060115e-02f
9.3846425414e-02f
8.6113564670e-02f
5.8409158140e-02f
5.9512097389e-02f
5.4952085018e-02f
8.0154784024e-02f
5.3778670728e-02f

7.1507707238e-02f
8.7861843407e-02f
3.2635774463e-02f
8.5711009800e-02f
8.1467039883e-02f
7.6208010316e-02f
6.2651827931e-02f
4.8387810588e-02f
6.3185855746e-02f
8.8171586394e-02f
4.3326616287e-02f

12

4.0364358574e-02f
2.5718430057e-02f
7.6382443309e-02f
4.7333352268e-02f
7.5513362885e-02f
5.7830538601e-02f
5.5988781154e-02f
6.6529579461e-02f
2.5044754148e-02f
3.7952277809e-02f
7.2098992765e-02f

6.9392733276e-02f
5.0013735890e-02f
6.7744299769e-02f
6.2260188162e-02f
7.5355529785e-02f
5.6865684688e-02f
6.1915632337e-02f
5.3584717214e-02f
2.6641104370e-02f
3.5305988044e-02f
1.1404184997e-01f

4.7434836626e-02f
7.2132200003e-02f
6.7147806287e-02f
7.5620360672e-02f
6.8073995411e-02f
5.8483913541e-02f
6.5816864371e-02f
4.3755196035e-02f
3.7416994572e-02f
4.4744879007e-02f
1.8387553096e-01f

2.2801719606e-02f
8.2452550530e-02f
6.0207460076e-02f
8.1184223294e-02f
6.1538677663e-02f
5.7368561625e-02f
6.8111591041e-02f
3.2064981759e-02f
4.1116293520e-02f
5.4820153862e-02f
1.8528544903e-01f

13

5.7107888162e-02f
9.3716062605e-02f
3.8630887866e-02f
1.8381707370e-02f
3.6957971752e-02f
2.7038693428e-02f
3.9417959750e-02f
3.7647411227e-02f
5.6729717180e-03f
3.9262577891e-02f
5.1719944924e-02f

5.4888118058e-02f
3.6349788308e-02f
3.5486537963e-02f
3.1321909279e-02f
4.1335891932e-02f
3.7809468806e-02f
3.8220454007e-02f
3.4852787852e-02f
3.1449880917e-03f
5.0142459571e-02f
1.6124179587e-02f

5.7970746420e-03f
-4.3968958780e-03f
2.6472328231e-02f
3.0055094510e-02f
3.1953182071e-02f
4.1285607964e-02f
4.2868603021e-02f
3.0444566160e-02f
1.7938503996e-02f
6.3333943486e-02f
5.0704530440e-03f

4.7652497888e-02f
2.0093087107e-02f
1.9216997549e-02f
2.7434976771e-02f
2.5468677282e-02f
4.2780894786e-02f
4.3441738933e-02f
1.9364051521e-02f
2.6688387617e-02f
6.3696458936e-02f
7.9158721492e-03f

14

2.9456902295e-02f
1.0516671091e-01f
4.9864243716e-02f
1.3081574440e-01f
6.6854029894e-02f
6.4357183874e-02f
5.5283885449e-02f
7.9541660845e-02f
5.5649552494e-02f
8.0668196082e-02f
8.5281021893e-02f

5.9918854386e-02f
1.0463880002e-01f
6.3410110772e-02f
1.2616425753e-01f
6.9707997143e-02f
7.0302851498e-02f
5.2881922573e-02f
7.9558596015e-02f
5.5435992777e-02f
8.3046242595e-02f
4.6252630651e-02f

8.0512829125e-02f
8.6369782686e-02f
9.5254153013e-02f
9.5623619854e-02f
6.4478017390e-02f
6.9613456726e-02f
5.7896248996e-02f
7.6944433153e-02f
6.6283158958e-02f
9.2973299325e-02f
3.3056970686e-02f

9.2115439475e-02f
5.9955984354e-02f
1.2300701439e-01f
7.1546003222e-02f
6.0643393546e-02f
6.3198678195e-02f
6.7727655172e-02f
6.5805949271e-02f
7.5325563550e-02f
9.9515043199e-02f
2.7986641973e-02f

4.0577519685e-02f
5.0393719226e-02f
6.3847832382e-02f
4.2693156749e-02f
9.2471212149e-02f

7.9788267612e-02f
3.7108283490e-02f
7.5548335910e-02f
5.9285275638e-02f
1.0410591960e-01f

8.7299197912e-02f
3.4224815667e-02f
7.2322390974e-02f
7.2072334588e-02f
1.0047107935e-01f

6.9627106190e-02f
4.4347092509e-02f
5.5542118847e-02f
7.8878879547e-02f
9.0327091515e-02f




8.5730113089e-02f
4.4641312212e-02f
7.7726230025e-02f
3.6559864879e-02f
5.1693774760e-02f
6.7932091653e-02f

7.9587087035e-02f
4.5633178204e-02f
8.3959192038e-02f
3.2735075802e-02f
5.0045587122e-02f
4.1426528245e-02f

6.3908971846e-02f
5.3232021630e-02f
7.4758298695e-02f
4.3763387948e-02f
5.9883374721e-02f
3.2348286361e-02f

5.1930986345e-02f
6.1188496649e-02f
5.4894741625e-02f
5.1399320364e-02f
7.3056742549e-02f
2.1336564794e-02f

[* SE_Shape2 */
/* dim=44* 16 codevectors */

index

codeword

3.8706362247e-02f
6.9145523012e-02f
2.7920771390e-02f
5.4359123111e-02f
5.7434201241e-02f
5.9352658689e-02f
4.7791708261e-02f
6.9081991911e-02f
6.9456934929e-02f
4.1769035161e-02f
4.9212012440e-02f

7.2990626097e-02f
7.2555713356e-02f
3.1365152448e-02f
4.6460285783e-02f
4.4028025120e-02f
4.9155827612e-02f
5.1973942667e-02f
6.6679917276e-02f
6.9135591388e-02f
3.9985764772e-02f
7.8576855361e-02f

7.5231507421e-02f
5.2657146007e-02f
3.5927828401e-02f
6.1409343034e-02f
5.1478073001e-02f
3.8960408419e-02f
5.4617501795e-02f
5.9687253088e-02f
5.8942925185e-02f
3.1373497099e-02f
7.9990953207e-02f

5.9537094086e-02f
3.3242393285e-02f
4.7156255692e-02f
7.3193587363e-02f
6.0767289251e-02f
4.3170157820e-02f
5.9349846095e-02f
6.3100852072e-02f
4.8410013318e-02f
3.1174277887e-02f
5.7072967291e-02f

5.5484507233e-02f
8.5428223014e-02f
7.0194594562e-02f
7.8697979450e-02f
6.8730130792e-02f
7.3772847652e-02f
8.6811721325e-02f
7.1524374187e-02f
8.9975997806e-02f
1.0416465998e-01f
9.3370839953e-02f

1.0093380511e-01f
1.3923546672e-01f
7.7750638127e-02f
6.5324291587e-02f
6.4008466899e-02f
6.9107316434e-02f
8.2727611065e-02f
7.3802322149e-02f
9.8077870905e-02f
1.1431089789e-01f
1.0473866016e-01f

8.3452947438e-02f
1.1544527113e-01f
8.2068979740e-02f
6.3150055707e-02f
6.8564571440e-02f
7.1665905416e-02f
7.4204713106e-02f
7.3060497642e-02f
1.0727620870e-01f
1.1454233527e-01f
8.6701139808e-02f

5.1292255521e-02f
7.3407284915e-02f
7.9910092056e-02f
7.0677608252e-02f
7.4436940253e-02f
7.9596959054e-02f
7.3417976499e-02f
7.9214364290e-02f
1.0809461772e-01f
1.0222646594e-01f
5.1155142486e-02f

2.2572457790e-02f
1.4484642446e-01f
7.1837514639e-02f
7.0559695363e-02f
6.9804303348e-02f
6.8367697299e-02f
6.8079143763e-02f
6.1796065420e-02f
1.0539379716e-01f
6.4753800631e-02f
6.0888845474e-02f

5.6805346161e-02f
1.3089640439e-01f
4.8670921475e-02f
7.9148665071e-02f
6.5054200590e-02f
6.0354534537e-02f
6.2400545925e-02f
6.8422377110e-02f
1.0390836746e-01f
5.8991476893e-02f
8.8226355612e-02f

1.0488257557e-01f
1.1805525422e-01f
3.5636518151e-02f
8.4304831922e-02f
6.9092057645e-02f
6.2587723136e-02f
5.8752343059e-02f
8.0459110439e-02f
9.0056695044e-02f
4.9729228020e-02f
8.0370634794e-02f

1.4198201895e-01f
9.9233835936e-02f
4.4414546341e-02f
8.2300446928e-02f
7.4492998421e-02f
6.9613106549e-02f
5.9182912111e-02f
9.3372814357e-02f
7.6026119292e-02f
4.5603331178e-02f
5.7824049145e-02f

6.7203538492e-03f
1.4931136370e-01f
1.4002835751e-01f
1.1760831624e-01f
9.0448878706e-02f
9.1625668108e-02f
9.3122549355e-02f
8.2850515842e-02f
1.2293945998e-01f
9.1731742024e-02f
1.0733599216e-01f

2.9254691675e-02f
1.6118887067e-01f
1.2222293764e-01f
1.0191807151e-01f
8.4572479129e-02f
8.4917679429e-02f
9.1688968241e-02f
8.7590374053e-02f
1.2516519427e-01f
8.8746219873e-02f
1.3765008748e-01f

7.2735577822e-02f
1.6263423860e-01f
1.0758341104e-01f
9.6628487110e-02f
9.0673096478e-02f
8.0454923213e-02f
8.7778761983e-02f
9.5837078989e-02f
1.1241103709e-01f
8.3748273551e-02f
1.2150909752e-01f

1.1968076229e-01f
1.5781964362e-01f
1.0917364806e-01f
9.3745961785e-02f
9.7116120160e-02f
8.4654025733e-02f
8.4576502442e-02f
1.0765032470e-01f
1.0059371591e-01f
8.6221352220e-02f
8.7062753737e-02f

5.6150142103e-02f
2.1016081795e-02f
5.4319556803e-02f
3.4745741636e-02f
3.1278837472e-02f
3.3537276089e-02f
3.8834948093e-02f
2.8617581353e-02f
5.5265519768e-02f
3.3460836858e-02f
2.2343823686e-02f

1.1155796051e-01f
1.5891348943e-02f
3.6753036082e-02f
2.2894755006e-02f
3.0013794079e-02f
2.6618346572e-02f
3.8354214281e-02f
2.8230568394e-02f
5.3952883929e-02f
2.7243627235e-02f
5.1126047969e-02f

1.1954480410e-01f
3.9042443037e-02f
2.3346025497e-02f
2.1850267425e-02f
3.1160833314e-02f
2.2854270414e-02f
3.5426922143e-02f
3.2673768699e-02f
4.4147871435e-02f
1.4796694741e-02f
5.6937962770e-02f

7.1470871568e-02f
5.8757707477e-02f
2.7783064172e-02f
2.8336251155e-02f
3.5724785179e-02f
2.9976347461e-02f
3.1536396593e-02f
4.5456364751e-02f
3.6736268550e-02f
8.3728376776e-03f
5.5966418236e-02f

3.9643403143e-02f
5.5948685855e-02f
6.9980926812e-02f
9.0608052909e-02f
4.6938654035e-02f
6.0620311648e-02f
7.2479620576e-02f

8.1140279770e-02f
4.1359551251e-02f
9.7598358989e-02f
4.5446041971e-02f
4.5344885439e-02f
5.2731964737e-02f
7.3951460421e-02f

9.2448562384e-02f
4.0713753551e-02f
1.2106382102e-01f
3.4212715924e-02f
5.3507074714e-02f
5.2676618099e-02f
7.3033429682e-02f

7.8608423471e-02f
5.0717510283e-02f
1.2034637481e-01f
4.2682409286e-02f
6.2605492771e-02f
6.1694148928e-02f
7.2181493044e-02f




6.7661106586e-02f
8.3036832511e-02f
5.4765589535e-02f
4.8532806337e-02f

7.1738228202e-02f
8.2807041705e-02f
5.5595654994e-02f
7.6936498284e-02f

7.2957105935e-02f
7.0938996971e-02f
5.0787240267e-02f
6.8060472608e-02f

7.6371036470e-02f
5.8039572090e-02f
3.8547512144e-02f
4.1970644146e-02f

2.9097380117e-02f
9.9183216691e-02f
2.3990513757e-02f
6.5700493753e-02f
3.3264040947e-02f
4.8018299043e-02f
4.5898962766e-02f
3.8452282548e-02f
6.0252428055e-02f
3.4930154681e-02f
6.5202005208e-02f

6.0783542693e-02f
6.4551152289e-02f
2.9282517731e-02f
4.8495396972e-02f
3.1073169783e-02f
3.9955433458e-02f
4.2628306895e-02f
3.6206915975e-02f
6.0313124210e-02f
3.5448398441e-02f
1.2354435027e-01f

9.3657515943e-02f
3.8557775319e-02f
4.1784778237e-02f
4.0120333433e-02f
3.9877511561e-02f
3.9441648871e-02f
4.4162441045e-02f
4.0576506406e-02f
4.8443078995e-02f
3.1672414392e-02f
1.3055154681e-01f

1.1780882627e-01f
2.5910379365e-02f
5.5893603712e-02f
3.7728376687e-02f
5.0224550068e-02f
4.4570297003e-02f
4.3730895966e-02f
4.8898220062e-02f
3.9951995015e-02f
3.4144412726e-02f
9.0947292745e-02f

2.7572141960e-02f
1.0950426012e-01f
1.0681661218e-01f
7.8151136637e-02f
5.8136064559e-02f
8.3840191364e-02f
6.1905216426e-02f
7.9502537847e-02f
9.0097382665e-02f
8.2511022687e-02f
7.5849249959e-02f

6.4806818962e-02f
8.8794387877e-02f
1.1980085820e-01f
5.4277040064e-02f
5.9430684894e-02f
7.1488454938e-02f
6.6401906312e-02f
7.6400928199e-02f
9.6982680261e-02f
7.2979368269e-02f
9.6873670816e-02f

1.0038803518e-01f
7.6011784375e-02f
1.0690146685e-01f
4.9921169877e-02f
7.3612406850e-02f
6.3060939312e-02f
7.1843564510e-02f
7.0105545223e-02f
9.7282163799e-02f
6.2213540077e-02f
8.0736257136e-02f

1.1764846742e-01f
8.6720772088e-02f
8.9794509113e-02f
5.5518355221e-02f
8.5090495646e-02f
5.8577693999e-02f
8.0152198672e-02f
7.7218644321e-02f
9.4035781920e-02f
6.2729232013e-02f
5.2927505225e-02f

7.3545061052e-02f
4.1674967855e-02f
7.7369011939e-02f
1.0626997799e-01f
7.6232999563e-02f
8.4762319922e-02f
6.5616674721e-02f
7.6617516577e-02f
1.1315532774e-01f
7.8061200678e-02f
6.7423835397e-02f

1.2888546288e-01f
7.3834180832e-02f
5.9448834509e-02f
7.7785313129e-02f
7.3954001069e-02f
7.3200292885e-02f
6.8610660732e-02f
8.1293962896e-02f
1.1647962034e-01f
7.1598038077e-02f
9.7347311676e-02f

1.0550788790e-01f
1.1738254875e-01f
7.1564652026e-02f
6.1773065478e-02f
7.8446097672e-02f
6.6689379513e-02f
7.4283622205e-02f
8.7007276714e-02f
1.0017292947e-01f
6.1614274979e-02f
8.8979527354e-02f

5.3969461471e-02f
1.1707971990e-01f
9.7164817154e-02f
6.8501845002e-02f
8.5335403681e-02f
6.4248047769e-02f
7.5482107699e-02f
9.7466453910e-02f
8.6254857481e-02f
5.4236598313e-02f
5.2700813860e-02f

3.3805582672e-02f
8.2413487136e-02f
9.0433552861e-02f
8.9196287096e-02f
7.4580185115e-02f
1.1938677728e-01f
8.9212000370e-02f
5.7408746332e-02f
1.5412391722e-01f
6.6691070795e-02f
6.5298214555e-02f

6.9729052484e-02f
8.1832021475e-02f
7.7089324594e-02f
8.0944366753e-02f
7.3159672320e-02f
1.1934114993e-01f
6.6442221403e-02f
7.2611682117e-02f
1.6207909584e-01f
4.7201212496e-02f
9.4449795783e-02f

9.1367661953e-02f
8.9285664260e-02f
6.5413534641e-02f
7.8773580492e-02f
8.6987555027e-02f
1.1672365665e-01f
5.1822472364e-02f
9.2485398054e-02f
1.3924449682e-01f
3.9681032300e-02f
8.2501679659e-02f

9.0377435088e-02f
9.6965841949e-02f
7.3764905334e-02f
8.0819264054e-02f
1.0832354426e-01f
1.0829072446e-01f
5.2195400000e-02f
1.2534233928e-01f
1.0470146686e-01f
4.3567605317e-02f
5.3902659565e-02f

10

4.8961296678e-02f
1.0006598383e-01f
7.7145263553e-02f
8.5945509374e-02f
7.6561644673e-02f
8.5633359849e-02f
9.5486573875e-02f
8.7607070804e-02f
8.3965733647e-02f
1.7367357016e-01f
9.1723747551e-02f

1.0521986336e-01f
7.4411183596e-02f
7.2762742639e-02f
8.0621585250e-02f
7.2861753404e-02f
7.7586971223e-02f
1.0435543954e-01f
8.2942113280e-02f
9.1229692101e-02f
1.9138227403e-01f
8.3105213940e-02f

1.3708667457e-01f
7.1618899703e-02f
6.3263364136e-02f
7.9135924578e-02f
8.1293068826e-02f
7.5633987784e-02f
1.0501424223e-01f
8.5371844471e-02f
1.0330295563e-01f
1.8229748309e-01f
6.8250790238e-02f

1.3649751246e-01f
8.0776132643e-02f
7.3825359344e-02f
8.0727092922e-02f
9.1111838818e-02f
8.1931807101e-02f
9.9639542401e-02f
7.9755656421e-02f
1.3499264419e-01f
1.3575275242e-01f
4.4135343283e-02f

11

5.0678752363e-02f
7.5022920966e-02f
1.6140109301e-01f
8.0014474690e-02f
9.6454642713e-02f
9.4336368144e-02f
8.3329349756e-02f
8.0848120153e-02f
1.1861022562e-01f
9.0197488666e-02f
9.1144204140e-02f

1.0295594484e-01f
6.4382776618e-02f
1.3157613575e-01f
8.2100607455e-02f
8.9624367654e-02f
8.5323274136e-02f
7.8489668667e-02f
8.4944054484e-02f
1.2023038417e-01f
8.4633164108e-02f
1.1691223830e-01f

1.2747347355e-01f
9.5980927348e-02f
8.5914716125e-02f
9.0031147003e-02f
9.1973006725e-02f
8.2597263157e-02f
7.5004741549e-02f
8.8886335492e-02f
1.1000689864e-01f
7.7712871134e-02f
9.9759243429e-02f

1.1097738147e-01f
1.4541450143e-01f
6.8473413587e-02f
9.6752375364e-02f
9.5993250608e-02f
8.5424177349e-02f
7.7952772379e-02f
1.0391312093e-01f
9.9737919867e-02f
7.6428145170e-02f
6.1518128961e-02f

7.1107685566e-02f
3.6523252726e-02f
2.7992824093e-02f
5.0081767142e-02f

1.0198251903e-01f
5.0641078502e-02f
3.2850336283e-02f
3.6236539483e-02f

5.5477257818e-02f
4.8425164074e-02f
3.9351645857e-02f
3.1667202711e-02f

2.6764094830e-02f
3.2875560224e-02f
4.3503489345e-02f
3.5004470497e-02f




12

3.6414261907e-02f
4.6211581677e-02f
4.3630409986e-02f
3.7787709385e-02f
6.4439773560e-02f
3.7135388702e-02f
5.4446887225e-02f

3.7266802043e-02f
3.6575816572e-02f
4.4992618263e-02f
4.7971140593e-02f
5.9719312936e-02f
3.2559096813e-02f
9.6700564027e-02f

4.7006540000e-02f
3.4310445189e-02f
4.0209054947e-02f
5.2886690944e-02f
4.6340830624e-02f
2.0773991942e-02f
8.6165823042e-02f

5.2110664546e-02f
3.9176344872e-02f
3.5170663148e-02f
6.0913782567e-02f
4.0867593139e-02f
2.5727422908e-02f
3.8739793003e-02f

13

7.0733830333e-02f
1.0411918908e-01f
3.9719246328e-02f
8.1258825958e-02f
6.0044020414e-02f
7.4311643839e-02f
6.7231416702e-02f
8.0791518092e-02f
7.5381651521e-02f
5.0197795033e-02f
4.1596818715e-02f

9.5370665193e-02f
1.0418128222e-01f
4.3510835618e-02f
5.5699277669e-02f
5.5649843067e-02f
6.2426831573e-02f
7.3580779135e-02f
8.0324009061e-02f
7.9297393560e-02f
4.2525831610e-02f
1.0648939013e-01f

4.1769202799e-02f
5.5299911648e-02f
6.5251894295e-02f
5.0580784678e-02f
6.6323854029e-02f
6.2092084438e-02f
7.7451758087e-02f
7.5925827026e-02f
6.5655201674e-02f
2.8420466930e-02f
1.6417750716e-01f

3.8947705179e-02f
4.2688995600e-02f
8.8830925524e-02f
6.2724605203e-02f
7.5363725424e-02f
6.0429688543e-02f
7.8391827643e-02f
6.9355510175e-02f
5.7774394751e-02f
1.9136168063e-02f
1.7307174206e-01f

14

5.6198593229e-02f
7.1563348174e-02f
6.4346000552e-02f
8.9279972017e-02f
7.8351385891e-02f
7.7518336475e-02f
6.4414262772e-02f
6.9911785424e-02f
9.7193241119e-02f
5.7045780122e-02f
6.0175243765e-02f

1.1380554736e-01f
5.1009245217e-02f
4.8834037036e-02f
1.0571532696e-01f
6.6081300378e-02f
6.6689766943e-02f
6.3479207456e-02f
7.7615454793e-02f
9.5563635230e-02f
5.0486944616e-02f
1.1014249921e-01f

1.3920806348e-01f
5.8051686734e-02f
3.7655897439e-02f
1.0469762981e-01f
6.9504633546e-02f
6.4562387764e-02f
6.4499184489e-02f
8.3714760840e-02f
8.3775185049e-02f
4.2355980724e-02f
1.1538860202e-01f

1.1666043848e-01f
6.8593293428e-02f
5.3460288793e-02f
9.4223447144e-02f
8.0036111176e-02f
6.6546119750e-02f
6.8517610431e-02f
8.9376308024e-02f
7.0126205683e-02f
4.0009293705e-02f
8.3244211972e-02f

15

2.7824740857e-02f
1.0541018099e-01f
4.1546121240e-02f
1.0777246207e-01f
1.0535249859e-01f
7.5271598995e-02f
8.5113592446e-02f
7.9608388245e-02f
1.2238393724e-01f
6.5241351724e-02f
5.6809503585e-02f

6.3298113644e-02f
7.9558864236e-02f
4.2710237205e-02f
1.0401544720e-01f
1.0320958495e-01f
6.2084432691e-02f
9.1620981693e-02f
7.9005375504e-02f
1.2732574344e-01f
4.5343209058e-02f
9.9267236888e-02f

9.9403604865e-02f
5.7742845267e-02f
5.3325593472e-02f
1.0091172904e-01f
9.8641633987e-02f
6.3357584178e-02f
8.7552756071e-02f
8.7157271802e-02f
1.1667739600e-01f
3.1513817608e-02f
9.2696867883e-02f

1.1743813008e-01f
4.8049386591e-02f
8.3362765610e-02f
1.0539283603e-01f
8.9673303068e-02f
7.3057331145e-02f
8.2570925355e-02f
1.0537154227e-01f
9.3778163195e-02f
3.1813796610e-02f
6.2752395868e-02f

2. CbhAm4k

V Q codebook for harmonic spectral vector quantization for 4kbps.

[* SE_Shape3 */
/* dim=2x128 codewords */
index codeword
0 -9.330278e+00f 1.061832e+00f
1 -1.492120e+01f -2.622407e+00f
2 -1.900595e+00f -7.610120e+00f
3 -3.441202e+00f -3.577140e+00f
4 2.710095e+00f -1.017617e+01f
5 2.931478e+00f -6.087423e+00f
6 -4.666350e+00f -1.694503e-01f
7 -5.307190e-01f -1.796010e-01f
8 4.581445e-01f 5.514712e-01f
9 7.915068e-01f -3.515388e+00f
10 9.874204e+00f -1.054440e+01f
11 7.185859e+00f -4.573974e+00f
12 1.883653e-01f -1.623154e+01f
13 -1.950054e+01f -2.563769e+01f
14 -2.781315e+01f -1.208438e+01f
15 -3.783871e+01f -3.179733e+01f
16 -1.357486e+01f -1.628080e+01f
17 -2.513922e+01f 3.266418e+00f
18 -1.631194e+01f -7.922872e+00f

=
©

-1.653433e+01f

3.635027e+00f




20 -6.067080e+00f -1.184124e+01f
21 -6.535157e+00f -2.653723e+01f
22 1.929753e+01f -3.680296e+01f
23 7.749988e+00f -3.761107e+01f
24 9.959105e+00f -1.678411e+01f
25 -4.877574e+00f 5.101901e+00f
26 -6.106386e+01f 7.439591e+01f
27 -3.656976e+01f 2.985260e+01f
28 -5.946972e+01f 1.370801e+02f
29 -2.180651e+01f 1.777025e+02f
30 8.370714e+00f 7.181134e+01f
31 -4.053744e+01f 1.101968e+02f
32 1.282547e+01f 4.682676e+01f
33 1.148900e+01f 2.345230e+01f
34 -1.550038e+01f 2.164598e+01f
35 4.731580e+00f 2.090409e+01f
36 -2.702352e+01f 1.993958e+01f
37 -5.698683e+01f 3.089530e+01f
38 -1.119594e+02f 5.631562e+01f
39 -8.300320e+01f 3.276011e+01f
40 -9.705156e+01f 8.933459e+01f
41 -7.938153e+01f 2.220908e+02f
42 -2.366370e+01f 4.197907e+02f
43 -6.310874e+01f 4.001344e+02f
44 -6.204693e+01f 2.778516e+02f
45 -3.907400e+01f 2.183506e+02f
46 8.714683e+01f 1.656750e+02f
47 2.370267e+01f 1.425619e+02f
48 -3.834114e+00f 1.251659e+02f
49 -1.895855e+01f 9.247249e+01f
50 -3.303055e+00f 4.702967e+01f
51 -1.113869e+01f 6.266771e+01f
52 2.144364e+00f 3.224986e+01f
53 -6.454165e+00f 2.528232e+01f
54 4.275454e+00f 1.313530e+01f
55 -8.864230e+00f 1.484505e+01f
56 -1.040869e+01f 4.023464e+01f
57 -2.168141e+01f 5.589467e+01f
58 -2.392366e+01f 3.691694e+01f
59 -4.436973e+01f 5.498315e+01f
60 -1.449710e+01f 3.019523e+01f
61 -1.010045e+01f 7.361667e+00f
62 -6.747651e+00f -4.614012e+01f
63 -8.345326e+00f -5.205293e+00f
64 -3.626784e+01f -6.445258e+01f
65 -7.917755e+01f -6.871539e+01f
66 -1.693471e+02f -1.707075e+01f
67 -1.773848e+02f -1.270122e+02f
68 -9.773572e+01f -1.461007e+01f
69 -7.357993e+01f 3.526001e+00f
70 -4.965025e+01f 1.262963e+01f
71 -5.648425e+01f -1.376295e+01f
72 -3.824075e+01f -3.148426e+00f
73 -3.403748e+01f 9.539351e+00f
74 -4.027715e+00f 1.035430e+01f
75 -1.708537e+01f 1.185532e+01f
76 -2.007979e+00f 1.718235e+01f
77 1.935987e-01f 8.960434e+00f
78 8.661563e+00f 2.804276e+00f
79 -4.136063e-01f 4.116927e+00f
80 2.219103e+01f 9.406723e+00f
81 2.907092e+01f 4.419312e+00f
82 5.144141e+01f -2.646189e+01f
83 4.198582e+01f -1.215980e+01f
84 6.010605e+01f -1.494482e+01f
85 7.151018e+01f -2.900623e+01f
86 9.791963e+01f 1.244136e+01f
87 9.330734e+01f -1.662056e+01f
88 6.341529e+01f 2.788360e+00f

89

4.337169e+01f

1.653579e+00f




codeword

-5.029283e+01f

-1.846552e+01f

-1.981857e+01f

-1.460481e+01f

-2.561983e+01f

1.041228e+00f

-2.661671e+00f

1.236647e+00f

4.306259e+00f

8.641845e+00f

3.618788e+01f

6.056512e+01f

-3.337528e+01f

2.952796e+00f

1.189933e+01f

-1.562475e+01f

-7.240145e-01f

1.400420e+01f

-4.687170e+01f

6.165537e+01f

-4.392911e+00f

1.185895e+00f

-1.219139e+01f

8.082780e+00f

6.952997e+01f

5.520950e+01f

8.461655e+01f

2.602136e+01f

9.149106e+00f

3.813422e+01f

1.511094e+01f

4.045953e+00f

-3.983972e+01f

9.655096e+01f

6.841217e-01f

2.531219e+01f

-2.730755e+01f

1.383179e+00f

-2.132626e+01f

-8.217557e+00f

-3.673656e+01f

2.942174e+00f

1.077449e+01f

1.319319e+01f

-6.709693e+01f

1.409284e+01f

2.251706e+01f

-3.195248e+01f

90 1.300677e+01f -4.108841e+00f
91 2.147639e+01f -1.962553e+00f
92 1.816353e+01f -8.455014e+00f
93 1.942810e+01f -1.930163e+01f
94 -1.476922e+00f -6.915480e+01f
95 4.642614e+00f -2.533368e+01f
96 2.267755e+01f -1.021017e+02f
97 -5.465425e+01f -2.118657e+02f
98 4.114766e+01f -5.645194e+01f
99 7.544187e+01f -1.406515e+02f
100 2.998307e+01f -2.806185e+01f
101 2.797319e+01f -1.376450e+01f
102 5.208605e+01f 1.533336e+01f
103 3.514661e+01f 1.650218e+01f
104 7.573270e+01f 3.889431e+01f
105 5.697143e+01f 4.354917e+01f
106 2.351386e+01f 2.414765e+01f
107 3.836670e+01f 3.775769e+01f
108 9.905634e+00f 7.630831e+00f
109 4.381948e+00f 8.813215e-01f
110 4.059433e+00f 5.612900e+00f
111 1.909887e+00f 2.500592e+00f
112 1.439434e+01f 1.336010e+01f
113 2.194865e+01f 3.560208e+01f
114 7.621645e+01f 8.225101e+01f
115 3.429607e+01f 6.667796e+01f
116 1.397948e+02f 9.610065e+01f
117 1.557423e+02f -3.970766e+00f
118 1.191250e+02f -4.364631e+01f
119 1.901227e+02f -5.155558e+01f
120 7.658812e+01f -5.967710e+01f
121 3.363451e+01f -5.372894e+00f
122 9.363360e+00f -5.223809e-01f
123 1.601680e+01f 3.522246e+00f
124 4.217764e+00f -2.024498e+00f
125 1.655762e+00f -6.364616e-01f
126 -2.120250e+00f 1.710167e+00f
127 -8.462719e-01f -1.689207e+00f
[* SE_Shaped */
/* dim=4x1024 codewords */
index
0 -1.364384e+02f -5.245039e+01f
1 -1.445289e+01f -3.624968e+01f
2 -1.299906e+01f -1.671952e+01f
3 -2.478106e+00f -6.855657e-01f
4 -1.596030e+01f -2.411508e+01f
5 2.379335e+00f 2.301139e+01f
6 -9.528793e+00f -3.647632e-02f
7 -1.512855e+01f -6.847051e+00f
8 -3.023451e+01f -4.650233e+00f
9 4.839326e+01f 1.415856e+01f
10 1.119807e+01f 1.252406e+01f
11 3.159623e+00f 8.051858e+00f
12 7.653646e+01f -3.183190e+01f
13 5.641226e+01f 1.061417e+01f
14 4.420422e+00f -4.395473e+00f
15 1.106854e+01f 5.233653e+00f
16 -2.415439e+02f -7.630371e+00f
17 -8.070139e+01f -4.810519e-01f
18 -1.147429e+02f 2.331063e+01f
19 -1.252475e+01f 7.038949e+00f
20 -8.331569e+01f -6.820316e-01f
21 -8.723468e+00f 7.811459e+00f
22 -5.799712e+01f 1.743526e+01f
23 -9.693032e+01f 7.158996e+00f
24 -7.693613e+01f -6.474833e+00f

-2.913046e+01f

2.165680e+01f




25

7.577949e+00f

-2.688006e+00f

-1.251871e+01f

-6.103900e-01f

26

-1.663193e+01f

4.009673e+00f

1.638231e+00f

-1.556418e+00f

27

2.813078e+00f

6.526221e+00f

1.383008e+00f

1.543341e+01f

28

4.058404e+00f

-1.344226e+01f

1.266024e+01f

1.826480e+01f

29

6.848901e+00f

-2.997821e+00f

1.220647e+01f

4.058192e+00f

30

-9.275431e+00f

1.124766e+00f

-5.466308e+00f

3.648460e+00f

31

-1.704063e+01f

5.319377e+00f

1.104139e+01f

3.435214e+00f

32

-5.258579e+01f

4.318124e+01f

-2.113438e+01f

-2.529253e+01f

33

-1.516301e+00f

6.995528e-01f

1.016399e+00f

-7.206601e+00f

34

2.677489e-01f

1.384137e+01f

-1.539023e+02f

2.286378e+01f

35

3.558169e-02f

1.111842e+01f

-3.277153e+01f

4.942796e+00f

36

-6.726787e+00f

-4.899942e+00f

-3.928260e+00f

-2.684797e+01f

37

-2.259289e+01f

-9.837343e+00f

2.329112e+01f

-5.143919e+01f

38

1.041503e+00f

3.104128e+01f

-2.995096e+01f

3.311337e+00f

39

8.188571e-01f

-1.874124e+00f

2.969519e+01f

8.541806e+00f

40

-8.432916e+00f

3.625626e+00f

-2.273713e+00f

7.080631e+00f

41

-1.647968e+00f

-1.689554e+01f

9.840540e+00f

-8.863089e+00f

42

5.104390e+01f

3.928497e+01f

-1.093151e+01f

2.765937e+00f

43

7.543349e+00f

6.280970e+00f

-3.152267e+00f

5.181215e+00f

44

2.210004e+01f

1.919289e+01f

1.593593e+01f

6.876768e+01f

45

2.528874e+01f

1.624230e+01f

6.702363e+01f

4.260561e+01f

46

-1.191514e+01f

6.263915e+00f

-1.528244e+01f

-5.174061e+01f

47

3.631498e+00f

1.120965e+01f

1.202130e+01f

1.424202e+01f

48

-1.810129e+02f

1.026435e+02f

-3.063002e+01f

2.053101e+00f

49

-5.536498e+01f

2.238407e+01f

-1.888661e+01f

-3.248638e+01f

50

-3.955809e+01f

2.794468e+01f

-1.888197e+01f

-3.696971e+00f

51

-2.484796e+01f

5.076927e+01f

1.887568e+01f

-1.483922e+01f

52

-3.814856e+01f

3.748082e+01f

-2.964822e+01f

-9.238855e+00f

53

-8.180192e-01f

1.602494e+01f

1.914709e+01f

-6.949176e+00f

54

1.101730e+01f

1.091229e+01f

2.343170e+01f

-1.471074e+01f

55

-4.407196e+00f

5.090756e+01f

1.706512e+02f

-2.900731e+01f

56

-5.394787e+01f

2.721749e+01f

9.624456e+00f

-1.927935e+01f

57

-1.884629e+01f

-1.492471e+01f

-3.104690e+01f

-2.292073e+01f

58

1.302283e+00f

1.112015e+01f

-1.663091e+00f

2.115508e+00f

59

2.489330e+00f

2.539989e+01f

-6.583021e+00f

8.081338e+01f

60

2.511405e-01f

4.815754e+00f

1.869065e-01f

5.738816e+00f

61

4.690960e+00f

1.061526e+01f

7.124635e+00f

-9.537401e+00f

62

-4.940240e+00f

4.921678e+00f

2.173046e+01f

4.852204e+00f

63

-7.682037e+00f

1.437732e+01f

4.045655e+01f

5.271817e+01f

64

-5.582238e+01f

3.809919e+00f

1.701020e+01f

-3.842353e+01f

65

4.335150e-01f

7.173625e-01f

5.716141e+00f

-1.483467e+00f

66

-1.887343e+01f

1.375183e+00f

-2.224252e+01f

1.485839e+01f

67

4.440818e+00f

3.797212e+00f

-6.636334e+00f

-3.661210e+00f

68

1.161608e+00f

2.516729e+01f

-6.612689e+00f

3.902880e+01f

69

5.355930e+00f

-5.289291e+00f

4.502131e+01f

-2.627135e+01f

70

-7.977249e+01f

-8.232895e+00f

-1.162735e+02f

3.295274e+01f

71

-1.441911e+01f

1.024908e+01f

-1.576822e+01f

1.072019e+01f

72

1.712986e+01f

4.179140e+01f

-5.814886e+00f

4.088091e+01f

73

-2.911865e+00f

-1.509857e+01f

-1.424130e+01f

-1.891752e+01f

74

3.493282e+00f

5.736425e+00f

2.427680e+00f

8.170983e-01f

75

-2.174843e+00f

-2.318189e+00f

-1.540144e+01f

6.063041e+00f

76

6.041290e+01f

6.993306e+01f

-3.003879e+01f

1.685289e+02f

77

6.605937e+00f

-1.792933e+01f

5.167519e+01f

8.996784e+00f

78

8.896298e+00f

5.102569e+00f

-2.127043e+01f

5.257586e+01f

79

1.238322e+01f

-7.333014e+00f

2.483858e+01f

1.446348e+00f

80

-7.349715e+01f

-2.143580e+01f

-1.509891e+01f

5.480368e+01f

81

-2.055109e+00f

-6.509520e-01f

-1.644456e+01f

-1.147320e+01f

82

-3.475819e+01f

2.349188e+01f

-6.625946e+01f

1.429955e+00f

83

-1.197055e+00f

1.922565e+00f

-8.884270e+00f

-2.468740e+00f

84

-6.344799e+01f

2.527560e+01f

-5.604682e+01f

-3.014129e+01f

85

-7.675814e+00f

-2.276068e+01f

1.039212e+01f

-7.174798e+00f

86

-8.910252e+01f

1.345742e+02f

-1.572299e+02f

3.291177e+01f

87

-2.604298e+01f

3.734848e+01f

-4.586042e+01f

3.797831e+00f

88

4.485603e+00f

-1.853267e+01f

-4.241403e+00f

1.104383e+01f

89

-6.504644e+00f

-4.541655e+01f

-3.721288e+01f

-2.076201e+01f

90

-3.380043e+00f

7.383989e+00f

-4.793192e+00f

-1.331655e+00f

91

3.027233e+00f

-2.887969e+00f

-5.145234e+00f

-2.647340e+00f

92

-1.985596e+00f

-3.623952e+01f

2.455942e+00f

6.063980e+01f

93

-7.175469e+00f

9.048038e+00f

1.783442e+01f

-1.844755e+01f

94

-2.123359e+01f

3.778030e+01f

-4.079358e+01f

3.962847e+01f




95

5.302966e-02f

1.130616e+00f

1.285206e+01f

1.289455e+01f

96

-6.031443e+00f

1.062359e+01f

-2.598964e+00f

-1.179437e+01f

97

-4.690765e+01f

-3.282092e+00f

3.942076e+01f

-1.992904e+01f

98

-1.633853e+01f

1.430039e+01f

-4.476931e+01f

6.340025e+00f

99

-5.362904e+00f

-9.219887e-01f

3.769846e+00f

-1.075939e+00f

100

-7.666621e+01f

2.776053e+01f

4.013647e+01f

-5.836412e+01f

101

-6.604718e+01f

-1.045560e+01f

1.874482e+02f

-9.877850e+01f

102

-1.820392e+01f

7.968429e-02f

-2.106621e+01f

-7.976777e+00f

103

-4.791987e+01f

-1.975986e+01f

2.743540e+01f

-3.477007e+01f

104

-1.343250e+01f

-1.735530e+01f

2.851516e+00f

-1.793200e+01f

105

2.300427e+00f

-1.049200e+02f

2.025416e+01f

-7.292495e+01f

106

1.123309e+01f

9.307873e-01f

9.826490e+00f

-2.068632e+00f

107

1.426521e+00f

-2.604758e+01f

-2.016302e+00f

-1.185248e+01f

108

3.566378e+01f

5.230002e+00f

1.590986e+01f

5.840561e+00f

109

1.108218e+02f

-8.324540e+01f

9.517146e+01f

-1.112273e+02f

110

1.020885e+00f

-3.804494e+00f

3.306611e+00f

-5.192638e+00f

111

2.075151e+01f

-4.624358e+01f

3.415155e+01f

1.637074e+00f

112

-6.573619e+01f

-7.319780e+00f

-4.839073e+01f

-3.879312e+01f

113

-2.660107e+01f

5.437686e+00f

-1.091847e+02f

-4.340979e+01f

114

-6.588006e+00f

3.632881e+00f

-1.447060e+01f

2.822483e+00f

115

9.133369e+00f

-3.843127e+00f

-2.748470e+00f

-1.813885e+01f

116

-1.630414e+01f

9.061513e+00f

1.494428e+00f

2.949062e+01f

117

-1.346091e+01f

-3.059415e+01f

4.014598e+01f

-7.611642e+01f

118

-3.284071e+01f

6.700513e-01f

-7.987959e+01f

4.425238e+01f

119

-7.951221e-01f

3.695445e+00f

4.022542e+01f

2.107323e+01f

120

-2.743797e+01f

-2.264292e+01f

-5.985368e+01f

-4.651924e+01f

121

3.379884e+01f

3.971936e+00f

-1.562857e+02f

-6.777834e+01f

122

-2.706210e+00f

-1.185812e+00f

-6.892154e+00f

-5.375547e+00f

123

2.990784e+01f

2.851436e+00f

-5.598698e+00f

-4.791245e+01f

124

3.804678e+00f

-6.670058e+00f

-7.543237e+00f

7.871152e+00f

125

3.068575e+00f

-4.805424e+01f

2.243452e+01f

-2.454581e+01f

126

2.673559e+00f

8.312793e-01f

-5.612770e-01f

1.928470e+01f

127

-1.018784e-01f

-1.734256e+01f

8.015221e+01f

4.912214e+01f

128

-7.029315e+01f

-3.396966e+00f

-9.215202e+00f

-1.757423e+00f

129

-5.111988e+00f

3.115451e+00f

2.493005e-01f

1.722551e+00f

130

6.221227e+00f

1.361065e+01f

-7.017313e+01f

1.080508e+01f

131

3.967444e-01f

1.946329e+00f

-3.983733e+00f

2.962061e+00f

132

4.981498e+00f

1.207967e+01f

-1.111744e+01f

-5.853736e+00f

133

9.254358e-02f

4.333448e+00f

1.001746e+01f

-8.329934e+00f

134

-2.473052e+01f

2.337822e+00f

-6.680203e-01f

4.417503e+01f

135

-8.905037e+00f

-4.899843e+00f

1.554351e+00f

-4.582358e-01f

136

-2.373562e+00f

-5.077421e+00f

6.082286e+00f

-1.197413e+01f

137

-1.124587e+01f

-9.164964e+00f

-1.421781e+01f

1.095421e+01f

138

6.229926e+01f

2.746668e+01f

2.874645e+00f

-3.131371e+01f

139

1.453926e+01f

1.169905e+01f

-6.108858e+00f

3.269911e+01f

140

2.071638e+01f

1.253891e+01f

5.166270e+00f

2.076083e+01f

141

5.729747e+01f

-1.734672e+01f

-1.642786e+01f

-6.970825e+00f

142

8.925461e+00f

6.834633e+00f

-8.100564e+00f

-2.623063e+01f

143

1.055552e+01f

4.434007e+00f

-1.143398e+00f

-1.100516e+01f

144

-1.250868e+02f

4.272156e+01f

-1.881339e+01f

1.232183e+01f

145

-2.228594e+01f

4.071894e+01f

9.753891e+00f

-8.282732e+00f

146

-3.278488e+01f

-1.447801e+01f

-8.555849e+00f

3.017109e+01f

147

3.988797e-01f

5.820558e+00f

-9.059520e+00f

1.800231e-01f

148

-4.913155e+01f

8.712673e+00f

-4.711021e+01f

4.488874e+01f

149

-1.049373e+00f

3.121366e+01f

7.601249e+01f

-2.527371e+01f

150

-1.888543e+02f

-6.553314e+00f

-2.751895e+01f

7.131720e+01f

151

-5.291015e+01f

7.235156e-01f

-4.696699e+01f

2.729982e+01f

152

-1.752879e+01f

7.456645e+00f

-3.887018e+00f

1.220160e+01f

153

-5.084573e+01f

-4.632529e+01f

-6.089034e+01f

-3.183292e+01f

154

9.781092e+00f

8.025480e+00f

1.510336e+00f

-4.972064e+00f

155

-1.018678e+01f

-4.683022e+00f

-6.294638e+00f

-3.824615e+00f

156

-3.112019e+00f

7.266704e-01f

-5.110612e+00f

8.982461e+00f

157

4.078359e+00f

2.427756e+01f

7.437158e+00f

-3.409283e+01f

158

-5.107452e+01f

-4.662268e-01f

-5.428381e+00f

-1.750780e+00f

159

3.076901e-01f

-2.362309e+00f

-6.159365e+00f

5.071189e+00f

160

-2.165909e+01f

1.132642e+02f

-4.600035e+01f

-6.259497e+00f

161

-2.934526e+01f

1.479210e+01f

-4.959803e+00f

-1.142350e+01f

162

5.331546e+01f

1.310906e+02f

-1.732934e+02f

4.101749e+01f

163

-1.000669e+01f

2.899943e+01f

-6.179684e+01f

-1.546127e+01f

164

3.981433e+01f

4.304431e+01f

3.809388e+00f

-6.635926e+01f




165

1.299529e+01f

5.647130e+00f

6.504213e+00f

-1.683990e+01f

166

1.177363e+01f

-8.083778e+00f

-8.775627e+01f

-1.191059e+01f

167

-3.444707e+00f

-7.519234e+00f

-1.113360e+01f

3.028802e+00f

168

2.104631e+01f

5.629979e+01f

-4.830819e+00f

1.988586e+01f

169

-1.442214e+01f

4.659875e+00f

-5.054874e+01f

8.280144e+00f

170

1.488777e+02f

1.897744e+02f

1.099179e+01f

-3.835738e+01f

171

6.497350e+01f

2.055889e+01f

-5.038729e+01f

-4.478764e+00f

172

8.368832e+00f

7.273671e+00f

1.012722e+01f

-5.151683e+01f

173

2.862624e+01f

3.519567e+00f

-3.759276e-01f

-1.977781e+01f

174

4.866736e+01f

5.684104e+01f

-1.359630e+01f

-1.470820e+02f

175

1.611762e+00f

1.534478e+00f

-3.790378e+00f

-4.604877e+01f

176

-1.703138e+02f

2.100686e+02f

2.387944e+01f

-3.577670e+01f

177

-1.226857e+02f

9.784676e+01f

-3.382297e+01f

-6.534503e+01f

178

-5.407039e+00f

4.451594e+01f

-2.765289e+01f

-7.728964e+01f

179

-2.508013e+01f

2.465974e+01f

-5.400587e+00f

-1.971823e+01f

180

-5.671938e+01f

5.354270e+01f

7.699358e+00f

-1.833650e+01f

181

-3.416914e+01f

7.245964e+00f

-2.100003e+01f

3.567788e+00f

182

-4.084135e+01f

8.593622e-01f

-2.095057e+01f

1.275056e+01f

183

-1.631933e+01f

2.516509e+01f

2.364433e+01f

2.276656e+00f

184

-2.225595e+01f

8.088742e+01f

-3.504063e+01f

5.657921e-01f

185

-8.914178e+01f

2.153607e+01f

-1.429584e+02f

-8.033673e+01f

186

4.566643e+01f

5.556253e+01f

2.821412e+01f

-3.871313e+01f

187

-6.890999e+00f

9.559111e+00f

-6.557432e+01f

-1.110234e+01f

188

-6.875913e+00f

4.019174e+00f

-6.069849e+00f

-1.143891e+01f

189

-2.436351e+01f

2.432122e+01f

1.045277e+01f

-8.411496e+01f

190

-9.498792e-01f

-4.213404e+00f

-1.404884e+01f

-3.196807e+01f

191

9.203326e-01f

1.152253e+01f

5.661743e+00f

-8.115625e-01f

192

-1.823661e+02f

-1.243622e+00f

7.826379e+01f

3.376929e+01f

193

-5.051270e+01f

1.523163e+01f

1.812113e+01f

-3.296370e+01f

194

-5.827927e+01f

1.805878e+01f

-5.517637e+00f

1.378874e+01f

195

2.929571e+01f

-4.126551e+01f

-3.114973e+01f

3.915338e+00f

196

-5.823452e+01f

6.536344e+00f

-1.257728e+01f

3.202623e+01f

197

8.875800e+00f

-1.542554e+01f

1.245588e+01f

-7.185780e-01f

198

-6.673718e+01f

1.363886e+02f

-8.770198e+01f

4.210150e+01f

199

-1.731568e+01f

3.459954e+01f

-1.178726e+01f

1.773182e+01f

200

-7.558144e+01f

-2.149077e+01f

2.170759e+01f

-1.694419e+01f

201

-2.228052e+01f

-8.436509e+00f

-3.878604e+01f

3.249622e+00f

202

-3.313989e+00f

3.706884e+00f

-4.626763e+00f

1.054091e+00f

203

2.307668e+01f

2.106004e+00f

-5.879541e+01f

5.416113e+01f

204

2.513297e+01f

2.423261e+01f

6.439422e+00f

3.246154e+01f

205

1.712485e+01f

5.334249e+01f

4.648046e+01f

-2.719465e+01f

206

2.321403e+00f

2.756384e+01f

-4.143797e+01f

3.302007e+01f

207

-3.027530e+00f

5.355422e+00f

-1.842946e+01f

-3.311219e+00f

208

-3.091694e+01f

-1.115365e+01f

6.871840e+00f

1.773173e+01f

209

-2.222453e+01f

-3.428719e+01f

9.459258e-01f

-5.984766e+01f

210

-4.692722e+01f

5.979692e+01f

-6.974178e+01f

7.171124e+01f

211

1.119312e-01f

9.897666e-01f

-3.442615e+01f

-3.163636e-01f

212

-6.347123e+01f

4.582921e+01f

4.269857e+00f

6.134549e+01f

213

-3.669745e+01f

-7.546339e+01f

8.495920e+01f

1.210883e+01f

214

-1.754275e+02f

1.064665e+02f

-1.015302e+02f

2.097872e+02f

215

-1.350057e+02f

4.454966e+00f

-6.787295e+01f

3.018392e+01f

216

7.846435e+00f

1.572743e+01f

-2.464054e+01f

-3.582338e+01f

217

1.277370e+01f

-6.232156e+01f

-5.415674e+01f

-8.968465e+01f

218

-7.500269e+00f

1.117709e+01f

-8.346478e+00f

1.032481e+01f

219

2.850878e+01f

1.674574e+01f

-3.200722e+01f

2.839867e+00f

220

-8.896938e+00f

3.361208e+01f

6.939054e+00f

-1.233075e+01f

221

5.326577e+00f

6.082571e+01f

9.778513e+01f

-9.985917e+01f

222

-3.030131e+01f

6.312125e+01f

-3.338861e+01f

8.317265e+01f

223

-7.933629e+00f

-1.227354e+01f

4.051698e+01f

6.396040e+00f

224

-5.448136e+01f

1.197895e+01f

9.322082e-01f

-1.236984e+01f

225

-3.810226e+01f

2.165925e+01f

-3.028893e+01f

-5.339388e+01f

226

-1.168318e+01f

4.340295e+01f

-4.231737e+01f

2.956805e+01f

227

5.085625e+00f

4.497290e-01f

3.451980e+00f

-1.675972e+01f

228

4.420306e+00f

-1.301856e+01f

-9.836760e+00f

-2.033964e+01f

229

2.996057e+01f

5.087288e+01f

6.068042e+01f

-6.699461e+01f

230

-1.941310e+01f

1.881030e+01f

-2.514719e+01f

1.290587e+01f

231

-1.310282e+01f

9.216829e+00f

7.067560e+00f

-1.031713e+01f

232

-1.642498e+01f

1.504787e+01f

-3.923534e+01f

-5.632610e+01f

233

-8.609097e+01f

-1.900084e+01f

-1.327302e+02f

-5.077298e+01f

234

2.634005e+01f

6.159839e+01f

3.454085e+01f

6.128467e+00f




235

4.707952e+00f

-2.253467e+01f

-4.193263e+01f

-7.752820e+00f

236

2.050854e+01f

1.228599e+01f

7.663282e+00f

-2.301759e+01f

237

4.805712e+01f

4.623794e+00f

4.227706e+01f

-1.016092e+01f

238

-1.365608e+00f

1.453584e+01f

7.642492e+00f

-2.366271e+01f

239

3.096721e+00f

-8.564740e+00f

5.784921e+00f

7.943358e-01f

240

-8.218154e+01f

6.208510e+01f

-4.504518e+01f

-3.137702e+01f

241

-7.214978e+01f

3.619879e+01f

-1.027165e+02f

-2.151495e+02f

242

-8.633247e+00f

6.583620e+00f

-2.287796e+01f

2.528210e+01f

243

1.273039e+01f

3.011594e+01f

-7.804057e+01f

-2.763880e+01f

244

-1.665050e+01f

1.605340e+01f

-1.077351e+01f

2.452008e+01f

245

-1.903834e+01f

3.371863e+01f

6.645950e+01f

-7.711543e+01f

246

-1.363200e+02f

4.763965e+01f

2.690875e+01f

5.228906e+01f

247

-2.546481e+01f

1.141561e+01f

-1.223216e+01f

1.854151e+01f

248

4.866745e+01f

-1.050607e+01f

-1.425744e+02f

-1.273686e+02f

249

-8.395813e+00f

-1.698979e+02f

-2.407271e+02f

-2.015320e+02f

250

-3.837341e+00f

-1.716437e+01f

-4.656874e+01f

-6.054681e+01f

251

9.825644e+01f

-5.582764e+00f

-1.339953e+02f

-8.366324e+01f

252

1.980105e+01f

-1.704742e+00f

-1.793546e+01f

-3.977437e+01f

253

-2.764871e-02f

-1.366155e+01f

-8.006773e+01f

-1.266143e+02f

254

-2.996475e+01f

1.001527e+01f

4.287861e+00f

1.239964e+01f

255

2.666461e+01f

-2.968126e+01f

3.441442e+01f

-3.020520e+00f

256

-4.233699e+01f

-1.484702e+01f

4.059062e-02f

-1.633027e+01f

257

-1.111410e+01f

-9.731126e-01f

9.527723e+00f

-5.516987e+00f

258

4.515641e-01f

-5.674265e+00f

-1.094341e+00f

4.350498e+00f

259

2.104685e+00f

-3.616603e+00f

3.736672e+00f

1.159341e+01f

260

-8.995392e+00f

-2.120466e+01f

-2.188073e+01f

-1.192191e+01f

261

-2.355909e+00f

-1.107746e+00f

7.939836e+01f

-7.251102e+00f

262

-4.932747e-02f

-2.962788e-01f

1.727751e+00f

-1.541557e+00f

263

2.943852e+00f

-2.330070e+00f

7.634018e+00f

-2.765083e+00f

264

3.637004e+00f

-5.431600e+00f

6.324958e-01f

-9.760778e-01f

265

1.394120e+01f

-1.461755e+01f

2.673202e+01f

4.860985e+00f

266

2.040424e+01f

-3.099823e+00f

2.925377e+00f

1.543499e+01f

267

1.884806e+01f

-2.715036e-01f

-2.391444e+01f

3.604598e+01f

268

5.081792e+00f

-3.447244e+01f

3.655263e+01f

-9.087006e+00f

269

5.381700e+01f

-4.665833e+01f

1.370708e+02f

8.807584e+01f

270

8.118089e-01f

-7.748569e+00f

7.426198e+00f

-4.496917e+01f

271

5.169230e+01f

1.629703e+01f

1.916335e+01f

1.060153e+01f

272

-1.406776e+02f

-2.270749e+01f

3.397583e+00f

3.485284e+01f

273

-2.200432e+01f

-5.236344e+00f

-1.773632e+01f

7.316194e+00f

274

-2.466597e+01f

-2.022205e+00f

1.275651e-01f

-3.437297e+00f

275

-1.292198e+00f

5.853935e-01f

-1.525512e-02f

4.286126e+00f

276

-2.049102e+01f

4.227305e+00f

-9.154531e+00f

6.982212e+00f

277

-1.325410e+01f

-1.821595e+00f

5.288197e+01f

9.430734e+00f

278

-1.187919e+01f

6.400764e+00f

-6.699371e+00f

6.088468e-01f

279

-3.319604e+01f

1.299779e+01f

1.823846e+01f

1.888519e+01f

280

-1.640248e+01f

-3.403337e+00f

7.819552e+00f

8.250827e+00f

281

5.181305e-01f

-2.207756e+00f

5.031233e+00f

3.844315e+00f

282

-2.061355e-01f

1.609183e-01f

-5.825494e-01f

-2.495552e-01f

283

-3.001649e+00f

7.474183e+00f

4.865119e+00f

2.963460e+00f

284

6.400288e+00f

-2.124607e+01f

2.727135e-02f

5.301356e+01f

285

4.605424e+00f

4.347178e+00f

2.799114e+01f

-1.365209e+01f

286

7.999937e+00f

-6.428239e+00f

-8.075500e-02f

8.420396e+00f

287

1.138389e+00f

1.163593e+00f

9.876581e-01f

1.113594e+00f

288

5.591957e+00f

3.754222e+00f

-1.195820e+01f

-1.615310e+01f

289

-3.113197e+00f

-1.115794e+00f

3.156817e+01f

-3.188639e+01f

290

2.832300e+00f

5.729441e+00f

-5.245057e+01f

1.641788e+01f

291

-1.688206e+00f

1.411052e+00f

-1.129727e+00f

-7.011593e-01f

292

3.273468e+01f

-2.995054e+01f

-4.554807e+01f

-1.071842e+02f

293

-4.351562e+00f

5.844672e+01f

1.236382e+02f

-1.432800e+02f

294

-3.223483e+01f

1.172027e+00f

-5.028826e+00f

-4.088419e+01f

295

-7.117505e+00f

1.537117e+01f

1.508588e+01f

-4.666476e+01f

296

1.327628e+01f

-1.443850e+01f

2.731545e-01f

2.223950e+00f

297

9.589542e+01f

-6.422327e+01f

2.061943e+01f

-4.823240e+00f

298

-4.484424e+01f

-2.695908e+01f

-3.454128e+01f

-5.427109e+01f

299

1.061797e+01f

-8.258651e+00f

1.037549e+01f

-5.256356e+00f

300

2.594402e+01f

1.250810e+01f

5.222567e+01f

-2.394504e+01f

301

9.371501e+01f

1.059311e+00f

2.431561e+02f

-5.692429e+01f

302

-7.950269e+01f

-8.142823e+00f

1.068885e+01f

-1.562585e+02f

303

1.247188e+01f

-2.938435e+01f

5.110986e+01f

-3.395209e+01f

304

-6.051830e+01f

3.939079e+01f

9.411986e-01f

-1.887713e+01f




305

1.062171e+01f

-9.523574e+00f

3.908717e+00f

-1.624663e+01f

306

-2.193580e+00f

5.836875e+00f

2.070272e+00f

-4.974146e+00f

307

-3.228108e-01f

3.910665e+00f

-5.038945e-01f

-1.580646e+00f

308

-2.383173e+01f

-2.453479e+01f

3.611456e+01f

-6.541574e+00f

309

1.693035e+00f

-6.557175e+01f

4.143530e+00f

-1.048087e+02f

310

-1.036818e+00f

-2.239783e+00f

1.592637e+00f

-8.338949e-01f

311

-2.952086e+01f

9.114791e+00f

2.859642e+01f

-7.822580e+00f

312

3.074123e+00f

1.918763e+01f

-7.135770e+00f

3.524028e-01f

313

1.666495e+01f

1.997736e+00f

6.387029e+00f

2.860560e+00f

314

5.002252e-01f

-1.036329e+01f

-4.509731e+00f

-2.495539e+00f

315

-5.070354e+00f

2.398696e+00f

4.284402e+00f

1.008904e+01f

316

1.690337e+00f

-1.020579e+00f

1.703887e+01f

-1.054835e+01f

317

1.654246e+01f

-2.521169e+00f

5.420544e+01f

-5.150176e+01f

318

-2.119298e+01f

-2.158412e+01f

8.099245e-01f

-2.879742e+01f

319

-1.384991e+01f

-2.766740e+01f

2.373925e+01f

-7.315295e+00f

320

-1.336582e+02f

-8.226297e+01f

1.325215e+01f

-5.058432e+01f

321

-1.999098e+01f

-4.021140e+01f

3.671985e+01f

-1.005309e+01f

322

-9.526601e+00f

-5.382011e+01f

8.892178e+00f

-2.549077e+01f

323

3.898500e-01f

-2.825384e+00f

-1.506877e+00f

-5.686819e+00f

324

-2.142993e+01f

-1.817011e-01f

1.925709e+01f

-5.506707e+01f

325

-1.929650e+01f

-2.124934e+01f

1.807067e+02f

-9.147254e+01f

326

-2.556558e+00f

-5.206636e+00f

-2.516588e+01f

1.024313e+01f

327

3.912559e+00f

-2.519847e+01f

2.930760e+01f

-5.537000e+01f

328

-1.605634e+01f

-5.149089e+01f

-1.281055e+01f

-2.957010e+00f

329

5.703425e+01f

-3.726262e+01f

4.378047e+01f

-4.614997e+01f

330

-3.087193e+00f

-6.292802e+00f

1.544594e+00f

2.510291e+00f

331

1.985336e+01f

-3.563247e+00f

2.263825e+01f

-1.059652e+01f

332

-1.572959e+00f

1.488619e+01f

7.517023e+01f

4.656979e+00f

333

4.933411e+01f

-3.549252e+01f

2.676606e+02f

-3.943716e+01f

334

3.123707e+01f

1.730937e+01f

1.375933e+01f

5.334971e+00f

335

8.288226e+01f

2.817309e+01f

9.561280e+01f

-3.428425e+01f

336

-5.234233e+01f

-4.243114e+01f

-1.493310e+00f

2.116121e+01f

337

-8.883437e-01f

-2.338993e+01f

2.661225e+01f

7.872527e+00f

338

3.917457e+01f

8.673862e+00f

-1.567403e+01f

1.966639e+01f

339

8.394983e+00f

-4.367273e-01f

1.298718e+00f

2.332638e+00f

340

1.015396e+01f

-2.636494e+01f

1.688221e+01f

8.170255e+00f

341

-1.321133e+01f

-7.700809e+01f

1.051726e+02f

-1.372562e+01f

342

-5.574287e+01f

7.006753e+00f

-7.137306e+01f

1.420670e+01f

343

1.075656e+01f

-6.160712e+01f

2.831907e+00f

3.077424e-01f

344

8.036528e+01f

-1.556703e+01f

-3.651667e+01f

2.024620e+01f

345

1.796745e+00f

-9.879107e+00f

2.813387e+01f

-1.073788e+01f

346

1.222661e+01f

-4.897011e+00f

-2.411628e+00f

-2.044617e+00f

347

2.423739e+00f

-9.954109e-01f

6.344218e-01f

-1.997399e+00f

348

-9.926308e-01f

-9.692344e+01f

1.802800e+01f

4.967787e+00f

349

1.661234e+01f

3.271424e+00f

7.752914e+01f

-1.213209e+02f

350

-1.472457e+01f

-9.397635e+00f

1.087097e+00f

7.848398e+00f

351

1.531066e+01f

5.261401e+00f

3.593806e+01f

-1.421995e+01f

352

-2.074474e+00f

-4.701074e+00f

-2.211484e+01f

-6.486559e+01f

353

5.977266e+00f

-3.059424e+01f

1.243887e+02f

-1.316213e+02f

354

1.709133e+00f

1.541384e+00f

-2.526852e+00f

-8.404149e+00f

355

-2.812556e+01f

1.444074e+01f

2.206622e+01f

-3.818631e+01f

356

-9.606567e+00f

1.913277e+01f

1.628632e+01f

-2.191588e+02f

357

-4.742059e+01f

-6.004596e+01f

2.426472e+02f

-3.652139e+02f

358

4.253900e+00f

-7.718038e+00f

3.140039e+01f

-5.439022e+01f

359

-3.480640e+01f

5.597046e+00f

1.442441e+02f

-1.589188e+02f

360

6.903464e+01f

-6.833533e+01f

1.380096e+00f

-3.642692e+01f

361

2.093134e+02f

-1.543404e+02f

1.422983e+02f

-1.229340e+02f

362

3.490446e+00f

-7.848567e+00f

1.339885e+01f

-9.380313e+00f

363

4.356404e+01f

-4.943150e+01f

6.373597e+01f

-7.372006e+00f

364

-2.242620e+00f

2.363227e+00f

1.811335e+02f

-8.698129e+01f

365

1.208371e+02f

-1.134491e+02f

2.682845e+02f

-2.781379e+02f

366

1.465303e+01f

-4.762909e+01f

3.995422e+01f

-2.393050e+01f

367

7.128372e+01f

-1.515600e+02f

2.248420e+02f

-3.752792e+01f

368

-7.254371e+00f

-6.205770e+00f

1.368396e+01f

6.664135e+00f

369

-3.019798e+01f

-5.570705e+01f

3.870132e+01f

-3.780846e+01f

370

8.293087e-01f

-1.369847e+00f

-5.428192e-01f

1.541628e+00f

371

2.914141e+00f

-4.652065e+00f

3.429955e+00f

-1.689716e+01f

372

3.913741e+00f

-2.893460e+01f

9.192861e+01f

-4.850806e+00f

373

-8.455902e+00f

-1.900804e+02f

1.744550e+02f

-1.617185e+02f

374

-1.717477e+00f

-1.101012e+01f

1.331833e+01f

-2.928749e+00f




375

-3.156922e-01f

-3.709767e+01f

1.888053e+01f

-1.065270e+02f

376

7.870759e-01f

-9.670293e+00f

3.141125e+00f

-9.112347e+00f

377

1.855414e+01f

-4.800977e+01f

3.072922e+01f

-8.101409e+01f

378

4.290566e+00f

8.868722e-01f

-9.718518e-01f

1.137770e+00f

379

-4.554711e+00f

-3.291445e+01f

-3.098261e+00f

-3.751968e+00f

380

2.570423e+01f

-4.400358e+01f

6.252388e+01f

-6.295003e+00f

381

9.159167e+01f

-2.088931e+02f

5.388553e+01f

-1.099316e+02f

382

3.251133e+00f

-2.043773e+01f

4.538823e+00f

-8.949266e-01f

383

-5.319481e+00f

-1.272107e+02f

2.844507e+01f

1.430711e+01f

384

-4.306971e+00f

-4.238111e+00f

-1.634487e+00f

9.508975e+00f

385

-1.829651e-02f

-5.635989e+00f

7.904145e+00f

-2.497068e+00f

386

2.009468e+01f

6.890540e+00f

1.851679e+00f

5.280002e+00f

387

-1.055699e+01f

4.180188e+00f

-4.372098e+01f

4.455614e+01f

388

1.612135e+01f

-1.361035e+01f

4.144374e-01f

-7.659850e+01f

389

-5.266716e+01f

-2.004326e+01f

5.942376e+01f

2.647123e+00f

390

-3.093310e+00f

3.063833e+01f

-1.466189e+01f

-1.456706e+01f

391

-6.729136e+00f

5.948622e+00f

6.313396e+00f

-3.727629e+00f

392

1.405434e+01f

2.180688e+01f

-5.657064e+00f

2.415584e+01f

393

-4.786229e+00f

-1.670917e+00f

-2.628248e+01f

5.480457e+01f

394

1.173743e+02f

2.493141e+01f

-2.563304e+01f

3.874641e+01f

395

2.065721e+01f

4.445803e+01f

-5.993733e+01f

1.461265e+02f

396

2.950293e+01f

1.451982e+01f

2.597657e+01f

-5.107552e+01f

397

-3.881274e+01f

5.008808e+01f

5.637462e+01f

-5.518165e+00f

398

5.516830e+00f

8.160178e+01f

8.616129e+01f

-8.891920e+01f

399

4.239742e+00f

1.636732e+01f

1.901920e+00f

1.130635e+01f

400

-6.938871e+00f

-5.361866e+01f

-2.609818e+01f

2.967550e+01f

401

1.186089e+01f

-2.003815e+01f

3.999254e+01f

-1.556683e+01f

402

4.779575e+00f

1.476940e+01f

-1.324330e+01f

2.562427e+01f

403

-2.026271e+00f

3.018617e+00f

6.496635e+00f

1.616645e+00f

404

2.433960e+01f

3.263271e+01f

7.172142e+01f

-5.122205e+00f

405

1.550800e+01f

-7.535391e+01f

2.406361e+02f

-9.239929e+00f

406

-4.279413e+01f

1.551900e+01f

-3.609276e+01f

5.931329e+01f

407

-4.491935e+00f

1.280949e+01f

6.510652e+01f

-2.804217e+01f

408

-1.228014e+00f

1.520215e+01f

-4.210004e+00f

7.827713e+00f

409

-8.821086e+00f

2.604311e+01f

2.531644e+01f

-2.531382e+01f

410

1.456450e+01f

-3.025596e+00f

-1.673524e+01f

1.655199e+01f

411

-9.664453e+00f

2.405569e+01f

-1.981051e+01f

2.932251e+01f

412

-1.734855e+01f

2.221209e+01f

6.298586e+00f

-3.535759e+01f

413

-6.335560e+00f

7.015432e+01f

1.233713e+02f

-1.291291e+02f

414

-1.580743e+01f

4.816009e+00f

4.943432e+00f

-2.168502e+01f

415

-3.243454e-01f

3.353358e+01f

4.075500e+01f

-7.346035e+00f

416

-1.353716e+01f

-2.366930e+00f

6.246557e+00f

-8.563261e+01f

417

1.444983e+01f

1.909878e+01f

4.292479e+00f

-1.809886e+01f

418

-1.766911e+01f

8.252804e+01f

-2.627814e+01f

-3.745637e+01f

419

-1.299793e+01f

1.459759e+01f

-5.399992e+00f

4.770630e+00f

420

9.978232e+01f

2.791992e+00f

-1.951453e+01f

-2.610208e+02f

421

1.811604e+01f

3.385145e+01f

-1.345550e+01f

-1.082997e+02f

422

-3.298956e+01f

7.200571e+01f

-3.182132e+01f

-1.468429e+02f

423

-4.879557e+01f

-1.833121e+01f

-1.033310e+01f

-5.143038e+01f

424

1.571514e+01f

4.947201e+01f

9.140464e+00f

-4.456269e+01f

425

1.043287e+01f

-1.138545e+01f

2.042072e+01f

-1.692118e+01f

426

-2.223107e+00f

3.351655e+01f

-1.549696e+01f

-8.332043e+01f

427

-2.340801e+01f

5.804561e+00f

-3.094010e+01f

2.158077e+01f

428

5.594800e+01f

1.123502e+02f

7.225366e+01f

-1.977648e+02f

429

8.724786e+01f

1.939756e+01f

7.225141e+01f

-1.111740e+02f

430

-9.932788e+01f

1.285685e+02f

2.310413e+01f

-2.679491e+02f

431

-6.520186e+01f

5.677448e+00f

-3.399880e+01f

-1.179790e+02f

432

-7.350035e+01f

8.443907e+01f

-8.544090e+00f

3.212865e+01f

433

-3.852507e+01f

-6.510648e+00f

-6.490796e+00f

-1.686561e+01f

434

-1.581413e+01f

1.620759e+01f

-1.147920e+01f

-1.211709e+01f

435

4.618664e+00f

1.977408e+00f

2.324445e+00f

-5.373918e+00f

436

6.077433e+01f

2.666435e+01f

-6.231514e+00f

-7.690803e+01f

437

3.503428e+01f

4.997464e+01f

9.006268e+01f

-1.767684e+01f

438

-6.585789e+00f

6.189503e+00f

-1.918143e+01f

-2.546400e+01f

439

9.797235e+00f

3.513052e-01f

9.761535e+00f

-1.371822e+01f

440

1.512284e+01f

9.689066e+01f

-9.495427e+00f

1.177964e+01f

441

3.950151e+00f

1.885789e+01f

3.020031e+01f

-7.823894e+01f

442

-2.079835e+01f

1.148478e+01f

-3.167937e-01f

-1.506680e+01f

443

7.014849e+00f

-3.686678e+00f

9.248325e-01f

-7.169533e+00f

444

1.051680e+01f

3.336847e+01f

1.303980e+01f

-7.701772e+01f




445

2.290351e+01f

1.616450e+02f

1.397829e+02f

-1.775781e+02f

446

-1.076573e+02f

7.422704e+01f

-1.220930e+00f

-7.131834e+01f

447

4.215919e+01f

-7.195023e+00f

6.703672e+01f

-3.315619e+01f

448

-4.686045e+01f

-1.280709e+01f

2.513502e+01f

3.355340e+01f

449

-1.622197e+01f

-1.669920e+01f

2.784143e+01f

4.811460e+01f

450

5.023046e+00f

3.122398e+00f

-8.585894e+00f

1.819677e+01f

451

2.870848e+00f

1.574091e+00f

-1.628366e+01f

9.853959e+00f

452

2.054036e+01f

-2.661060e+01f

8.027773e-01f

-2.943704e+00f

453

4.122062e+01f

-9.073490e+01f

8.774212e+01f

-2.721096e+01f

454

-3.317490e+00f

1.476908e+01f

-8.258421e+01f

6.891264e+01f

455

-1.634003e+01f

-1.436659e+01f

2.158062e+01f

1.444229e+01f

456

-1.119620e+01f

1.886837e-01f

-3.171735e-02f

-6.059623e+00f

457

-9.840658e+00f

3.603443e+01f

2.732906e+01f

-4.397656e+01f

458

2.291438e+01f

2.029326e+01f

2.336518e+00f

7.966622e+00f

459

-2.805850e+00f

-6.303710e+00f

-1.523161e+00f

5.334238e+01f

460

2.667533e+00f

9.719355e+00f

4.486612e+01f

-3.741927e+01f

461

5.336722e+01f

1.178521e+02f

1.736633e+02f

-1.022076e+02f

462

-1.763592e+01f

-2.136992e+00f

4.119778e+00f

-3.190218e+01f

463

-1.065662e+00f

1.896643e+01f

4.085415e+01f

-1.136046e+01f

464

-5.728620e+01f

-7.071723e+01f

-7.885262e+01f

1.394004e+02f

465

3.077403e+00f

-1.211988e+02f

1.368623e+02f

7.106351e+01f

466

-1.357660e+01f

7.484928e+00f

-7.498009e+01f

9.820176e+01f

467

7.924682e+00f

-3.414455e+01f

2.622110e+01f

1.562070e+00f

468

4.023158e+01f

-1.185262e+02f

9.678011e+01f

5.477391e+01f

469

-5.128909e+01f

-2.501539e+02f

2.691713e+02f

-2.556378e+01f

470

-2.049165e+01f

-6.106120e+01f

-9.722127e+01f

1.370337e+02f

471

-9.313046e+01f

-1.104646e+02f

6.431312e+01f

3.609277e+01f

472

-5.107183e+00f

-2.720469e+01f

3.902756e+00f

3.423293e+01f

473

3.583994e+01f

2.604219e+01f

7.102895e+01f

-9.212521e+01f

474

-6.382868e+00f

-2.691912e+00f

-4.191895e+01f

3.637857e+01f

475

-7.426709e+00f

-9.163099e+00f

3.908282e+01f

-2.287922e+01f

476

-1.406348e+01f

-6.821640e-02f

1.030378e+02f

-7.003305e+01f

477

-2.738800e+00f

2.768921e+00f

2.926173e+02f

-1.707727e+02f

478

-5.672770e+00f

1.709496e+01f

1.086244e+01f

3.725180e+01f

479

7.659022e+00f

2.906890e+01f

1.977121e+02f

-4.312979e+01f

480

-4.690416e-01f

-3.209879e+01f

-2.151103e+01f

-2.469377e+01f

481

2.244858e+01f

9.469790e+00f

-1.407788e+01f

-9.920224e+01f

482

-6.564308e+00f

1.230836e+01f

2.802306e-02f

2.094978e+00f

483

6.703163e+00f

1.656538e+01f

-3.785893e-01f

-1.452693e+01f

484

6.253483e+01f

-1.937788e+01f

-2.517318e+01f

-1.388232e+02f

485

6.041099e+01f

4.520276e+01f

1.493713e+02f

-2.242399e+02f

486

-3.068370e+01f

-1.392866e+01f

-1.822093e+01f

-3.780522e+01f

487

-9.072470e+00f

7.364742e+01f

6.605718e+01f

-6.122920e+01f

488

1.424084e+01f

3.196169e+01f

2.011089e+00f

-3.095317e+01f

489

1.210985e+02f

-1.217729e+01f

-1.729840e+01f

-4.087893e+01f

490

-6.278011e-01f

5.754099e+00f

7.068807e+00f

-2.470455e+01f

491

1.396013e+01f

-7.763794e+00f

-1.118907e+01f

-1.074099e+01f

492

1.186175e+02f

5.206248e+01f

4.674505e+01f

-1.100414e+02f

493

2.136846e+02f

-2.356897e+01f

2.012665e+02f

-5.148911e+01f

494

-7.414952e+00f

2.156318e+01f

4.298984e+01f

-1.538220e+02f

495

3.379526e+01f

-2.575916e+01f

5.402335e+01f

-1.460367e+01f

496

-5.257572e+01f

-3.146810e+01f

-2.457557e+01f

9.562953e+00f

497

-1.127376e+01f

-2.347442e+01f

3.421125e+01f

-7.069389e+01f

498

-1.043137e+01f

4.503954e-02f

-1.200073e+01f

1.732812e+01f

499

2.537802e+00f

-2.246646e+00f

-2.640296e+01f

-1.131004e+01f

500

3.288895e+01f

-9.622323e+00f

4.725278e+01f

-5.887745e+00f

501

5.681990e+01f

-1.868427e+01f

2.460396e+02f

-4.490611e+01f

502

-2.007582e+01f

2.698408e+01f

-4.952689e+01f

6.775954e+01f

503

3.474986e+01f

-1.520015e+01f

4.861251e+01f

2.986283e+01f

504

-3.099471e+01f

1.239172e+00f

-5.726177e+01f

-4.343630e+01f

505

-2.328212e+01f

-3.147305e+01f

-1.375312e+02f

-1.802631e+01f

506

-3.324767e+00f

-4.511247e+00f

-2.892406e+00f

-6.238190e+00f

507

4.184345e+01f

-5.300082e+01f

2.385303e+01f

5.772085e-01f

508

3.128453e+01f

2.092512e+01f

1.579939e+01f

-2.140039e+01f

509

4.304324e+00f

-1.083049e+01f

8.852475e+01f

-3.909897e+01f

510

3.048393e+01f

-3.726225e+01f

3.465858e+01f

3.573012e+01f

511

7.702124e+01f

-1.731066e+02f

2.035811e+02f

2.434030e+01f

512

-1.324538e+02f

6.693506e+01f

4.118715e+00f

6.169838e+01f

513

1.679245e+01f

1.735733e-01f

8.314161e-01f

8.487957e+01f

514

-4.391596e+01f

3.673513e+01f

-9.908871e+01f

9.457977e+00f




515

-1.160614e+01f

2.212174e+01f

-5.307086e+00f

-4.948171e+00f

516

2.949734e+00f

-3.581507e+01f

3.104855e+01f

1.337450e+02f

517

-3.496254e+00f

-3.557597e+01f

1.705503e+02f

1.188636e+02f

518

6.922087e+00f

6.489554e+00f

3.518541e+00f

3.995038e+01f

519

-8.223513e+01f

-3.499005e+01f

2.618531e+01f

2.823101e+01f

520

7.405940e+00f

-1.439287e+01f

4.799878e+01f

1.357872e+02f

521

1.758828e+02f

-5.172195e+01f

5.008850e+01f

1.436737e+02f

522

3.857748e+01f

3.107783e+01f

-3.756261e+01f

3.312200e+01f

523

2.653239e+01f

-1.030429e+01f

9.523264e-01f

6.269112e+01f

524

1.093450e+02f

-1.205489e+02f

1.348202e+02f

2.515242e+02f

525

1.792166e+02f

-1.435439e+02f

2.174966e+02f

8.706808e+01f

526

5.538205e+01f

-1.444197e+01f

-1.078822e+00f

1.392515e+02f

527

5.361964e+01f

-3.398829e+01f

6.420087e+01f

-1.722211e+00f

528

-1.696716e+02f

1.426236e+02f

-3.128430e+01f

2.772169e+02f

529

-7.183598e+01f

8.137905e+01f

1.240362e+01f

1.019299e+02f

530

-6.179289e+01f

6.165622e+01f

-1.439240e+01f

7.615507e+01f

531

-9.057697e+01f

2.030451e+01f

1.228551e+01f

1.310544e+01f

532

-3.015379e+01f

9.787966e+01f

9.758345e+00f

1.123044e+02f

533

-5.134047e+01f

7.251836e+01f

6.226471e+01f

5.664281e+01f

534

-8.965919e+01f

2.862096e+01f

-1.201933e+01f

1.936544e+00f

535

-1.948891e+02f

7.430205e+01f

1.320043e+02f

4.420006e+01f

536

-1.017108e+01f

4.684011e+01f

1.025091e+01f

1.359086e+02f

537

7.037966e+01f

6.747733e+00f

-4.356126e+01f

4.855159e+01f

538

-4.400116e+00f

2.524936e+00f

-4.001873e-01f

2.454993e+01f

539

-9.162676e+00f

6.792388e+00f

1.007019e+01f

3.424553e+01f

540

5.245608e+00f

-4.892959e+01f

1.907192e+01f

8.129413e+01f

541

6.505585e+01f

-9.268250e+00f

6.919937e+01f

1.248285e+01f

542

1.938480e+01f

-1.367059e+01f

7.129734e+00f

1.844953e+01f

543

-3.081289e+01f

8.040442e+01f

4.294506e+01f

2.116449e+00f

544

-6.075689e+01f

7.209251e+01f

-1.040092e+02f

3.269313e+01f

545

1.175057e+00f

1.526615e+01f

-2.598910e+01f

2.049989e+01f

546

-4.979608e+01f

1.078994e+02f

-2.544138e+02f

6.949106e+01f

547

-7.832911e+01f

3.704396e+01f

-7.953941e+01f

1.460774e+01f

548

8.788995e+00f

4.059314e+01f

3.023145e+01f

3.571615e+01f

549

2.156585e+01f

-6.178663e+00f

4.641425e+01f

1.794503e+01f

550

-4.170870e+01f

4.736156e+01f

-8.879990e+01f

4.114155e+01f

551

-1.332707e+01f

2.278458e+01f

9.917879e+01f

3.011320e+01f

552

-5.035087e+00f

2.785377e+01f

2.926025e+01f

5.029836e+01f

553

-1.150210e+01f

1.096912e+01f

4.450495e+01f

8.867838e+01f

554

3.794104e+00f

1.013845e+02f

-5.693449e+01f

2.790562e+00f

555

-2.250740e+01f

5.974445e+01f

1.607032e+01f

1.555546e+01f

556

-4.563849e+00f

4.049814e+01f

1.625074e+02f

1.170957e+02f

557

8.647525e+01f

-8.539795e+01f

1.993176e+02f

1.226163e+02f

558

-1.172520e+01f

3.096998e+01f

1.651977e+01f

1.567937e+01f

559

1.318220e+01f

3.298785e+01f

6.888927e+01f

1.077794e+02f

560

-1.609080e+02f

1.463501e+02f

-4.356193e+01f

9.040104e+01f

561

-4.254871e+01f

3.020395e+01f

-7.156489e+00f

1.255086e+01f

562

9.237153e+00f

6.159613e+01f

-6.591632e+01f

-2.440261e+01f

563

-3.247116e+01f

1.724962e+01f

8.516510e+01f

2.188443e+01f

564

-2.652324e+01f

5.337551e+01f

2.299432e+01f

4.042635e+01f

565

6.453709e+01f

8.788883e+01f

1.272164e+02f

-8.136165e-01f

566

1.355491e+00f

8.502541e+01f

9.446342e+01f

-1.391914e+01f

567

-9.835211e+01f

1.216394e+02f

2.933503e+02f

1.223392e+01f

568

-7.494526e+01f

1.835042e+01f

-1.146169e+02f

3.260764e+01f

569

-1.688256e+01f

8.704553e+00f

-1.002956e+01f

5.711757e+01f

570

1.338541e+00f

1.208847e+01f

-6.497414e+00f

5.721006e+01f

571

-7.136398e+00f

7.660382e+01f

1.004949e+02f

1.399631e+02f

572

-5.183258e+00f

1.276906e+00f

1.029973e+01f

7.173253e+01f

573

8.131329e+00f

-1.833745e+00f

5.485801e+01f

3.282408e+00f

574

-1.136446e+01f

7.221272e+01f

5.606171e+01f

5.170399e+01f

575

-4.593139e+01f

8.080035e+01f

2.180268e+02f

5.440265e+01f

576

-3.250035e+01f

2.905584e+00f

2.418200e+01f

2.936612e+01f

577

-1.482085e+01f

-3.623267e+01f

7.802638e+00f

-1.738306e+01f

578

2.422929e+00f

-1.251183e+01f

-1.926798e+01f

8.277201e+00f

579

1.176706e+01f

-4.246539e+01f

-3.796022e+01f

-5.778217e+00f

580

5.232240e+01f

-4.083886e+01f

-8.827531e+00f

1.115151e+02f

581

-3.494143e+00f

-4.948751e+01f

8.912379e+01f

-1.029095e+02f

582

-1.768457e-01f

-5.682303e+00f

-2.818602e+01f

3.948042e+01f

583

-1.158690e+01f

-1.710530e+01f

1.877142e+01f

-3.999368e+01f

584

-2.887593e-01f

1.655600e+01f

-2.628887e+01f

1.445902e+02f




585 3.500855e+01f -5.858514e+01f -1.131978e+01f 2.162531e+01f
586 -7.159005e+00f -1.604995e+01f 6.748738e+00f 4.447649e+01f
587 2.333647e+01f -1.805039e+01f -5.358218e+01f 7.861269e+00f
588 7.641125e+01f -1.216720e+02f -2.729175e+01f 3.253617e+02f
589 -4.509085e+01f -1.997913e+02f 8.240949e+01f 1.282353e+02f
590 3.236950e+01f 1.875263e+01f -9.896556e+00f 1.560374e+02f
591 -1.079539e+01f -7.371985e+01f -2.642347e+00f 2.332956e+01f
592 -8.893890e+01f 6.279792e+00f 2.191141e+01f 9.372643e+01f
593 -8.856963e+00f 2.873086e+01f -1.462998e+00f 2.603564e+01f
594 -2.730403e+00f -2.456888e+00f -3.782933e+00f 2.243099e+01f
595 2.233877e+01f -4.459153e-01f -6.676023e+00f -2.186212e+00f
596 -1.669250e+01f -1.903957e+01f -7.486783e+00f 9.509269e+01f
597 -4.369968e+00f -5.759187e+00f 1.972721e+01f -1.268405e+01f
598 -3.727077e+01f 3.365496e+01f -3.660106e+01f 2.169342e+01f
599 -4.938757e+01f 2.896924e+01f 2.432996e+01f 2.689671e+01f
600 7.147046e+01f -7.244958e+01f -4.319358e+01f 3.652143e+01f
601 -1.497505e+00f -7.577834e+01f -3.357653e+01f -1.007243e+01f
602 7.872799e+00f -1.189171e+01f -3.483538e+00f -6.981084e-01f
603 -7.721202e+00f -1.521004e+01f 1.083080e+01f 2.769260e+00f
604 9.429761e+01f -1.882617e+02f -2.397583e+00f 2.032479e+02f
605 1.626658e+01f -3.111600e+01f 2.255600e+01f 5.751735e+01f
606 5.666544e+01f -4.202782e+01f -1.149615e+00f 5.020944e+01f
607 2.662613e+01f -9.129365e+00f 8.788309e+01f 6.862697e+00f
608 -4.875762e+00f 1.363286e+01f -2.174384e+01f 1.150052e+00f
609 1.087799e+01f -4.067959e+01f 2.921849e+01f -6.541483e+01f
610 -1.019043e+01f -1.785134e+01f -1.337112e+02f 3.791756e+01f
611 -1.717970e+01f 1.719966e+01f 1.545373e+00f -1.376534e+01f
612 2.628613e+01f -3.561285e+01f 1.732816e+01f -2.839317e+01f
613 2.876343e+01f -4.493835e+01f 8.031085e+01f -1.459015e+02f
614 -1.498503e+01f 3.250471e+01f -2.072002e+01f -2.687050e+01f
615 -1.318204e+01f 1.001220e+02f 7.121446e+01f -1.172166e+02f
616 2.588269e+01f -1.206868e+01f -9.985402e+00f 6.600942e-01f
617 9.896849e+01f -1.306661e+02f 4.304852e+01f -4.971230e+00f
618 8.875648e+00f 1.836581e+01f -2.297161e+01f -1.467474e+01f
619 3.105870e+01f -4.082000e+01f -2.889599e+00f -1.967733e+01f
620 3.277287e+01f -1.114657e+02f 1.665104e+01f 4.037086e+01f
621 1.233802e+02f -1.863446e+02f 2.710405e+02f -1.223438e+01f
622 3.457119e+01f -1.945728e+01f -1.646727e+00f 1.956390e+01f
623 3.158605e+01f -4.178214e+01f 1.238023e+02f -3.669991e+01f
624 -3.077055e+01f 4.699765e+01f -2.841250e+01f 2.030783e+01f
625 9.419230e+00f -2.182541e+01f -4.896216e+00f -7.793738e+00f
626 1.996350e+01f 1.074746e+01f -2.342288e+01f 1.130534e+00f
627 1.198775e+02f 5.693146e-01f 2.244793e+01f -5.130892e+00f
628 -6.982616e+01f -3.736679e+01f 8.064318e+01f 9.367391e+01f
629 -5.948353e+00f -3.560788e+01f 4.786756e+01f -2.691214e+01f
630 -1.582199e-01f 1.336584e+01f 3.044120e+01f 2.104574e+01f
631 3.477216e+01f 7.435226e+01f 1.656265e+02f 6.363906e+00f
632 -5.215322e+00f -9.123239e+00f -3.413515e+01f -5.218996e+00f
633 -7.506986e+01f -8.389351e+01f -3.624172e+01f -2.635443e+01f
634 4.493553e+00f 2.371679e+00f 9.732565e+00f 4.605050e+00f
635 1.080104e+01f 1.469317e+00f 8.283530e+01f 4.209332e+01f
636 3.938502e+01f -7.018873e+01f 2.774764e+01f 2.695159e+01f
637 1.744025e+01f -1.949167e+02f 1.561661e+02f 1.016101e+01f
638 3.288594e+01f -3.143294e-02f 6.883347e+01f 5.438435e+01f
639 5.324142e+01f -4.976404e+01f 3.057836e+02f 8.935638e+01f
640 -3.418599e+01f 4.122675e+01f -9.941812e+00f -4.309741e+01f
641 -5.907380e+00f 6.801458e+00f -9.647188e+00f 1.187326e+01f
642 -6.015008e+00f 6.819878e+01f -1.275437e+02f -1.375766e+02f
643 1.724411e+01f -1.986115e+00f -4.198265e+01f -2.264639e+01f
644 4.607205e+00f -5.968939e+00f 1.888238e+01f 2.008500e+01f
645 2.440482e+01f 4.807918e+00f 2.292846e+01f 2.237110e+01f
646 1.399966e+01f 5.306919e+00f -3.527641e+01f -4.800431e+01f
647 -8.708187e+00f 7.335740e-01f 8.404271e+00f 1.739331e+01f
648 6.240478e+01f 7.641223e+00f -1.101703e+00f -2.287003e+01f
649 3.997194e+01f 6.148356e+00f -1.972559e+01f 5.332725e+01f
650 1.512299e+02f 1.448944e+02f -9.359822e+01f -4.979952e+01f
651 2.157206e+01f 5.791470e+01f -3.541057e+01f 1.958220e+01f
652 3.809779e+01f 1.201499e+01f 6.840080e+01f 1.132443e+02f
653 1.985629e+02f 4.148804e+00f 5.494341e+01f 2.265434e+01f
654 4.645415e+01f 1.677235e+01f -5.458559e+00f -2.487264e+00f




655 3.460564e+01f -5.420698e+00f 4.493125e+00f 8.991035e+00f
656 -5.637494e+01f 4.266245e+01f -6.566439e+01f 8.902560e+01f
657 -1.451242e+01f 1.351668e+01f -9.723356e-02f 1.516706e+01f
658 4.558960e+00f 5.244886e+00f -7.749979e+01f -7.657774e+01f
659 1.993906e+01f -1.586769e+01f 2.420889e+00f -1.687672e+01f
660 -7.168363e+00f 8.924122e+00f -1.141982e+01f 2.825212e+01f
661 -4.766348e+00f 2.792422e+01f 3.782442e+00f 8.973313e+00f
662 -3.233113e+01f 3.417500e+01f -1.892772e+01f 4.290440e+01f
663 -6.535619e+01f 7.055284e+00f 1.859326e+01f 1.564925e+01f
664 2.108429e+00f 9.003813e+00f -4.237339e+00f 2.451527e+01f
665 -2.368505e+01f -7.170089e+01f -2.085383e+01f -3.944243e+00f
666 2.345321e+01f 3.645747e+01f -2.520285e+01f -1.721897e+01f
667 1.984758e+00f 1.010539e+00f 2.402391e+00f 7.886534e+00f
668 1.190016e+01f 1.824377e+01f 1.833447e+01f 1.810231e+01f
669 3.788043e+01f 2.974007e+01f 2.811974e+01f 1.092218e+01f
670 4.172004e+00f 2.387792e-02f -3.952451e+00f 7.630627e+00f
671 -1.001433e+01f 1.538656e+01f 4.175638e+00f -4.585331e+00f
672 -2.287842e+01f 9.066156e+01f -7.794315e+01f -1.352516e+02f
673 -4.000587e+01f 5.376698e+00f -3.176727e+01f -3.425835e+01f
674 1.964819e+01f 2.009793e+02f -3.156604e+02f -1.487206e+02f
675 -8.675649e+00f 9.703707e+01f -1.015607e+02f -2.610002e+01f
676 2.267632e+01f 2.988729e+01f -2.856794e+01f -4.487603e+01f
677 -9.497101e+00f -1.093178e+01f 5.081721e+00f -1.349082e+01f
678 8.298846e+01f 8.432370e+01f -1.542493e+02f -1.004258e+02f
679 1.232216e+01f 2.556110e+01f -1.795818e+01f -3.690431e+01f
680 2.547219e+01f 1.170200e+02f -1.121492e+00f -4.084301e+01f
681 -7.994299e+00f 4.058447e+01f -2.162321e+01f -7.862995e+00f
682 1.351650e+02f 3.175757e+02f -6.109109e+01f -1.194583e+02f
683 2.510471e+01f 1.758947e+02f -4.691559e+01f -4.184299e+01f
684 -1.438172e+01f 4.715656e+01f 2.488607e+01f 1.841790e+00f
685 1.854158e+01f -1.392844e+01f 2.434599e+01f 4.487618e+01f
686 -8.353729e+00f 1.252510e+02f 2.907210e+01f -1.328502e+02f
687 -5.188773e-01f 5.765542e+01f -3.269815e+00f -8.404601e+00f
688 -1.893661e+01f 6.592638e+01f -6.285763e+01f -4.119950e+01f
689 -2.200151e+01f 1.959695e+01f -2.910393e+01f -6.875514e+00f
690 1.172625e+02f 1.517899e+01f -2.245068e+02f -1.622411e+02f
691 4.540557e+01f 5.221880e+01f -6.879441e+01f -9.025370e+01f
692 -2.112530e-01f 6.508348e+00f -3.103070e+00f -1.581080e+01f
693 5.769729e+00f 2.794693e+01f 9.261814e+00f 7.091106e-01f
694 3.051217e+01f -5.761347e+00f -4.445641e+01f -6.676211e+01f
695 2.692282e+01f 1.425102e+02f 9.871372e+01f 7.614314e+00f
696 -5.985685e+01f 6.847592e+01f -3.459780e+01f 2.466585e+01f
697 -2.264522e+01f -8.892400e+01f -6.759137e+01f 4.448546e+01f
698 3.244344e+01f 7.758714e+01f -8.399716e+01f -2.076788e+01f
699 -2.088205e+01f 3.650559e+01f 3.887870e+00f 1.204043e+01f
700 -7.026672e+00f 2.254978e+01f -1.732586e+01f 4.410594e+00f
701 -1.010293e+01f -1.848022e+01f -1.006922e+01f 1.573011e+00f
702 -2.814080e+00f 4.439491e+01f -1.202272e+00f -2.928211e+01f
703 -1.969506e+01f 4.159978e+01f 5.524605e+01f 5.450475e+01f
704 -8.687387e+01f -2.556090e+01f -1.996338e+01f -1.312210e+00f
705 2.968735e+01f -3.594611e+01f -3.702018e+01f -1.299556e+01f
706 3.209087e+01f -1.836816e+01f -6.419936e+01f -2.970847e+01f
707 1.191986e+02f -7.866699e+01f -1.490345e+02f 2.007144e+01f
708 1.054978e+01f -1.449298e+01f -7.246943e+00f 3.540858e+01f
709 -1.700039e+00f -2.580526e+01f 1.229472e+01f -3.724393e+01f
710 -3.196374e+01f 1.436016e+01f -1.002639e+02f 5.569424e+01f
711 2.204428e+01f -2.610426e+00f -5.137908e+01f 9.519783e+00f
712 3.114646e+01f 7.394151e-01f -1.102246e+01f 2.476493e+01f
713 1.475815e+01f -4.938419e+01f -7.581536e+01f 2.129209e+01f
714 1.803427e+01f 2.487227e+01f -6.365866e+01f 1.909500e+01f
715 1.485247e+02f -1.495795e+01f -1.482918e+02f 7.322524e+01f
716 6.856821e+01f -4.389209e+01f -6.429262e+01f 1.234642e+02f
717 1.681183e-01f -3.659481e+01f 2.683502e+01f 2.477735e+01f
718 1.909363e+01f -1.294971e+01f -2.743396e+01f 4.425002e+01f
719 1.674998e+01f 1.328632e+01f -1.036409e+02f 2.913704e+01f
720 -1.549621e+02f -1.009961e+02f -3.852526e+01f 7.045767e+01f
721 -1.799400e+00f -3.632102e+01f -1.598709e+01f 4.395170e+01f
722 -2.196762e+01f -3.020142e+01f -6.717113e+01f 6.003951e+01f
723 1.293511e+02f -2.785736e+01f -5.540552e+01f -5.658658e+01f
724 -5.744523e+01f -3.625014e+00f -1.877765e+01f 4.384721e+01f




725

-1.051910e+01f

-1.309656e+01f

1.533924e+01f

-6.056771e+00f

726

-3.420113e+01f

-4.058830e+01f

-6.130788e+01f

1.316666e+02f

727

1.202284e+01f

7.463804e+00f

-3.418734e+01f

1.488603e+01f

728

-2.040201e+01f

-2.300564e+01f

-4.989170e+00f

3.111719e+01f

729

-8.457126e+01f

-1.551687e+02f

-5.432684e+01f

4.528644e+01f

730

-2.067588e+01f

-1.164697e+01f

-2.083741e+01f

4.561675e+01f

731

6.301585e+00f

-2.525336e+01f

-6.080367e+01f

2.821207e+01f

732

4.060559e+01f

-3.783954e+01f

-3.256785e+01f

4.525366e+01f

733

-4.047721e+01f

-4.355825e+01f

1.123731e+01f

-2.759612e+01f

734

-1.900935e+01f

1.285299e+01f

-3.847023e+01f

5.553098e+01f

735

-2.386966e+00f

2.359607e+01f

1.024443e+01f

-5.438670e+00f

736

-2.102680e+01f

4.756369e+00f

-4.273252e+01f

-4.205120e+01f

737

-6.155722e+00f

-9.052700e+00f

-1.091449e+01f

-8.254757e+00f

738

-4.775027e+01f

6.261572e+01f

-1.687977e+02f

-7.462393e+01f

739

6.297286e+01f

-1.441816e+01f

-2.424700e+01f

-8.135682e+01f

740

-3.353405e+00f

-2.571037e-01f

5.070043e+00f

-1.052775e+01f

741

-3.456714e+01f

-9.634171e+00f

2.384632e+01f

-7.663716e+01f

742

3.081483e+00f

1.697663e+00f

-6.015709e+01f

-2.811456e+01f

743

-7.470695e+00f

9.528769e+00f

5.579212e-01f

-3.356922e+01f

744

-9.649081e-01f

1.208077e+01f

-1.380898e+01f

-2.050679e+01f

745

-1.719909e+01f

-6.557355e+01f

-9.308704e+01f

-1.857477e+01f

746

5.622174e+01f

9.379105e+01f

-1.022290e+02f

-7.367463e+01f

747

1.891843e+01f

2.616319e+01f

-4.092460e+01f

4.378316e+01f

748

1.772411e+01f

-3.890635e+01f

-1.006467e+00f

1.512140e+01f

749

8.419118e+01f

-2.921475e+01f

9.103231e+01f

-4.236228e+01f

750

-1.792336e+01f

5.595153e+01f

-2.074405e+01f

-2.094756e+01f

751

5.963704e+00f

-3.668378e+00f

1.148626e+01f

-1.586078e+01f

752

-3.759831e+01f

-2.005268e+01f

-1.836153e+01f

1.301835e+01f

753

-1.117114e+00f

-3.470609e+01f

-1.001216e+02f

-2.057817e+01f

754

9.504166e+01f

-6.187603e+01f

-8.802662e+01f

-1.649348e+01f

755

2.182206e+02f

2.756000e+01f

-1.500531e+02f

-4.312000e+01f

756

-5.273233e+00f

-3.216387e+00f

1.858440e+01f

2.122498e+01f

757

-1.897845e+01f

-9.157072e+00f

-3.859215e+00f

-1.287125e+01f

758

-1.006869e+01f

2.203850e+01f

-6.940772e+01f

7.316298e+01f

759

7.761732e+01f

-9.614064e+00f

-7.837193e+00f

1.445539e+01f

760

-3.035535e+01f

-8.395415e+01f

-6.668788e+01f

-9.265003e+01f

761

-2.182724e+01f

-2.808022e+02f

-1.652848e+02f

-8.148761e+01f

762

8.459266e-01f

1.128841e+01f

-3.188462e+01f

-1.929439e+01f

763

4.620980e+01f

-8.350466e+01f

-6.697655e+01f

-5.275536e+01f

764

4.258047e+00f

-4.672506e+01f

-1.372055e+01f

-1.890357e+01f

765

-1.705400e+01f

-6.659692e+01f

-3.352232e+01f

-4.446761e+01f

766

1.354901e+01f

2.054241e+01f

1.463595e+01f

-3.304188e+00f

767

2.005803e+01f

3.969085e+01f

1.273515e+02f

-2.151401e+01f

768

-2.768731e+01f

2.192357e+01f

1.020171e+01f

1.308240e+01f

769

-2.530553e+01f

-1.920673e+01f

7.919061e+01f

2.200243e+01f

770

5.738914e+00f

2.162897e+00f

-2.873176e+01f

2.914064e+01f

771

2.405375e+01f

4.464695e+00f

8.758464e+00f

-2.965664e+00f

772

5.744418e+00f

-4.934349e+01f

7.709294e+01f

-3.960596e+01f

773

-1.569737e+01f

-1.192908e+02f

2.787154e+02f

-7.418080e+00f

774

7.943162e+00f

-1.785791e+00f

4.772649e+00f

1.459797e+01f

775

-7.284598e+00f

-5.395229e+01f

5.284584e+01f

-1.232359e+01f

776

2.990790e+01f

-1.655663e+01f

2.484006e+01f

1.786429e+01f

77

1.318371e+02f

-3.439078e+01f

1.282451e+02f

5.549863e+01f

778

8.888863e+01f

2.677984e+01f

5.229078e-01f

7.591013e+01f

779

9.692883e+01f

5.620651e+01f

2.668667e+01f

1.512826e+01f

780

1.182132e+02f

-9.778113e+01f

1.650855e+02f

5.154694e+01f

781

1.862310e+02f

-1.204073e+02f

3.094156e+02f

2.680133e+01f

782

6.197972e+01f

3.738727e+00f

1.343672e+01f

5.930763e+01f

783

1.823352e+02f

-2.559928e+01f

1.408731e+02f

2.765486e+01f

784

-4.199327e+01f

2.600017e+01f

2.918049e+01f

1.309890e+02f

785

-1.151137e+01f

1.219965e+01f

4.331160e+01f

-9.185301e+00f

786

-6.359554e+00f

-8.666116e+00f

-1.502041e+01f

3.043577e+01f

787

-3.335657e+01f

-2.566159e+01f

4.867952e+00f

1.228191e+01f

788

6.147111e+00f

2.123772e+01f

4.903119e+01f

3.002020e+01f

789

-4.685352e+01f

6.573169e+01f

2.136317e+02f

-3.663751e+01f

790

-1.863419e+01f

1.718433e+01f

1.799129e+00f

4.642439e+01f

791

-1.393831e+02f

-2.633188e+01f

7.290552e+01f

-2.070424e+01f

792

2.336415e+01f

-4.584238e+01f

1.719092e-01f

1.712473e+01f

793

1.503782e+01f

8.289335e+00f

2.780900e+01f

4.665477e+01f

794

5.158942e+00f

3.138076e+01f

-1.898593e+00f

1.563417e+01f




795

1.252478e+01f

1.039489e+01f

8.384733e+00f

7.290882e+00f

796

8.149488e+01f

-1.149853e+02f

2.431959e+01f

1.552979e+02f

797

5.309566e+01f

-2.342405e+01f

1.464157e+02f

4.704935e+01f

798

1.355413e+01f

-3.378127e+01f

-3.589083e+01f

5.062108e+01f

799

3.493534e+01f

-3.549863e+01f

1.802167e+01f

-1.738651e+00f

800

1.655334e+00f

1.964788e+01f

-3.871947e+01f

-2.363826e+00f

801

8.576201e-01f

-6.430894e+01f

2.235762e+01f

-4.363389e+01f

802

4.628930e+01f

2.021932e+01f

-1.419929e+02f

4.048859e+01f

803

3.261779e+00f

-3.621087e+00f

-8.350210e+00f

-1.408727e+01f

804

2.723528e+01f

-1.622667e+01f

1.879206e+01f

-2.955630e+01f

805

4.279874e+01f

-1.779919e+01f

8.458615e+01f

-1.740235e+02f

806

1.563372e+01f

-4.376210e-01f

-1.866151e+01f

-1.674219e+01f

807

7.679243e+00f

1.764167e+00f

4.262370e+01f

-1.440146e+02f

808

4.760362e+01f

-2.824437e+01f

-1.599418e+01f

-1.258467e+01f

809

1.125298e+02f

-3.826447e+01f

3.367866e+01f

-4.870871e+01f

810

7.971504e+00f

4.539820e+01f

-2.587281e+01f

9.929165e+00f

811

2.231303e+01f

-5.981276e+00f

7.602949e+00f

-6.737984e+00f

812

3.653819e+01f

-7.939540e+00f

2.442206e+01f

2.865491e+01f

813

2.572804e+01f

-7.670291e+01f

1.440385e+02f

-4.460611e+01f

814

-2.412106e+01f

1.463260e+01f

2.578654e+00f

-3.360564e+01f

815

5.429477e+01f

-2.163717e+01f

2.675753e+01f

-2.099842e+01f

816

-6.532527e+01f

2.613231e+01f

6.796822e+00f

6.309983e+01f

817

-5.957546e+00f

1.038128e+00f

1.223842e+01f

-1.610839e+01f

818

8.193707e+00f

2.391448e+01f

-3.058087e+01f

1.661432e+01f

819

2.923354e+00f

7.461344e+00f

2.237512e+01f

2.256000e+00f

820

-3.822870e+01f

3.382700e+01f

1.649283e+02f

3.133902e+01f

821

-6.620045e+01f

-5.311700e+00f

8.984978e+01f

-5.747396e+01f

822

-1.930665e+01f

-9.006734e+00f

2.422767e+01f

-9.428704e-01f

823

-2.354346e+01f

4.763775e+01f

9.236687e+01f

-4.489233e+01f

824

-1.332966e+01f

7.848492e+01f

-4.281089e+01f

3.261721e+01f

825

1.230018e+01f

-5.192026e+01f

-1.631666e+01f

-6.316978e+01f

826

-3.236750e+00f

2.120987e+01f

2.903601e-01f

5.090530e+00f

827

-5.182761e+00f

7.846030e-02f

2.414229e+01f

3.448927e+01f

828

2.824051e+01f

-2.182227e+01f

7.429716e+01f

1.441461e+01f

829

1.018105e+01f

-1.607008e+02f

-5.109291e+00f

-4.968994e-02f

830

-2.350919e+00f

-2.194157e+00f

1.673405e+01f

2.952935e-01f

831

-3.405037e+01f

-4.525275e+01f

1.045560e+02f

1.148525e+01f

832

-2.432734e+01f

-3.193792e+01f

2.480840e+01f

5.834962e+01f

833

-8.208164e+01f

-9.511692e+01f

6.617106e+01f

-7.874486e+01f

834

-2.092052e+00f

-1.349614e+01f

-1.292960e+01f

2.383340e+01f

835

-2.704547e+01f

-2.539488e+01f

2.758351e+01f

-2.579905e+01f

836

-4.097847e+01f

-9.674759e+01f

6.462234e+01f

-4.952875e+01f

837

-1.078055e+02f

-2.624438e+02f

2.011038e+02f

-1.997315e+02f

838

-4.276978e+01f

2.109215e+00f

-3.334932e+01f

2.937229e+01f

839

-8.298761e+01f

-7.621107e+01f

1.157998e+02f

-1.103885e+02f

840

3.758508e+01f

-2.054067e+01f

-3.983710e+01f

3.888942e+01f

841

1.053182e+02f

-2.056008e+01f

6.831894e+00f

-1.095161e+02f

842

1.420826e+01f

4.836735e+00f

-7.736090e+00f

1.153876e+01f

843

3.777174e+01f

5.920525e+00f

-1.598548e+01f

-7.408976e+00f

844

-8.075408e+00f

-6.357864e+01f

6.167083e+01f

1.241133e+02f

845

4.799581e+01f

-1.200705e+02f

9.182138e+01f

-6.006325e+01f

846

-5.954858e+00f

7.038715e-01f

-5.790468e+00f

4.340525e+01f

847

4.643439e+01f

-3.434743e+01f

1.823754e+01f

-1.542746e+01f

848

-8.056193e+01f

-1.389048e+02f

2.351175e+01f

1.710303e+02f

849

-4.415148e+01f

-3.132471e+01f

6.103727e+00f

4.658950e+01f

850

2.646888e+01f

-5.319800e+01f

-7.796865e+01f

9.609572e+01f

851

4.545875e+00f

-3.108286e+01f

-1.256057e+01f

1.816563e+01f

852

-3.055820e+01f

-8.358926e+01f

7.639609e+01f

5.447409e+01f

853

-4.430750e+01f

-7.407861e+01f

8.570035e+01f

-7.752283e+01f

854

-2.717723e+01f

2.656626e+01f

-1.035096e+02f

1.211826e+02f

855

-3.204031e+01f

3.543600e-01f

1.356996e+01f

-4.121263e+00f

856

1.462762e+02f

-1.629672e+02f

4.979584e+00f

1.103755e+02f

857

1.813507e+01f

-7.801218e+01f

-1.395607e+01f

-3.662534e+01f

858

4.155019e+01f

-1.212471e+01f

8.088035e+00f

6.044754e+01f

859

8.861943e+00f

-4.491681e+01f

-3.187201e+00f

-7.575119e-02f

860

-1.670837e-01f

-2.994097e+02f

1.045740e+02f

9.792484e+01f

861

-7.197754e+01f

-1.532460e+02f

3.307798e+01f

-8.419086e+01f

862

1.449431e+01f

-7.059361e+01f

3.134989e+01f

3.885006e+01f

863

8.258032e+01f

-1.012373e+02f

2.757929e+01f

3.387559e+01f

864

3.398041e+01f

-6.830631e+01f

-2.087918e+01f

-7.694563e+01f




865

3.246582e+01f

-2.186573e+02f

1.172295e+02f

-1.638100e+02f

866

-1.100929e+01f

-5.121780e+00f

-2.155409e+01f

-2.161070e+01f

867

-3.811477e+01f

-2.739832e+01f

4.981980e+01f

-1.449438e+02f

868

5.342378e+01f

-6.345115e+01f

1.689675e+02f

-1.119798e+02f

869

9.602051e-01f

-1.898181e+02f

1.989813e+02f

-3.619860e+02f

870

-3.988692e+01f

-2.872766e+00f

-1.269458e+01f

-1.204617e+02f

871

-6.063855e+01f

5.561716e+01f

7.929016e+01f

-3.057763e+02f

872

9.171507e+01f

-5.883910e+01f

-3.243724e+01f

-1.286652e+02f

873

1.907596e+02f

-2.040385e+02f

1.062597e+02f

-1.750176e+02f

874

-9.521598e+00f

-1.981121e+01f

-6.605047e+00f

-4.274698e+01f

875

4.255152e+01f

-7.141331e+01f

3.434788e+01f

-5.175042e+01f

876

1.191142e+02f

-4.384454e+01f

3.738463e+01f

-9.220525e+01f

877

9.113657e+01f

-2.180482e+02f

2.014158e+02f

-2.310953e+02f

878

1.726182e+01f

-6.445826e+00f

4.577249e+00f

-2.478416e+01f

879

3.000737e+01f

-7.890555e+01f

4.512649e+01f

-1.147188e+02f

880

-4.850410e+01f

-9.399017e+00f

1.014715e+02f

3.047922e+01f

881

5.439991e+00f

-8.001514e+01f

2.249002e+01f

-5.734633e+01f

882

3.927570e+00f

-8.132877e+00f

-3.980527e+00f

2.240579e+01f

883

1.191013e+01f

-2.376749e+01f

1.042589e+01f

-1.952318e+01f

884

-7.034888e+01f

-1.379250e+02f

2.702361e+02f

1.023775e+02f

885

2.405563e+00f

-1.559290e+02f

2.180431e+02f

-1.110229e+02f

886

-8.231149e+00f

-2.081702e+00f

7.771729e+01f

8.447720e+01f

887

-2.117809e+01f

-4.219151e+01f

5.489133e+01f

-5.590174e+01f

888

-9.937498e+00f

-7.646420e+01f

3.256841e+01f

-2.575710e+01f

889

-3.377592e+00f

-2.089105e+02f

-1.697136e+01f

-2.061761e+02f

890

-4.458464e+00f

-2.064615e+01f

-1.646459e+00f

-5.430994e+00f

891

3.598014e+01f

-9.946160e+01f

3.442486e+01f

-4.252667e+01f

892

7.640167e+01f

-2.246599e+02f

1.689923e+02f

6.801297e+01f

893

1.242609e+01f

-3.928396e+02f

6.638480e+01f

-1.537965e+02f

894

5.132978e+00f

-8.230289e+01f

7.979272e+01f

-2.631989e+01f

895

3.078100e+01f

-2.729869e+02f

1.947574e+02f

5.480072e+00f

896

-2.799760e+01f

-4.730762e+00f

-1.793505e+01f

1.025499e+02f

897

-1.752084e+00f

-1.008342e+01f

4.972482e+00f

1.337730e+01f

898

1.009280e+02f

4.410386e+01f

-3.090244e+01f

1.159987e+00f

899

8.682887e+00f

3.759020e+01f

-1.300923e+01f

6.528017e+01f

900

-1.092584e+01f

-1.614863e+01f

-8.958755e+00f

1.592620e+01f

901

-1.715158e+01f

-3.242145e+01f

8.285250e+01f

-2.912034e+01f

902

-1.389204e+01f

2.942801e+01f

-2.509853e+01f

1.072711e+02f

903

-4.301907e+00f

7.724734e+00f

5.678146e-01f

1.117320e+01f

904

3.453416e+01f

1.371431e+02f

-4.298758e+01f

8.070879e+01f

905

3.357521e+01f

4.010500e+01f

-2.202576e+00f

4.918327e+01f

906

2.279385e+02f

1.796524e+02f

-2.060144e+01f

1.343851e+02f

907

9.838353e+01f

1.746644e+02f

-1.447610e+01f

1.635639e+02f

908

2.801592e+01f

1.230933e+01f

3.468154e+01f

1.197100e+01f

909

3.723420e+01f

2.024563e+00f

1.598909e+02f

1.941511e+01f

910

3.969309e+01f

1.838511e+02f

6.145607e+01f

5.628458e+01f

911

2.607072e+01f

8.247676e+01f

5.580140e+01f

1.539209e+01f

912

-4.554895e+01f

-1.824279e+02f

-5.575848e+01f

1.585562e+02f

913

-1.458893e+01f

-5.080788e+01f

1.747289e+00f

3.375986e+01f

914

1.753119e+01f

-2.450553e+00f

-9.074928e+01f

9.838161e+01f

915

-6.360537e-01f

5.042346e+00f

-1.339492e+01f

2.057966e+01f

916

-1.052980e+02f

-4.067219e+01f

-5.481996e+00f

9.032536e+01f

917

1.831553e+01f

1.704221e+00f

4.757848e+01f

-2.088168e+01f

918

-1.591674e+01f

5.121291e+01f

-7.000573e+01f

1.927318e+02f

919

-2.527100e+01f

2.105769e+01f

-1.331635e+01f

3.876060e+01f

920

-4.532313e+01f

8.373482e+00f

-1.413524e+01f

8.107645e+01f

921

-2.435918e+00f

3.836693e+00f

-5.798696e+00f

1.310498e+01f

922

4.380313e+01f

4.899327e+01f

-4.883399e+01f

5.336309e+01f

923

-4.980548e-01f

5.279466e+01f

2.328701e+01f

6.443145e+01f

924

-4.423166e+00f

-1.092303e+01f

7.251961e+00f

8.440732e+01f

925

-1.283354e+01f

1.293243e+01f

2.905103e+01f

-1.383844e+01f

926

4.347485e+00f

4.221582e+01f

-3.842675e+01f

3.919870e+01f

927

-4.567650e+00f

9.623812e+00f

1.207033e+01f

7.418797e-01f

928

4.343932e+01f

7.134294e+01f

4.388439e+00f

-4.132276e+00f

929

-2.101004e+00f

1.599172e+01f

-6.849517e+00f

-8.455407e+00f

930

7.304959e+01f

2.006082e+02f

-1.456714e+02f

-4.234155e+01f

931

-1.132936e+01f

1.051540e+02f

1.851726e+00f

-2.098751e+01f

932

1.182452e+01f

-5.153357e+00f

2.063510e+00f

-7.432684e+01f

933

-2.249662e+01f

-1.587951e+01f

8.651531e+00f

-9.167120e+01f

934

4.757087e+01f

4.730294e+01f

-2.398663e+01f

-2.345738e+01f




935

-2.944503e+00f

-2.121625e+01f

-8.592415e-01f

-3.301051e+01f

936

-5.809109e+01f

4.834226e+01f

-5.387604e+00f

2.054737e+01f

937

1.981356e+01f

-3.852367e+01f

-3.919827e+00f

-4.096904e+01f

938

2.610822e+01f

1.946264e+02f

-5.082562e+01f

7.041968e+01f

939

3.016208e+01f

6.223083e+01f

1.029608e+01f

5.595626e+01f

940

5.653005e+01f

3.117116e+00f

1.776895e+01f

-5.069824e+01f

941

2.349273e+00f

-1.280223e+01f

1.738795e+01f

-3.042604e+01f

942

-2.741161e+01f

4.211334e+01f

-5.737218e+00f

-6.821308e+01f

943

-3.974626e+00f

-9.524748e+00f

1.775658e+00f

-2.409856e+01f

944

-4.035726e+01f

8.790712e+00f

1.969059e+01f

1.130087e+02f

945

-1.381554e+01f

1.962326e+00f

-4.584522e+00f

1.914155e+01f

946

-1.239851e+01f

3.769103e+01f

-1.036908e+02f

-5.320386e+01f

947

8.939028e+00f

7.000800e+00f

-1.829186e+01f

-1.449995e+00f

948

-1.815824e+01f

2.915338e+00f

2.138418e+01f

1.261184e+01f

949

3.214741e+00f

-1.828209e+01f

2.545336e+01f

-1.192453e+01f

950

1.243644e+01f

1.052582e+01f

-4.815324e+01f

6.559429e+01f

951

2.303979e+01f

3.458112e+01f

1.393319e+00f

2.014394e+00f

952

-9.741342e+01f

2.127838e+02f

-4.403180e+01f

1.250183e+02f

953

-1.281060e+00f

6.827779e+01f

-1.121834e+01f

3.792794e+01f

954

-1.797575e+01f

9.068700e+01f

-4.230067e+01f

6.291307e+01f

955

2.848770e+00f

3.803514e+01f

-7.395258e+00f

-1.693666e-01f

956

-1.416765e+01f

4.939830e+01f

-8.476540e+01f

7.132703e+01f

957

-4.534632e+01f

1.199923e+01f

2.495244e+01f

-7.785877e+01f

958

-1.773323e+01f

2.762570e+01f

2.099282e+00f

1.469839e+00f

959

3.620496e+00f

-1.193903e+01f

8.626517e+00f

4.930952e+00f

960

-7.298593e+01f

-6.710960e+00f

-1.165048e+01f

1.441259e+02f

961

-1.198211e+01f

-3.671595e+01f

2.725596e+00f

1.483689e+01f

962

-3.174024e+01f

-5.967281e+01f

-6.020750e+01f

5.907795e+01f

963

-1.052593e+01f

-1.570269e+01f

-8.629033e+01f

3.707693e+01f

964

-2.424240e+01f

1.756507e+01f

-3.863182e+01f

3.050188e+01f

965

-5.261983e+01f

-6.006301e+01f

1.238116e+02f

-8.669578e+01f

966

-3.913574e-01f

7.259784e+01f

-1.866658e+02f

1.772961e+02f

967

-3.437796e+01f

9.181270e+00f

-2.618374e+01f

3.512183e+01f

968

-1.155222e+01f

2.302230e+00f

-1.977294e+01f

5.599016e+01f

969

5.604462e+01f

-4.315877e+01f

-9.239677e+00f

-3.356361e+01f

970

2.199024e+01f

6.823550e+01f

-2.496532e+01f

7.178606e+01f

971

6.520518e+01f

2.798703e+01f

-3.052851e+01f

3.473392e+01f

972

9.726257e+00f

-1.769550e+00f

-8.242507e+00f

3.457922e+01f

973

-3.963404e+01f

2.661633e+01f

4.168720e+01f

-3.309643e+01f

974

-5.904578e+00f

1.068306e+01f

-1.914852e+01f

8.601739e+01f

975

1.026949e+01f

2.508734e+01f

-1.291526e+01f

-3.002816e+00f

976

-1.987645e+02f

-2.027293e+02f

1.471570e+01f

3.078370e+02f

977

1.166489e+01f

-8.063556e+01f

4.721591e+01f

1.691607e+02f

978

-1.204971e+01f

-1.963677e+02f

-1.530434e+02f

2.348594e+02f

979

6.878704e+00f

-6.473373e+01f

-4.436267e+01f

5.489179e+01f

980

-1.099679e+02f

-2.445468e+01f

2.317781e+01f

1.886992e+02f

981

-1.582926e+01f

-5.178455e+01f

1.164595e+02f

-8.350600e+00f

982

-6.173004e+01f

-3.057202e+01f

-1.549427e+02f

3.851968e+02f

983

-6.983607e+01f

1.252710e+01f

-2.993007e+01f

1.431717e+02f

984

-6.455817e+01f

-7.985500e+01f

2.732176e+01f

1.545720e+02f

985

-3.389105e+00f

-1.737665e+01f

8.641815e+00f

1.793043e+01f

986

-1.082667e+02f

-4.230530e+01f

-9.343213e+01f

9.824146e+01f

987

-1.671752e+01f

-8.321855e+00f

-3.322777e+01f

2.803246e+01f

988

3.784456e+00f

-8.419405e+01f

1.767135e+01f

7.743160e+01f

989

-5.121458e+01f

2.314851e+01f

1.058561e+02f

-1.060212e+02f

990

5.171604e+00f

5.652861e+01f

-1.605891e+02f

1.381751e+02f

991

-7.460727e+00f

3.657645e+01f

7.743556e+00f

2.313348e+01f

992

-5.493473e+01f

-5.676268e+01f

1.801532e+01f

-7.411072e-01f

993

2.306760e+01f

-2.067780e+01f

5.038124e+01f

-6.544560e+01f

994

8.032934e+00f

7.179582e+01f

-4.396809e+01f

9.931790e+00f

995

9.717121e+00f

-2.473879e+01f

-1.486118e+01f

-3.630994e+01f

996

3.638663e+01f

-7.411973e+00f

3.391744e+01f

-6.686446e+01f

997

-1.724561e+01f

2.994366e+01f

7.154828e+01f

-2.532613e+02f

998

2.283850e+01f

4.587559e+01f

-6.379286e+01f

2.264895e+01f

999

6.928734e+00f

-1.676284e+01f

-2.729474e+01f

-1.699161e+02f

1000

-1.423502e+01f

-1.059721e+01f

-1.126292e+01f

-5.592815e+01f

1001

6.551392e+01f

-2.878760e+01f

9.464539e+00f

-1.746977e+02f

1002

-8.054388e+00f

5.076021e+01f

-6.935185e+00f

2.150099e+01f

1003

3.306339e+01f

-9.456460e+00f

1.349558e-01f

-4.643474e+01f

1004

1.108146e+01f

-6.862247e-01f

1.216288e+01f

-3.612302e+01f




1005 9.055611e+01f -5.146319e+01f 1.239097e+01f -1.519000e+02f
1006 -7.393864e+00f -3.992108e+00f 1.982524e+01f -3.321019e+01f
1007 2.257887e+00f -5.489872e+01f -1.862823e+01f -4.236289e+01f
1008 -1.802795e+02f -7.061139e+01f -3.673163e+01f 7.671021e+01f
1009 -3.259672e+01f -2.710078e-01f -1.773940e+01f 4.089658e+01f
1010 -9.618672e+00f -3.806740e+01f -9.396459e+00f 9.597201e+01f
1011 6.016460e+01f -4.094289e+01f -1.085322e+02f 3.031608e+01f
1012 1.623755e+01f -4.422408e+01f 6.261455e+01f 1.042913e+02f
1013 -2.336336e+01f -1.602995e+01f 6.543449e+01f -4.103353e+01f
1014 1.155188e+01f 7.104852e+01f -8.454871e+01f 2.138997e+02f
1015 8.585933e-01f 1.652802e+01f -4.011930e+01f 2.972007e+01f
1016 -4.630685e+01f 3.170146e+01f -4.765725e+01f 6.005632e+01f
1017 -5.831522e+00f -1.042655e+02f -2.752071e+01f -1.285155e+01f
1018 -1.826684e+01f -2.553606e+01f -4.969689e+01f 2.659323e+01f
1019 -4.273684e-01f -2.607804e+01f -1.086372e+01f 3.341604e+00f
1020 1.295670e+01f -2.975246e+01f 5.892236e+01f 7.497585e+01f
1021 -2.509461e+01f -1.936021e+02f 1.012253e+02f -6.859307e+01f
1022 2.677677e+01f -7.885068e+00f -4.971602e+01f 6.600209e+01f
1023 1.383562e+01f -6.607554e+01f 9.244051e+01f 4.518500e+01f
/* SE_Shape5 */
/* dim=4x512 codewords */
index codeword
0 -7.224097e+01f -3.415088e+02f -2.299115e+02f -1.744034e+02f
1 -2.534680e+00f -8.452189e+01f 8.752303e+01f 4.117774e+00f
2 7.237285e+01f -1.368329e+02f 1.104489e+02f -3.564561e+01f
3 1.443610e+02f -5.744830e+01f 4.372877e+02f 2.318452e+02f
4 1.959064e+01f -1.440060e+02f -5.479437e+01f -9.330870e+01f
5 1.631901e+01f 1.279862e+01f 1.384809e+02f -2.520641e+00f
6 4.287267e+01f -6.124569e+01f 1.339805e+02f -8.577949e-01f
7 -2.793676e+00f -3.667525e+01f 1.860507e+02f 2.169447e+02f
8 -4.800562e+01f -1.024903e+02f -1.504208e+01f -8.645311e+01f
9 -6.269104e+01f 3.641669e+01f 7.465507e+01f 3.056171e+01f
10 -6.933166e+00f 7.949766e+00f 7.609005e+01f -1.528468e+01f
11 -2.276996e+01f -5.166711e+01f 2.931263e+02f -6.924191e+01f
12 -1.325288e+01f -2.081453e+01f -3.817722e+01f -1.284207e+01f
13 -3.719302e+01f 4.500993e+01f 8.259805e+01f 4.819974e+01f
14 -5.318383e+01f 7.055368e+01f 3.185610e+01f -1.789640e+01f
15 -1.313422e+02f 1.429318e+02f 2.367224e+02f 7.958197e+01f
16 5.395267e+01f -1.080866e+02f -6.613143e+01f -1.557333e+01f
17 -1.595204e+01f 5.814026e+01f -2.252008e+00f 1.147405e+02f
18 -4.164081e+01f -1.227245e+01f 6.071333e+01f 6.675083e+01f
19 -3.153067e+01f 4.557214e+01f 1.979789e+02f 2.157673e+02f
20 5.288546e+00f -3.179867e+01f -3.397883e+01f -1.869532e+01f
21 -2.131606e+00f 1.015456e+01f 6.321984e+00f 2.647363e+01f
22 3.029670e+01f -4.451591e+01f 9.633846e+00f 2.840607e+01f
23 1.592112e+01f 6.653127e+01f 2.992664e+01f 1.879005e+02f
24 -2.526952e+00f -1.481567e+01f 3.434562e+01f 2.688499e+01f
25 4.918232e+01f -3.433073e+01f 6.526061e+01f 1.960139e+02f
26 -3.557672e+00f -1.112320e-01f 8.785844e+00f 1.174452e+00f
27 1.353359e+01f -1.566228e+01f 6.677322e+01f 3.630854e+01f
28 8.490892e-01f 4.311048e-01f -6.172758e-01f -9.782301e-01f
29 8.002045e+00f -9.476031e+00f -2.325300e+01f 3.149468e+01f
30 4.687713e+00f 2.598924e+01f 5.220760e-01f 2.929035e+00f
31 -6.343770e+01f 1.553681e+02f 1.570776e+01f 6.289817e+01f
32 -1.486321e+01f -5.984330e+01f -9.458195e+01f -8.537872e+01f
33 -3.971132e+01f 7.518286e+01f -1.913205e+01f -1.877368e+01f
34 2.091882e+01f -2.996994e+01f 1.332216e+02f -9.442741e+01f
35 -2.555159e+01f 1.900131e+01f 1.717694e+02f 4.231897e+01f
36 1.108218e+02f -1.194417e+02f 8.008218e+01f -5.304565e+01f
37 1.307303e+01f -4.308566e+01f 4.757629e+01f 2.153208e+00f
38 2.239965e+02f -1.444678e+02f 2.584158e+02f -1.042914e+01f
39 9.814158e+01f -3.548009e+01f 1.074628e+02f 2.943421e+01f
40 -1.939095e+01f -6.611009e+01f -4.734568e+01f -1.682286e+01f
41 -1.380464e+02f 2.547407e+02f -6.818320e+01f -1.990747e+01f
42 -7.462549e+01f 3.825741e+01f -4.141285e+01f -1.001897e+02f

N
w

-1.688903e+02f

4.756228e+01f

7.568243e+01f

-1.065248e+02f




44 3.343108e+01f 3.606890e+01f 4.908850e+01f -8.135235e-01f
45 -4.946521e+01f 1.829455e+02f 8.058339e+01f 8.076106e+01f
46 7.071374e+01f -6.934637e+01f 6.110162e+01f -1.720418e+00f
47 -5.384036e+01f 4.764317e+01f 5.147501e+01f 6.526317e+01f
48 4.479188e+00f -1.605094e+01f -1.248164e+01f -8.819100e+00f
49 -6.317758e+00f 7.358287e+00f 4.270894e+00f 9.629669e+00f
50 9.213771e+00f -1.005811e+02f 1.262815e+01f -3.760102e+00f
51 -2.418411e+01f -1.463119e+01f 7.851159e+01f 7.979369e+01f
52 4.450998e+01f -6.310098e+01f 2.729916e+01f -6.437669e+01f
53 9.246837e+00f -1.387984e+01f 1.757221e+01f -1.082478e+01f
54 1.172888e+02f -2.489718e+02f 8.006781e+01f -3.493406e+01f
55 1.627668e+01f -9.593005e+01f -1.782783e+00f 3.854639e+01f
56 -4.137079e+00f -3.500773e+01f 2.794730e+01f -5.075122e+00f
57 -5.936260e+01f 4.451046e+01f -4.620115e+01f 3.808519e+01f
58 1.158419e+01f -5.250583e+00f 6.933043e+00f -6.722890e+01f
59 -3.191115e+01f 3.854952e+01f 1.916814e+00f -4.577449e+01f
60 -1.264834e+00f -1.635877e+01f 1.323104e+01f 4.210530e+00f
61 -3.391734e+00f 3.986929e+01f 1.045820e+01f 5.532623e+01f
62 6.293894e+01f -4.811902e+01f -2.186943e-01f -4.099194e+01f
63 -1.752476e+01f 1.364287e+01f -2.054596e+00f 1.792832e+01f
64 7.071561e+01f -1.422936e+02f -7.218620e+01f -1.798856e-01f
65 -2.955167e+01f -3.957426e+01f 9.439397e+01f 1.223563e+00f
66 4.648792e+01f 6.407607e+00f 6.054667e+01f -6.768115e+01f
67 1.636022e+02f -1.130492e+02f 2.518087e+02f 1.851260e+01f
68 -2.879143e+01f -5.044048e+01f 5.302629e+01f -2.900628e+01f
69 -1.341742e+02f -1.237346e+02f 2.820704e+02f -1.095361e+02f
70 1.615991e+01f -1.321822e+01f 2.401171e+01f 2.934057e+00f
71 -2.331807e+01f -6.894558e+01f 9.753874e+01f 5.683086e+01f
72 1.562576e+01f 2.225604e+01f -4.661019e+01f -4.524290e+01f
73 -7.035220e+01f 8.564919e+00f -1.277187e+02f 3.625515e+01f
74 1.910042e-01f 9.802090e+00f -6.103825e+01f -6.093312e+01f
75 -2.696470e+01f 1.506442e+01f 4.495411e+01f -9.506558e+01f
76 3.697345e+00f -3.365402e+01f 1.063137e+01f 1.555931e+01f
77 -4.344927e+01f -9.241866e+01f 4.619951e+01f -6.521626e+01f
78 -4.559556e+00f -7.634112e+00f 4.784321e+00f -8.512321e+00f
79 -3.375061e+01f 4.439852e+01f 4.818821e+01f 1.863087e+01f
80 1.921443e+01f -1.751837e+01f -6.005112e+00f -8.508079e-02f
81 -1.092482e+00f 1.306226e+01f 2.446462e+01f 3.357338e+00f
82 5.835654e-01f 1.050529e+00f 4.001868e+01f -8.844140e+00f
83 7.346025e+01f 6.506699e+01f 1.453645e+02f -1.460647e+01f
84 -1.722713e+01f -2.089215e+01f -1.454264e+00f -1.185815e+01f
85 -7.723459e+01f -9.071578e+01f 5.967016e+01f -6.039589e+01f
86 5.123377e+00f -7.422465e+00f 5.301455e+00f -8.380628e+00f
87 1.872406e+01f 2.295778e+01f 6.248983e+00f 1.766867e+01f
88 1.977208e+00f -2.972606e+00f -1.175285e+01f -4.078745e+00f
89 -2.942713e+00f -1.520415e+01f 6.202744e+00f 4.604567e+01f
90 3.850652e+01f 4.496532e+01f -3.908395e+01f -4.026641e+01f
91 -1.285768e+01f 8.987773e+00f 1.889578e+01f -2.575549e+01f
92 6.071974e+01f 4.405277e+01f -4.532100e+01f -5.389964e+00f
93 4.156258e+01f -7.434866e-01f -6.491521e+01f 5.007715e+01f
94 3.944423e+00f 2.262858e+01f -2.024760e+01f 2.498853e+00f
95 -1.906281e+00f 8.951632e+00f -4.671535e+01f -1.980983e+01f
96 5.930780e+01f 1.539171e+00f -6.356366e+01f -9.658236e+01f
97 -4.453417e+01f -6.896203e+00f 1.354732e+02f -8.891150e+01f
98 7.585672e+01f 2.059613e+01f -1.046719e+01f -3.156588e+02f
99 2.539343e+01f -6.126494e+01f 5.102383e+01f -7.952541e+01f
100 4.147787e+01f -6.059567e+01f 6.076451e+01f -2.818322e+00f
101 1.961121e+01f -2.183078e+02f 2.779418e+02f -2.354968e+01f
102 7.595151e+01f -1.691409e+01f 3.655060e+01f -5.627213e+01f
103 -2.808554e+01f -8.980690e+01f 3.654807e+01f 5.321900e+01f
104 2.945167e+01f 3.108421e+01f -1.684262e+02f -1.826881e+02f
105 3.741101e+01f 8.907853e+01f -1.531120e+01f -1.999500e+01f
106 -6.635968e+01f 1.611540e+02f -1.422391e+02f -2.359958e+02f
107 -1.027115e+02f 6.335635e+01f 5.890118e+01f -2.317287e+02f
108 -3.568023e+01f -3.004601e+01f -4.720082e+01f -6.538943e+01f
109 -2.420128e+00f -4.263517e+01f 9.142486e+01f 3.677592e+01f
110 2.252550e+01f 2.613908e+01f 2.377423e+00f -1.089434e+02f
111 -7.869323e+01f 9.381803e+00f 2.965409e+01f -4.895101e+01f
112 -7.763386e+00f 1.729950e+01f -2.076704e+00f -3.999288e+01f
113 -1.834761e+01f -1.275474e+01f 3.761565e+01f -2.555982e+01f




114

6.128716e+00f

-1.627836e+01f

8.417426e-01f

-1.574892e+02f

115

-2.691706e+00f

-7.347255e+00f

4.439051e+01f

-4.360759e+01f

116

-3.648065e+00f

-1.232642e+01f

1.357200e+01f

-2.670861e+01f

117

-4.811148e+00f

-5.413715e+01f

8.195444e+01f

-8.428111e+01f

118

4.136722e+01f

-6.868942e+01f

-2.783349e+01f

-4.582828e+01f

119

-1.465775e+01f

-1.421526e+01f

1.700677e+01f

-3.863719e+00f

120

3.953027e+01f

-7.618148e+00f

-9.368017e+01f

-4.748377e+01f

121

2.818595e+00f

1.737600e+00f

-7.094651e+00f

5.785191e+00f

122

5.421157e+01f

2.708056e+01f

-1.358517e+02f

-1.383537e+02f

123

-5.815253e+01f

3.657610e+01f

1.650299e+00f

-4.102374e+01f

124

2.294277e+01f

6.393948e+00f

-3.306164e+01f

-3.661114e+00f

125

2.204850e+01f

-2.616923e+00f

-1.899096e+00f

2.395342e+00f

126

1.809921e+01f

1.074701e+02f

-9.412917e+01f

3.141559e+01f

127

7.264172e+00f

1.246083e+01f

-8.145624e+00f

3.595879e+01f

128

-4.901291e+02f

-3.087985e+02f

-3.517769e+02f

1.048723e+02f

129

-1.033980e+02f

-9.325104e+01f

-1.052364e+02f

-5.960427e+01f

130

-1.751980e+02f

-6.563534e+01f

-1.028124e+02f

-1.294020e+02f

131

3.624958e+01f

-1.333738e+01f

1.169443e+02f

7.270349e+01f

132

-1.904479e+02f

-4.231232e+02f

-4.614496e+01f

-7.899152e+01f

133

-9.572653e+01f

-1.610434e+02f

-5.067430e+00f

8.905225e+01f

134

-9.578900e+01f

-1.386260e+02f

3.794329e+01f

1.771788e+01f

135

2.386354e+00f

2.843141e+00f

2.771185e+01f

4.281747e+01f

136

-5.200424e+01f

-1.219745e+02f

-1.202008e+02f

1.577073e+01f

137

-1.895511e+02f

1.576509e+02f

-1.173526e+02f

1.189042e+02f

138

-4.789680e+01f

4.342012e+01f

-6.776256e+01f

-1.131609e+02f

139

-7.712103e+01f

8.002439e+01f

4.012933e+01f

2.982221e+01f

140

-2.675811e+01f

-1.660393e+02f

-7.038818e+01f

4.560122e+01f

141

-1.433711e+02f

-8.409892e+00f

5.042733e+01f

1.984105e+01f

142

-6.167263e+01f

-4.350230e+01f

4.184977e+01f

-3.039065e+01f

143

-1.081915e+02f

8.749730e+01f

1.640191e+02f

-2.196589e+01f

144

-1.341916e+02f

-1.917522e+02f

-1.324093e+02f

2.541303e+01f

145

-8.551830e+01f

-3.651320e+01f

-3.613755e+01f

6.185310e+01f

146

-4.670377e+01f

-6.288307e+01f

-1.657188e+01f

-2.293704e+01f

147

2.772961e+01f

4.050206e+01f

5.079276e+01f

4.041062e+01f

148

3.146358e+01f

-1.874087e+02f

-8.208204e+01f

-2.928578e+01f

149

1.224387e+01f

-2.902534e+01f

-1.892225e+01f

1.812803e+01f

150

5.352742e+01f

1.244220e+01f

1.437704e+01f

9.475008e+01f

151

1.640437e+02f

8.009580e+01f

-5.553344e+01f

3.805836e+01f

152

-1.278948e+02f

-3.359999e+01f

-6.157497e+01f

2.465482e+01f

153

-6.306075e+01f

6.181715e-01f

-4.802540e+01f

1.146905e+02f

154

-1.394029e+01f

-8.081942e+00f

-9.246063e+00f

-2.001749e+01f

155

-4.473860e+01f

3.249331e+01f

-7.300407e+00f

-7.805927e+00f

156

-2.878723e+01f

-7.668082e+01f

-1.014817e+01f

3.043956e+01f

157

-3.234480e+01f

3.568585e-01f

-9.329520e+00f

3.517903e+00f

158

1.541468e+01f

6.101679e+00f

1.235321e+01f

9.334053e+00f

159

8.038906e+00f

1.600213e+01f

3.440883e+01f

1.270487e+01f

160

-1.750028e+02f

-1.510330e+02f

-1.521861e+01f

8.141479e+01f

161

-1.851013e+02f

7.911119e+01f

-3.646004e+01f

3.229775e+00f

162

-9.298784e+01f

2.874952e+00f

3.992886e-01f

-8.231313e+01f

163

-1.286975e+02f

3.162759e+00f

-9.445391e+00f

-4.998420e+01f

164

-3.100434e+01f

-1.294288e+02f

-2.223382e+01f

-8.245887e+00f

165

-8.093064e+01f

5.030370e+01f

2.946943e+01f

5.822795e+01f

166

9.476801e+01f

-2.803452e+01f

4.016521e+01f

1.992910e+01f

167

-9.013789e+00f

-1.098684e+00f

2.153182e+01f

1.567203e+01f

168

-1.580277e+02f

7.607675e+01f

1.739395e+01f

9.331100e+01f

169

-6.314642e+02f

4.512007e+02f

-1.256703e+02f

5.309097e+02f

170

-2.074674e+02f

1.750129e+02f

-1.211692e+02f

-1.612573e+02f

171

-3.300590e+02f

2.232878e+02f

1.833881e+01f

-8.801331e+01f

172

-7.154375e+01f

1.583570e+01f

1.375203e+02f

1.179287e+02f

173

-2.880376e+02f

1.315067e+02f

1.126987e+02f

2.679645e+02f

174

-8.105770e+01f

6.738242e+01f

2.013170e+00f

-1.418342e+01f

175

-1.239462e+02f

8.758101e+01f

3.717259e+01f

2.490352e+01f

176

-8.196072e+01f

-7.400150e+01f

-2.588659e+01f

-1.124186e+00f

177

-1.055565e+02f

-3.779158e+01f

-1.693435e+01f

7.904105e+00f

178

-4.118056e+01f

-1.171803e+01f

1.851546e+01f

5.403842e+00f

179

-1.044728e+02f

3.182006e+01f

-3.267234e+01f

2.439805e+01f

180

2.173420e+01f

-4.249213e+01f

-2.495996e+01f

-7.372384e+00f

181

-1.733268e+01f

1.447956e+00f

1.910183e+00f

2.832842e+01f

182

3.224969e+01f

-7.542976e+01f

-5.473665e+00f

-1.669638e+01f

183

2.273862e+01f

2.261948e+01f

-1.736998e+01f

1.491119e-01f




184

-1.398786e+02f

-6.762144e+01f

4.519868e+01f

3.888116e+01f

185

-2.557274e+02f

-4.002994e+01f

-5.963669e+01f

1.002754e+02f

186

-8.424302e+01f

1.949413e+01f

-2.604656e+01f

-3.653975e+01f

187

-9.074365e+01f

1.559456e+02f

-1.228115e+02f

-1.380371e+01f

188

-1.756622e+01f

4.662712e+01f

-1.750987e-01f

3.089990e+01f

189

-5.727877e+01f

6.691576e+01f

-2.523796e+00f

9.987911e+01f

190

-2.496159e+00f

1.337864e+01f

9.069791e+00f

-4.325504e+00f

191

-5.387091e+01f

1.828805e+01f

-4.369616e+01f

-6.117632e-01f

192

-1.220607e+02f

-2.790378e+01f

-1.188131e+02f

1.023907e+01f

193

-6.613209e+01f

-8.022907e+00f

-7.920473e+01f

-3.726114e+00f

194

-8.169948e+01f

8.963309e-02f

1.500424e+00f

-1.580413e+01f

195

3.091161e+01f

-1.111030e+01f

6.177293e+01f

3.707045e+00f

196

-6.765980e+01f

-1.475013e+02f

-1.228245e+02f

-1.025674e+02f

197

-8.022839e+01f

-2.758991e+01f

1.014192e+02f

-7.769528e+01f

198

3.582092e+01f

-3.257145e+01f

2.857075e+01f

5.305964e+01f

199

-6.291245e+00f

-8.471578e+00f

2.387695e+01f

-8.501721e+00f

200

-1.136961e+01f

1.668148e+01f

-1.449703e+02f

-8.888467e+01f

201

-8.491724e+01f

6.349139e+01f

-3.147471e+02f

3.810745e+01f

202

-2.511765e+01f

-1.309610e+01f

-2.388255e+01f

-2.931112e+01f

203

-7.560140e+01f

6.884189e+01f

-1.211752e+02f

-9.709624e+00f

204

-8.094465e+00f

-3.952005e+01f

-2.111503e+01f

-1.414320e+01f

205

-1.276885e+02f

3.300267e+00f

-9.889220e+01f

6.638647e+01f

206

3.947919e+00f

-3.529669e+00f

3.016468e+00f

9.377594e+00f

207

-5.346292e+01f

2.809430e+01f

2.783436e+01f

9.107659e+00f

208

-5.544914e+01f

-8.007348e+01f

-1.948053e+01f

3.957221e+01f

209

-2.054000e+01f

-9.548264e+00f

-2.208137e+01f

2.416983e+01f

210

-1.207221e+01f

-6.140471e+00f

2.168431e+00f

-1.682225e-02f

211

-1.374285e+01f

-1.716161e+01f

5.237946e+01f

1.536680e+01f

212

-1.670513e+01f

-5.166593e+01f

-3.310556e+01f

-5.853762e+01f

213

-6.452653e+01f

-1.802617e+01f

1.152278e+01f

-9.785408e+00f

214

3.946273e+01f

4.586205e+00f

6.733745e-01f

-1.105114e-01f

215

3.787770e+01f

1.958724e+01f

7.722115e+00f

4.177884e+00f

216

-4.507698e-01f

-9.149450e+00f

-2.796767e+01f

-2.169631e+01f

217

-1.923915e+01f

-4.181669e+00f

-1.514533e+02f

3.102444e+01f

218

1.451133e+01f

7.607017e+00f

-3.752773e+00f

5.052477e+00f

219

-8.679494e+00f

-4.509811e-01f

-3.299517e+01f

1.138781e+01f

220

2.326215e+01f

-1.991486e+01f

-3.363077e+01f

-3.042105e+01f

221

-3.021509e+00f

1.055051e+01f

-1.422632e+01f

8.219278e+00f

222

3.319254e+00f

1.180170e+00f

2.348810e+00f

2.477852e+00f

223

-4.658415e+00f

-4.865668e-01f

-7.492277e+00f

-1.816152e+00f

224

-4.824936e+01f

-4.249844e+01f

-3.251180e+01f

1.524245e+01f

225

-3.558498e+01f

1.467670e+01f

-1.583411e+00f

4.619221e+01f

226

7.103062e+01f

-9.319691e+01f

-1.602815e+00f

-4.684371e+01f

227

-1.461588e+01f

7.738719e+00f

2.945543e-02f

-1.504904e+01f

228

7.408744e+01f

-2.779816e+01f

1.368839e+01f

1.789202e+01f

229

2.106104e+01f

-7.421533e+01f

4.978619e+01f

-2.649717e+01f

230

2.687700e+02f

-1.276467e+02f

8.540343e+01f

1.405406e+02f

231

9.755909e+01f

2.486925e+01f

5.460705e+01f

-2.167683e+01f

232

-7.225999e+00f

3.967591e+01f

-5.098844e+01f

8.102224e+00f

233

-1.455736e+02f

1.158296e+02f

-7.325707e+01f

1.475374e+02f

234

-3.181041e+01f

4.144828e+01f

-5.391638e+01f

-4.755762e+01f

235

-1.343841e+02f

7.649548e+01f

-1.276844e+01f

-3.154128e+01f

236

-6.046935e+01f

-5.052032e+00f

1.766635e+01f

6.888904e+01f

237

-9.695324e+01f

-4.249137e+01f

3.004257e+00f

1.666785e+02f

238

6.988446e+01f

-2.306783e+00f

5.821824e+01f

6.690777e+01f

239

-2.239819e+01f

-1.575533e+01f

2.469466e+00f

3.772826e+01f

240

-2.557168e+01f

1.260773e-01f

1.229623e+01f

6.607617e+00f

241

-9.243539e+01f

-4.456417e+00f

4.117477e+01f

-4.966759e+00f

242

-6.936916e+00f

-4.487998e+01f

2.598589e+01f

-5.575389e+01f

243

-1.690167e+01f

6.997915e-01f

-1.083251e+01f

2.470072e+00f

244

6.200054e+00f

-1.347607e+01f

-5.221631e+00f

1.131096e+01f

245

5.409183e+00f

-2.165078e+00f

1.565600e+01f

-1.784852e+01f

246

5.225631e+01f

-1.022675e+02f

1.609757e+01f

3.140914e+01f

247

1.236804e+01f

-6.297240e+00f

5.098393e+00f

5.616476e+00f

248

-2.870804e+01f

-3.057013e+01f

1.078646e+01f

-6.054094e-01f

249

-9.252771e+01f

1.871356e+01f

-1.509309e+01f

5.678858e+01f

250

-3.483762e+01f

1.004655e+01f

-2.516129e+01f

-4.843069e+01f

251

-2.793391e+01f

3.554142e+01f

-4.033838e+01f

3.380660e+01f

252

6.848726e+00f

1.272950e+01f

2.042256e+00f

1.335002e+01f

253

-3.801345e+01f

-2.381242e+01f

-1.274181e+01f

3.064587e+01f




254

-3.006693e+01f

2.350847e+01f

-1.582671e+01f

-1.313860e+01f

255

-2.267754e+00f

6.131951e+00f

-2.540524e+00f

1.793340e+00f

256

-2.602792e+01f

-1.017641e+02f

-1.740470e+01f

-8.075488e+01f

257

1.409504e+01f

8.692205e+00f

4.688150e+01f

6.275372e+01f

258

3.565010e+01f

1.115568e+00f

2.252525e+01f

5.101844e+01f

259

-5.316019e+01f

-5.211581e+01f

1.607909e+02f

2.316667e+02f

260

-3.395222e+01f

-7.369822e+01f

1.058922e+01f

-1.157806e+01f

261

-1.864633e+01f

-3.656468e+01f

1.242685e+01f

2.172509e+01f

262

2.365805e+01f

-1.780664e+01f

-8.828355e-01f

2.055815e+01f

263

-3.891084e+01f

-2.904659e+01f

-6.920439e+00f

1.522751e+02f

264

-4.278527e+01f

-6.188411e+01f

-1.497046e+01f

-1.417290e+02f

265

2.827925e+01f

-3.149699e+01f

-1.497658e+01f

9.085215e+01f

266

-2.469408e+01f

-6.660832e+00f

4.655645e+00f

-3.247622e+01f

267

-7.566485e+01f

1.222958e+02f

5.261352e+01f

-1.356718e+01f

268

-4.130568e+01f

-2.131731e+01f

1.114909e+01f

-4.405708e+01f

269

4.796301e+01f

-3.529256e+01f

-2.480848e+01f

-2.856434e+00f

270

2.565193e+00f

8.882797e+00f

7.956729e+00f

5.368738e+00f

271

8.576624e+00f

3.643532e+01f

9.092934e+01f

2.965130e+01f

272

2.582210e+01f

-1.256673e+01f

-1.823667e+01f

4.481687e+01f

273

1.539836e+02f

-3.192010e+01f

-4.010284e+01f

2.054426e+02f

274

3.893365e+01f

-3.577870e+01f

8.854280e-01f

5.005868e+00f

275

2.229121e+00f

4.106913e+00f

3.694304e+01f

9.558260e+01f

276

2.182979e+01f

-5.753213e+01f

-1.346167e+01f

3.177657e+01f

277

6.229033e+01f

4.111803e+01f

-5.778986e+00f

4.262572e+01f

278

1.843930e+02f

-9.886469e+01f

1.036606e+01f

8.812613e+01f

279

8.737914e+01f

3.776595e+00f

-4.403338e+01f

1.485321e+01f

280

2.556648e+01f

-7.843745e+01f

-6.763878e+01f

5.986902e+01f

281

1.163002e+02f

-1.780007e+02f

-1.320695e+02f

2.702686e+02f

282

-2.275584e+01f

5.035579e+01f

-1.846773e+01f

4.890922e+00f

283

1.589596e+01f

-4.262065e+01f

-5.007692e+01f

8.718648e+01f

284

2.540721e+01f

-2.090868e+01f

-6.316955e+01f

1.194563e+01f

285

1.723335e+02f

-7.153433e+01f

-1.170531e+02f

8.860314e+01f

286

2.988006e+01f

-2.234478e+01f

-1.632739e+01f

1.862799e+01f

287

3.723506e+01f

1.113514e+01f

-2.079331e+01f

1.227221e+01f

288

1.642086e+01f

-7.863937e+01f

-6.661040e+01f

-3.107991e+01f

289

-6.279432e+00f

3.391553e+01f

2.471869e+01f

-1.672129e+01f

290

1.149549e+02f

-5.191133e+01f

-5.961166e+01f

-5.641650e+01f

291

-1.443805e+01f

2.844816e+01f

5.630069e+01f

6.115506e+01f

292

2.931646e+01f

-1.196476e+01f

1.524423e+01f

-4.050534e+00f

293

2.662226e+01f

-2.992776e+01f

3.713841e+01f

-1.652210e+01f

294

1.164263e+02f

-5.027757e+01f

1.393697e+02f

3.350730e+00f

295

1.853317e+01f

-9.099771e+00f

2.259193e+01f

1.854424e+01f

296

-2.441974e+01f

-3.413545e+02f

-2.050337e+02f

-1.559022e+02f

297

-2.253459e+00f

-2.786962e+01f

-3.149986e+01f

-1.009109e+02f

298

2.493520e+01f

-1.814977e+01f

-9.839252e+01f

-1.082730e+02f

299

3.076356e+01f

-2.089092e+01f

7.518166e+01f

-1.690462e+02f

300

-6.538629e+01f

-6.239236e+01f

-8.157248e+00f

-1.139168e+02f

301

5.210783e+00f

3.985172e+01f

2.115188e+01f

5.861368e+00f

302

3.182151e+01f

1.175033e+01f

1.777158e+01f

-2.726555e+01f

303

-1.201960e+01f

-6.799473e+00f

1.167974e+00f

-7.026115e+01f

304

1.686264e+01f

-1.257363e+01f

1.436683e+01f

-3.512646e+01f

305

4.213156e+01f

2.840898e+01f

1.361698e+01f

4.502953e+01f

306

4.572717e+00f

8.981042e+00f

-1.659353e+01f

-4.616721e+01f

307

-1.009113e+01f

-7.480584e+00f

5.273086e+00f

1.448309e+01f

308

3.193474e+00f

3.980138e-01f

1.457782e+01f

-2.083707e+00f

309

2.166581e+00f

-4.578209e+00f

-2.132811e+00f

-2.260280e+00f

310

1.004164e+01f

-5.295354e+01f

2.448281e+01f

-2.849890e+01f

311

1.152722e+00f

-8.438873e+00f

5.415828e+00f

2.716412e+00f

312

4.970164e+01f

-1.316138e+02f

1.756749e+01f

-8.540855e+01f

313

2.722350e-01f

-5.901179e+01f

-9.601443e+01f

1.098240e+02f

314

1.344854e+01f

-3.868587e+00f

-4.690299e+00f

-9.962342e+00f

315

1.212572e+01f

-9.070940e+00f

-1.480468e+01f

-2.427865e+01f

316

2.058902e+01f

4.272989e+01f

-3.921455e+00f

4.564357e+00f

317

5.316376e+01f

-5.492102e+01f

-4.884978e+01f

-3.253591e+01f

318

-8.838170e+00f

1.408442e+02f

-4.611798e+01f

2.721488e+01f

319

-5.391349e+00f

3.352518e+01f

-1.602914e+00f

-6.346127e+00f

320

5.610821e+01f

-3.042099e+00f

-1.461347e+01f

-3.384731e+01f

321

5.607257e+00f

1.015061e+01f

2.845134e+01f

-2.102522e+01f

322

2.299744e+02f

-5.662606e+01f

5.187247e+01f

-7.452612e+01f

323

-3.435854e+00f

5.164482e+01f

8.259259e+01f

-6.077316e+01f




324 1.808501e+00f 3.408920e+00f 3.053936e+00f -2.009278e+01f
325 -2.850314e+01f 2.598798e+01f 9.711818e+01f -6.086765e+01f
326 5.492112e+01f -2.320849e-01f -1.063772e+00f -7.880479e+01f
327 -1.839178e+01f -1.473681e+01f -2.772500e+00f 1.498143e+01f
328 -8.826769e+00f -1.957164e+01f -2.259529e+01f -4.043682e+01f
329 -4.329793e+01f 9.829152e+01f 7.881666e+00f -6.349838e+01f
330 -6.408821e+00f 9.681027e+01f 8.274528e+00f -7.370311e+01f
331 -2.497018e+01f 3.048679e+02f -5.007944e+01f -2.336102e+02f
332 6.444579e+01f 1.104570e+01f -4.091908e+01f 6.494843e+00f
333 5.344052e+01f 3.253053e+01f -1.098247e+02f 5.570633e+01f
334 7.177333e+00f 3.631745e+00f -4.173658e+00f -1.448554e+01f
335 -9.155081e+00f 5.778922e+01f -4.387947e+01f -6.785622e+01f
336 7.786528e+00f -2.373410e+00f -4.598256e+00f -6.484489e-01f
337 4.670035e+01f -4.360101e+00f -6.945338e+00f 2.766690e+01f
338 6.024177e+01f 3.689769e+01f 2.324295e+01f -4.617384e+01f
339 1.162078e+01f 1.639684e+01f 9.677499e+00f -1.469520e+01f
340 4.644822e+01f -1.056956e+01f -9.587570e+01f 8.819092e+00f
341 1.109483e+01f -6.207466e+00f -7.740614e+01f 8.306777e+01f
342 2.752359e+01f 6.604212e+00f 2.738659e+00f 3.604771e+01f
343 -6.307344e+00f -2.491698e+01f -7.206456e+01f -6.195260e-01f
344 7.888876e+01f 3.348632e+01f -5.813511e+01f -1.447907e+01f
345 7.065101e+01f 3.323522e+01f -4.861838e+01f 1.397695e+02f
346 6.998343e+01f 2.117982e+02f -1.470336e+00f 1.976722e+00f
347 -1.676264e+01f 1.062041e+02f -7.770114e+01f -9.975589e+01f
348 7.198685e+01f 5.570198e+01f -2.156210e+02f 1.037994e+02f
349 1.523071e+02f 7.964714e+01f -2.476784e+02f 1.978513e+02f
350 -4.930971e+01f 7.767579e+01f -6.662063e+01f 1.879738e+01f
351 1.338881e+01f -3.418016e+01f -2.153308e+02f 5.824058e+01f
352 1.141565e+02f 6.489650e+01f -1.915947e+01f -2.913036e+01f
353 -1.896922e+01f 1.549328e+02f 1.252628e+02f -2.804871e+01f
354 4.487964e+02f 1.064910e+02f 3.758545e+01f -3.766768e+02f
355 4.768187e+01f 6.938548e+01f -7.254021e+00f -1.367574e+02f
356 2.960706e+01f 8.411428e-01f 3.908372e+01f -5.494880e+01f
357 7.875262e+01f -6.580510e+01f 1.666134e+02f -6.763023e+01f
358 1.106083e+02f -9.009404e+00f 5.661780e+01f -4.226500e+01f
359 -2.057510e+01f 3.824987e+01f 4.077012e+01f -3.667485e+01f
360 2.153434e+01f -4.313694e+01f -4.448294e+01f -9.049099e+01f
361 6.460657e+01f 2.441247e+02f 1.665349e+02f -1.328280e+02f
362 5.666193e+01f -1.640425e+01f 3.337148e+01f -1.712585e+02f
363 1.432708e+02f 2.210887e+02f 2.408583e+02f -4.323946e+02f
364 4.203845e+00f 3.450055e+01f -3.212078e+01f -4.185099e+01f
365 1.819144e+00f 5.881392e+01f 2.030422e+01f -4.604983e+01f
366 4.257468e+00f 4.861159e+01f -8.396690e+01f -8.466282e+01f
367 -1.466254e+02f 6.237473e+01f 7.631308e+01f -1.811652e+02f
368 2.059127e+01f 2.240190e+00f -1.714106e+01f -4.121369e+01f
369 -4.866959e+00f 2.002646e+01f 2.267364e+01f -3.285638e+01f
370 1.388026e+02f 1.034330e+01f -1.165650e+02f -8.161495e+01f
371 3.092070e+01f -8.273679e+00f -1.300411e+01f -1.025407e+01f
372 -2.059791e+01f 1.333329e+01f -4.546544e+01f -1.594612e+01f
373 3.170298e+01f -2.047462e+01f 1.323532e+01f -3.691870e+01f
374 -4.405898e+00f 7.705063e+01f -3.568735e+01f 5.888852e+01f
375 -7.339100e+00f 1.216151e+01f -5.211148e+00f -3.067947e+00f
376 9.749936e+00f -1.569341e+01f -5.633550e+01f -4.050390e+01f
377 5.981884e+01f 6.188660e+01f 5.843682e+01f -1.234486e+01f
378 -8.091006e+00f 3.886321e+01f -6.008685e+01f 5.057122e+01f
379 1.078938e+01f 2.006543e+01f 8.287444e+01f -1.069432e+02f
380 2.682469e+00f 8.168697e+01f -1.975866e+02f -9.879182e+00f
381 1.350290e+02f 7.750233e+01f -3.703911e+01f 3.273562e+01f
382 -9.499564e+01f 1.856126e+02f -2.468191e+02f 1.916900e+01f
383 -6.502234e+00f 5.233828e+01f -5.430744e+01f -2.201103e+01f
384 -5.861549e+01f -8.976859e+01f -2.001322e+02f 2.384332e+01f
385 -2.518359e+01f -3.275378e+01f -4.499232e+01f 8.904284e+00f
386 -4.993419e+01f -2.259721e+01f -3.575805e+01f -1.361727e+01f
387 -3.056616e+01f -2.637572e+01f 2.234506e+01f 6.181581e+01f
388 -9.063458e+01f -1.956654e+02f -1.099328e+01f -8.607054e+00f
389 -3.399231e+01f -2.874210e+01f -2.046417e+01f -1.029926e+01f
390 1.104077e+01f -7.331593e+01f 3.974207e+01f 9.901445e+01f
391 1.060935e+02f -7.273944e+01f 5.859950e+00f -1.049359e-01f
392 -6.105939e+01f -6.446678e+00f -5.397833e+01f -4.837263e+01f
393 -2.896922e+01f 8.427853e+01f -8.831187e+00f 5.232608e+01f




394

3.971591e-03f

1.494663e+01f

-6.777686e+00f

-1.545365e+01f

395

-2.339570e+01f

9.232541e+01f

2.463146e+01f

1.841809e+01f

396

-4.437596e+01f

-3.865835e+01f

3.485452e+01f

4.046657e+00f

397

-4.255429e+01f

-1.276305e-02f

2.539373e+01f

-1.368413e+01f

398

1.472968e+01f

-1.112262e+01f

-8.682323e-01f

2.792291e+01f

399

-2.501247e+01f

1.279790e+01f

3.698242e+01f

-5.256403e+00f

400

-1.389474e+01f

-7.027615e+01f

-8.271126e+01f

4.317635e+01f

401

1.315270e+01f

-2.836778e+01f

-1.211120e+01f

6.106445e+01f

402

1.046332e+02f

3.174458e+01f

-3.594292e+01f

7.461868e+01f

403

8.430895e+01f

-2.794108e+01f

-7.651225e+00f

-1.864202e+01f

404

6.736282e+01f

-4.285775e+01f

-3.774602e+01f

5.162328e+01f

405

1.019541e+02f

-4.999983e+01f

-5.921380e+01f

9.522647e+01f

406

2.169423e+02f

-1.001284e+02f

-2.095526e+01f

2.605537e+02f

407

2.974816e+02f

-1.309525e+02f

-1.091436e+02f

7.046960e+01f

408

1.289371e+01f

2.608696e+01f

4.367154e+00f

5.600982e+01f

409

2.592863e+01f

4.939797e+01f

-6.204736e+01f

2.576559e+02f

410

2.171405e+01f

2.171992e+01f

2.042728e+01f

1.275903e+00f

411

-4.641140e+00f

1.832718e+01f

-1.895327e+01f

7.047016e+01f

412

3.734298e+01f

2.737974e+01f

-2.416939e+01f

2.992100e+01f

413

8.615932e+00f

2.518330e+01f

-2.986406e+01f

5.851981e+01f

414

1.478873e+02f

3.734939e+01f

4.309802e+01f

8.912696e+01f

415

1.009914e+02f

1.594883e+01f

-4.559251e+01f

-3.494229e+01f

416

-5.953759e+01f

-2.569496e+01f

-2.755647e+01f

4.977902e+01f

417

1.469401e+01f

3.511003e+01f

-6.909016e+01f

3.997887e+01f

418

6.646771e+00f

-2.701534e+01f

1.565337e+01f

-5.212066e+01f

419

-2.735971e+01f

1.937494e+01f

1.467782e+00f

-3.120099e+01f

420

-1.463965e+01f

-4.245603e+01f

4.982465e+00f

-2.171298e+01f

421

-1.896457e+01f

6.798770e+00f

3.297768e+01f

2.709388e+01f

422

2.719375e+01f

3.157749e+00f

1.763870e+01f

1.253050e+01f

423

1.118850e+01f

-2.211740e+01f

3.104160e+00f

-9.720916e+00f

424

6.742558e+00f

-5.690960e+01f

-4.344276e+01f

-4.544669e+01f

425

-3.909027e+00f

1.953661e+02f

-7.378949e+01f

1.799198e+02f

426

-6.931242e+01f

-2.052773e+01f

-1.034761e+02f

-5.509537e+01f

427

-7.227165e+01f

1.190814e+02f

-7.998154e+01f

-9.575904e+01f

428

-8.820415e+00f

3.344547e+01f

3.233073e+01f

3.039071e+01f

429

-1.180260e+02f

7.402422e+01f

1.111348e+02f

5.770362e+01f

430

-5.513233e+00f

5.671739e+00f

-1.519959e+01f

-1.701871e+01f

431

-1.765647e+01f

3.139987e+01f

1.269327e+01f

-1.071523e+01f

432

-3.625782e+00f

-1.983015e+01f

-4.719091e+00f

5.555747e+00f

433

-1.837827e+01f

-3.237542e+01f

-1.636524e+01f

3.138012e+01f

434

5.246282e+00f

-2.644405e+00f

1.131800e+01f

2.291970e+01f

435

-1.774247e-01f

-5.758407e-01f

-4.437962e+00f

1.616659e+01f

436

4.611825e+01f

6.613115e+01f

1.113547e+01f

1.678631e+01f

437

1.050041e+01f

2.575098e+00f

-3.000301e+00f

1.997723e+01f

438

5.698211e+01f

5.567982e+01f

4.031338e+01f

1.608200e+02f

439

8.200202e+01f

-7.576649e+01f

1.300961e+01f

3.377452e+01f

440

-7.568134e+00f

2.789545e+01f

1.420245e+01f

1.861786e+01f

441

-3.319102e+01f

1.010449e-01f

-3.828445e+01f

8.014675e+01f

442

-1.825926e+01f

-1.675169e+01f

-1.518025e+01f

-2.674865e-01f

443

-1.432635e+01f

3.396428e+01f

-2.030063e+01f

-7.664519e+00f

444

2.570308e+00f

2.029564e+02f

3.938926e+01f

1.003221e+02f

445

1.105423e+01f

5.759029e+01f

8.209068e+00f

3.323616e+01f

446

4.171705e+00f

5.092254e+01f

-1.601243e+01f

1.018476e+01f

447

2.331273e+01f

-4.661372e+00f

2.846769e+00f

-1.833670e+01f

448

1.060724e+00f

-6.488963e+01f

-4.054662e+01f

9.731126e+00f

449

-2.060492e+01f

2.944526e+01f

1.018842e+00f

3.852171e+00f

450

4.697958e+01f

-9.994888e+00f

1.940078e+01f

-1.659323e+01f

451

9.603244e+00f

1.003621e+02f

-2.962532e+01f

-1.035525e+01f

452

-9.048316e+01f

-3.564206e+01f

-2.110400e+01f

-4.354585e+01f

453

-3.339963e+01f

-1.701546e+01f

7.058804e+00f

-1.584693e+01f

454

2.101175e+01f

3.412477e+01f

-1.542087e+01f

2.996322e+01f

455

1.204226e+01f

1.533093e+01f

-7.238664e+00f

-6.091084e+00f

456

-7.699817e+00f

2.266672e+01f

-6.865942e+00f

1.339207e+01f

457

-8.309087e+01f

1.265453e+02f

-1.094725e+02f

6.410957e+01f

458

3.133123e+01f

6.610358e+01f

-3.404598e+01f

-4.977095e+01f

459

-2.556649e+01f

2.669519e+02f

-2.576074e+01f

-1.083193e+01f

460

3.727963e+01f

2.121676e+01f

-2.461484e+01f

-2.638809e+01f

461

-1.431086e+01f

1.416486e+01f

-2.453219e+01f

-1.991739e-01f

462

-2.621643e+01f

1.329469e+01f

4.881847e-01f

-8.542284e+00f

463

-4.516982e+01f

1.252521e+02f

-1.587382e+01f

4.382043e+01f




-6.482470e+00f

-1.180956e+01f

1.579420e+01f

-9.906530e-01f

-3.849259e-01f

4.480045e-01f

2.292495e+01f

-7.089993e+00f

-1.064877e+01f

4.072033e+00f

-1.910906e+01f

-1.085948e+01f

-1.133252e+01f

-3.265862e+01f

-9.706882e+00f

2.807898e+00f

-1.425390e+01f

1.022648e+01f

1.805243e+01f

-1.001755e+02f

8.048560e+01f

-6.012516e+01f

-4.406645e+01f

-7.221910e+01f

-2.226274e+01f

-1.944472e+01f

-5.244543e+01f

1.115782e+01f

-7.519498e+01f

3.535616e+01f

8.540282e+01f

1.953422e+01f

1.182165e+01f

8.619244e+01f

-1.097559e+01f

-1.749157e+01f

2.085314e+00f

-1.695788e+02f

-8.259795e+01f

9.699767e+01f

-1.132444e+02f

-2.603187e+00f

4.790757e+00f

-3.979600e+01f

1.788536e+01f

-8.691462e+00f

-8.154750e+01f

-1.114957e+01f

-4.245553e+01f

-8.831864e-01f

-1.051352e+00f

9.960055e+00f

6.338765e+01f

-2.678702e+01f

-5.787085e+01f

1.554902e+01f

-8.440359e+01f

2.830502e+01f

1.021858e+01f

-4.373375e+01f

-8.613497e+00f

-1.147180e+01f

-9.072688e+00f

-1.988312e+01f

4.842483e+01f

-2.498265e+01f

1.535350e+01f

2.538188e+01f

1.059195e+01f

5.096578e+00f

5.923004e+00f

-5.004314e+00f

-9.973074e+00f

-1.994116e+01f

8.842867e-01f

7.091714e+01f

2.401624e+01f

2.446466e-01f

2.886687e+01f

4.766403e+00f

-2.820832e+01f

1.803262e+02f

-2.631248e+01f

-1.048655e+02f

-6.175203e+00f

-3.247138e+00f

2.332392e+00f

-5.142905e+01f

2.782852e+01f

1.696459e+01f

1.068651e+01f

-3.343019e+00f

2.189435e+01f

3.798218e+01f

3.576060e+01f

-3.464448e+01f

1.551350e-01f

1.928955e-01f

6.108159e+00f

9.884865e+00f

1.365563e+01f

-6.151581e+00f

1.218010e+01f

-8.050222e+00f

-1.252733e+01f

7.879566e-01f

1.828698e+00f

-6.044724e+00f

8.066817e+00f

-1.003428e+00f

-1.028438e+00f

2.008733e+00f

3.367066e+00f

-2.322891e+00f

1.177796e+01f

-1.576581e+01f

3.738209e+01f

-2.096575e+01f

-9.842667e+00f

-4.446458e+00f

3.273621e+00f

-3.123500e+00f

-7.097918e+00f

9.579975e+00f

1.568060e+01f

1.072786e+01f

2.574827e+01f

8.499443e+00f

1.844386e+01f

3.882582e+01f

-1.577274e+01f

-3.508841e+01f

4.884528e+01f

2.238374e+00f

-1.917012e+01f

2.772281e+01f

-2.375984e+01f

-1.359516e+01f

1.028345e+02f

-1.212040e+02f

2.950373e+01f

1.184665e+01f

-2.486875e+01f

1.010818e+01f

codeword

-1.001903e+02f

-8.446484e+01f

-7.506603e+01f

-5.372419e+01f

-3.526208e+01f

-3.732882e+02f

-9.542826e+00f

-2.544565e+01f

-3.521582e+01f

-4.588637e+01f

-7.009737e+01f

-5.957597e+01f

6.254984e+01f

-3.433681e+00f

-3.053433e+00f

3.062190e+01f

9.696911e+01f

-9.727205e+01f

4.862160e+01f

5.290791e+01f

-1.371891e+01f

1.257393e+01f

1.969771e+00f

-1.221188e+01f

-1.329470e+01f

-2.258810e+01f

-2.134610e+01f

6.910762e+00f

-3.348378e+01f

-9.452280e+01f

-2.375080e+02f

-1.108919e+02f

-8.794429e+01f

-4.520446e+01f

-9.562418e+00f

-3.007779e+01f

-3.644405e+00f

1.984743e+01f

-7.466264e+00f

-3.694774e+01f

5.443581e+01f

1.241948e+01f

464 -8.698389e+00f
465 -1.398431e+00f
466 5.955465e+01f
467 4.178613e+00f
468 3.855243e+01f
469 1.585528e+01f
470 1.502367e+02f
471 7.737529e+01f
472 3.429519e+01f
473 -5.442449e+00f
474 9.245712e+01f
475 -1.434468e+01f
476 1.134411e+02f
477 7.374146e+01f
478 1.167885e+01f
479 -2.798210e+01f
480 1.331594e+01f
481 1.339613e+01f
482 1.578893e+02f
483 2.898470e+01f
484 -7.422417e+00f
485 1.441960e+01f
486 7.052316e+01f
487 1.156391e+01f
488 9.787965e+00f
489 -4.847986e+00f
490 5.321981e+00f
491 -8.224569e+00f
492 -3.430131e+00f
493 -7.643304e+01f
494 -5.816037e+01f
495 -5.095869e+01f
496 -3.606019e+00f
497 -1.192014e+01f
498 2.186580e+01f
499 -8.477223e+00f
500 3.688790e+00f
501 -1.279520e+00f
502 -7.806357e+00f
503 -3.973956e+00f
504 -1.367573e+00f
505 -1.582913e+01f
506 -3.495904e+01f
507 -8.165817e+00f
508 2.183497e+01f
509 9.629498e+00f
510 -1.271007e+02f
511 -4.024986e+01f
[* SE_Shape6 */
/* dim=4x64 codewords */
index

0 -7.715674e+01f

1 -3.248690e-02f

2 2.715981e+01f

3 -9.543247e+00f

4 -4.587965e+01f

5 -4.909431e+01f

6 5.393697e+01f

7 -2.342088e+01f

8 -9.483003e+00f

9 -1.318463e+01f
10 1.157537e+02f
11 -2.328881e+01f
12 9.080060e+00f
13 -7.262711e+01f
14 8.167358e+01f

-7.590872e+01f

8.089388e+01f

2.270017e+00f




6.706063e+00f

8.733265e+00f

6.792525e+00f

2.685910e+01f

-8.763814e+00f

9.523971e+00f

-4.311794e+01f

3.930261e+01f

-7.635615e+01f

-6.526617e+01f

-1.349328e+02f

9.321072e+01f

6.627316e+01f

-4.454518e+01f

-3.550345e+00f

2.559018e+02f

4.243907e+01f

2.431019e+01f

1.204307e+02f

-2.241808e+01f

-2.996500e+01f

3.726667e+01f

1.724132e+01f

1.132150e+01f

2.247461e+00f

8.574753e+00f

2.154328e+01f

-7.375560e+01f

-4.165591e+01f

-2.019328e+01f

-7.580523e+00f

2.391256e+01f

-2.736161e+01f

-1.662466e+02f

-3.494158e+02f

9.736285e+01f

-3.539871e+01f

-7.809959e+00f

-4.028755e+01f

8.842011e+01f

1.626362e+00f

-3.058676e+01f

-2.964061e+00f

2.212437e+01f

-5.837995e+01f

6.321455e+00f

-5.399224e+01f

2.948944e+01f

-7.026150e+00f

-1.069256e+01f

-5.755084e+00f

2.445458e+01f

-1.205589e+02f

-5.178760e+01f

1.096689e+02f

-7.264160e+01f

-1.383182e+02f

5.295076e+00f

3.402568e+00f

-4.084459e+00f

2.676651e+00f

1.901172e+01f

-3.742046e+01f

2.257275e+01f

3.639659e+01f

-5.827017e+00f

2.740261e+01f

-5.965681e+01f

6.886417e+01f

-1.813419e+01f

1.254554e+02f

-3.755882e+01f

4.288682e+00f

6.359964e+01f

4.423034e+01f

9.449666e+01f

-1.265763e+02f

-4.276317e+01f

-3.712167e+01f

-3.750058e+01f

-1.273010e+00f

-2.979258e+01f

4.098346e+00f

-3.537130e+00f

-2.593299e+01f

5.345570e+01f

-1.912617e+00f

-1.839182e+01f

8.174182e+00f

4.595065e+01f

-1.695619e+02f

-1.117828e+02f

1.524306e+02f

-1.422062e+00f

-7.233149e-01f

1.993203e+00f

-1.100823e+02f

3.974484e+01f

1.519804e+02f

4.164361e+01f

-2.357601e+01f

-4.852063e+01f

7.453350e+00f

-1.356703e+01f

-1.089271e+00f

-2.331565e+01f

1.748271e+01f

4.001984e+01f

7.363817e+01f

1.113717e+02f

5.121661e+01f

2.067046e+02f

-7.302510e+00f

-6.585908e+01f

5.322728e+01f

-3.061950e+01f

7.132930e+01f

6.344651e+00f

-4.309694e+00f

2.467916e+01f

9.299767e+00f

3.486781e+01f

2.452423e+02f

1.782521e+01f

-5.735512e+01f

3.463223e+00f

-8.210009e+00f

1.674958e+00f

-4.798564e+00f

-8.668492e+01f

-1.062224e+02f

1.378531e+02f

1.381427e+01f

1.620355e+01f

7.401991e+01f

1.749418e+01f

-8.716717e+00f

-1.631431e+01f

-1.048827e+02f

-3.684306e+00f

4.842657e+01f

-1.690411e+01f

-9.526247e+00f

1.201487e+01f

-2.629004e+01f

-3.616854e+01f

5.187842e+01f

15 1.077513e+01f
16 -5.354506e+00f
17 2.654242e+01f
18 1.922930e+02f
19 8.107768e+01f
20 -9.555407e+01f
21 -1.276582e+02f
22 1.971344e+01f
23 -7.205238e+00f
24 3.120033e+01f
25 -1.635207e+01f
26 4.151114e+02f
27 9.470551e+01f
28 -2.561813e+00f
29 -6.618422e+01f
30 5.654617e+01f
31 1.151316e+01f
32 1.760924e+01f
33 5.221605e+01f
34 -6.866194e-01f
35 4.420654e+01f
36 -1.167449e+01f
37 -1.217190e+02f
38 3.659688e+01f
39 1.317821e+01f
40 -4.201677e+01f
41 -5.769096e+01f
42 1.748997e+01f
43 -4.623678e+00f
44 -3.909778e+01f
45 -2.645674e+02f
46 6.563335e-01f
47 9.140232e-01f
48 1.414145e+00f
49 -3.243694e-02f
50 6.046296e+01f
51 -2.765871e+01f
52 2.222178e+01f
53 -2.034584e+01f
54 3.412923e+01f
55 -3.386706e+01f
56 -3.223902e+01f
57 -7.755984e+00f
58 3.105626e+01f
59 8.345006e+00f
60 1.639190e+01f
61 -3.533627e+01f
62 -1.763505e+01f
63 2.514880e+00f
3. CbCelp

VQ codebook for stochastic excitation vector for 2kbps

/* 1st stage VX C gain codebook: cbLO_g[] */
/* dim=1 x 16 codewords */

index

codeword

0

1.63679657e+01

4.08766632e+01

1.91003250e+02

8.12259903e+01

8.14230530e+02

6.07095825e+02

3.76144836e+02

N[O~ |W|IN|F

5.17214417e+02




8

4.69211279e+03

9 2.85045361e+03
10 1.78430249e+03
11 2.00917432e+03
12 1.03291040e+03
13 1.17178540e+03
14 1.57345483e+03
15 1.43213721e+03

/* 1st stage VV X C shape codebook: cbLO_g[][] */
/* dim=80 x 64 codewords */

index

codeword

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
8.668371e-02
0.000000e+00
0.000000e+00
0.000000e+00
-1.229509e-01
2.063423e-02
0.000000e+00
0.000000e+00
-1.531175e-01
-3.212416e-01

0.000000e+00
-7.446723e-02
0.000000e+00
1.628212e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.327417e-01
0.000000e+00
-9.438528e-03
7.181489e-03
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
1.263896e-01
0.000000e+00
0.000000e+00
4.265333e-01
3.223823e-01
0.000000e+00
-9.680346e-02
-1.399930e-01
1.069120e-01
0.000000e+00
3.469223e-01
0.000000e+00
4.361209e-03
0.000000e+00

0.000000e+00
8.365795e-02
0.000000e+00
3.162742e-01
-1.559331e-01
-2.755800e-03
0.000000e+00
0.000000e+00
5.832724e-02
0.000000e+00
2.070712e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.817580e-01

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-6.673675e-02
0.000000e+00
0.000000e+00
8.642182e-02
7.616382e-02
0.000000e+00
0.000000e+00
-2.492027e-01
-3.091645e-02
8.736080e-03
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
3.038466e-02
0.000000e+00
5.487535e-02
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
7.150955e-02
0.000000e+00
3.145205e-02
0.000000e+00
-8.912478e-02
0.000000e+00
0.000000e+00
2.946955e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.297768e-01

1.034455e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.664525e-01
0.000000e+00
2.929597e-01
0.000000e+00
5.576105e-02
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-4.173242e-01
0.000000e+00
0.000000e+00
-1.507957e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.807242e-01

0.000000e+00
0.000000e+00
4.278887e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
3.264460e-01
0.000000e+00
-2.387601e-01
2.071751e-01
0.000000e+00
0.000000e+00
5.194358e-01

0.000000e+00
-8.418150e-02
0.000000e+00
0.000000e+00
3.612782e-01
-2.887599e-02
1.928561e-01
-1.029146e-02
2.170474e-02
4.727957e-02
-5.546883e-02
0.000000e+00
0.000000e+00
-1.081901e-01
0.000000e+00
-1.324701e-01

-3.431119e-02
1.003403e-01
3.961568e-02
0.000000e+00
-1.386515e-02
3.220217e-02
1.195134e-01
1.313047e-01
3.296610e-03
0.000000e+00
0.000000e+00
2.180739e-01
0.000000e+00
-3.947741e-02
2.329781e-02
-2.016195e-01

0.000000e+00
1.787905e-01
-7.716341e-02
-1.400476e-01
1.297576e-01
-1.979366e-02
7.011453e-02
0.000000e+00
0.000000e+00
4.197563e-02
-3.709866e-02
2.365173e-01
1.501998e-01
0.000000e+00
0.000000e+00
-1.284797e-01

-1.030924e-01
-1.453511e-01
-1.080922e-01
9.123196e-03
8.974585e-02
2.592422e-01
0.000000e+00
-2.092986e-01
-5.190199e-02
-5.300336e-02
-2.156807e-01
1.272576e-01
1.218029¢e-01
0.000000e+00
-1.425056e-01
0.000000e+00

1.638147e-02
7.306241e-02
7.019868e-02
-2.019143e-01
1.122697e-01
6.677318e-02
0.000000e+00
-1.249356e-01
2.513182e-01
5.749315e-02
0.000000e+00
0.000000e+00
5.407676e-02
-1.326761e-01
0.000000e+00
-1.964498e-01

0.000000e+00
6.211038e-02
-6.830758e-02
0.000000e+00
-5.346030e-02
1.179079e-01
-6.924803e-02
-6.094126e-02
1.203273e-01
-4.624523e-02
-4.826438e-02
1.326201e-01

0.000000e+00
0.000000e+00
9.526969e-02
-4.017135e-02
8.102176e-02
-5.978651e-03
2.367248e-02
-4.257798e-02
-6.632135e-02
6.067814e-03
0.000000e+00
2.268664e-01

3.275302e-02
-1.198653e-01
1.432645e-01
0.000000e+00
2.116191e-02
6.032893e-02
-6.733087e-02
1.530618e-02
-1.975852e-02
-3.409956e-01
0.000000e+00
1.526320e-01

-7.426704e-02
0.000000e+00
-3.714148e-01
1.684766e-02
-2.892020e-02
0.000000e+00
1.846650e-02
-2.906141e-01
9.922199e-03
-4.223726e-02
-9.283136e-02
-2.409160e-02

-2.077776e-01
-7.663831e-02
0.000000e+00
0.000000e+00
1.712772e-01
9.755966e-02
-2.750713e-02
8.083130e-02
-9.718367e-02
-2.033218e-01
1.301494e-01
5.123970e-02




4.177166e-02
0.000000e+00
-8.966246e-02
2.800390e-02

1.999217e-02
1.550389¢e-01
3.611934e-01
0.000000e+00

-1.842601e-01
1.044889¢e-01
1.961482e-01
-3.606865e-02

6.696353e-02
-5.895543e-02
0.000000e+00
0.000000e+00

-5.069190e-02
2.980536e-03
0.000000e+00
-5.167208e-02

-6.851541e-02
4.623980e-02
8.413111e-02
0.000000e+00
-1.061696e-02
-1.309335e-03
1.039670e-01
-2.047010e-01
-7.275250e-03
1.992517e-01
7.973570e-02
1.248135e-02
1.392538e-01
-6.807949e-02
1.173370e-01
2.399448e-01

-3.233859¢e-02
-1.893821e-01
-1.850753e-02
1.777913e-01
-2.948175e-01
0.000000e+00
0.000000e+00
-4.924064e-02
2.597088e-02
0.000000e+00
1.742104e-01
1.562396e-01
-1.501391e-01
0.000000e+00
9.033468e-02
6.592661e-02

4.064562e-03
0.000000e+00
1.340682e-02
8.692873e-02
-9.250643e-04
-6.099151e-03
5.899777e-02
1.538036e-02
-3.559601e-02
-2.173503e-01
1.394742e-01
1.066017e-01
5.376713e-02
0.000000e+00
-1.578965e-01
0.000000e+00

0.000000e+00
1.161268e-01
0.000000e+00
0.000000e+00
-2.070189e-01
-9.783129e-02
-8.974618e-03
0.000000e+00
7.058578e-02
5.231891e-02
7.130611e-02
8.316639e-02
-4.729616e-02
0.000000e+00
0.000000e+00
6.199083e-03

-5.817794e-02
2.189767e-01
1.241090e-01
-6.321253e-02
-2.299177e-01
4.102601e-02
-1.185342e-01
-2.208408e-01
-1.740188e-02
7.031193e-03
3.097296e-01
8.664023e-02
8.132518e-03
1.016306e-01
-1.779995e-01
-4.819654e-02

0.000000e+00
2.676435e-02
-1.885883e-02
4.922582e-02
-2.868485e-02
-2.369016e-01
-4.007258e-02
-1.905837e-01
0.000000e+00
-1.072020e-01
5.961511e-02
2.573951e-02
1.336364e-01
-9.086831e-03
-1.935646e-02
4.881159e-02

4.072129e-02
-1.119737e-01
0.000000e+00
1.884156e-01
5.374127e-02
1.777102e-02
-4.676265e-02
-6.958213e-02
2.729283e-01
-1.246174e-01
8.628888e-02
3.175903e-02
-1.100685e-01
-6.042259¢e-02
-9.367181e-03
-6.971891e-02

2.351524e-01
3.838634e-02
-2.448671e-01
-4.166127e-02
2.237625e-01
1.507170e-02
8.270830e-02
-8.811536e-02
-1.139816e-01
-3.395832e-01
0.000000e+00
0.000000e+00
-1.718847e-01
-6.605418e-02
0.000000e+00
-2.261834e-02

1.326076e-01
0.000000e+00
0.000000e+00
-1.206685e-01
0.000000e+00
-7.786537e-02
1.375236e-01
8.150120e-02
1.086328e-01
1.685047e-02
-1.440817e-01
0.000000e+00
0.000000e+00
5.789364e-02
1.101601e-01
-6.555185e-04

1.229718e-01
9.558739e-02
-1.915690e-01
8.930360e-02
-2.765942e-01
2.768026e-02
3.351047e-02
-1.122283e-01
0.000000e+00
-1.168743e-01
-6.333286e-02
0.000000e+00
1.058596e-01
-1.864227e-01
0.000000e+00
6.606196e-02

1.144709e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.516886e-01
0.000000e+00
-6.374828e-02
-5.947820e-02
-1.535626e-02
1.403747e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

2.859802e-01
-4.622316e-02
0.000000e+00
-9.544450e-02
-5.298662e-01
-8.968464e-02
0.000000e+00
0.000000e+00
-4.012959e-01
0.000000e+00
0.000000e+00
-5.791732e-02
0.000000e+00
-2.978670e-02
1.724256e-01
0.000000e+00

2.479818e-01
0.000000e+00
0.000000e+00
-3.009367e-01
0.000000e+00
-5.654503e-02
0.000000e+00
5.765983e-02
6.120697e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

-3.528697e-01
0.000000e+00
8.668036e-02
-1.616730e-01
-1.999967e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.847287e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

-5.462653e-02
0.000000e+00
-8.784793e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
7.174537e-02
0.000000e+00
-3.242782e-02
0.000000e+00
-3.570322e-02

9.525254e-02
0.000000e+00
1.433624e-01
-5.106444e-02
-8.394412e-02
-1.600331e-02
-5.574644e-03
-3.723726e-01
-1.616386e-01
-5.652595e-02
-8.078579e-02
-1.281174e-01
-1.246579e-01
0.000000e+00
-5.086229¢e-02
-9.409947e-02

1.714142e-01
9.249155e-02
-4.716781e-02
0.000000e+00
0.000000e+00
1.419130e-01
0.000000e+00
0.000000e+00
0.000000e+00
2.644849e-01
1.238485e-01
0.000000e+00
-1.082035e-01
0.000000e+00
-4.057032e-02
-1.469928e-01

7.894193e-02
-1.006343e-01
1.627346e-01
0.000000e+00
-1.390087e-01
3.547226e-02
-1.061710e-01
0.000000e+00
1.070670e-01
-1.707063e-01
5.397616e-02
0.000000e+00
-2.643339e-01
0.000000e+00
0.000000e+00
1.336108e-02

5.404997e-03
-6.669622e-02
0.000000e+00
1.490715e-01
-1.589523e-01
1.410345e-01
-1.638792e-01
0.000000e+00
0.000000e+00
-3.475726e-02
-3.922509e-02
0.000000e+00
0.000000e+00
1.730555e-02
5.099443e-02
-5.422432e-02

-3.337107e-01
5.757630e-02
0.000000e+00
1.127041e-01
0.000000e+00
-2.307342e-02
-1.521554e-02
7.145053e-02
0.000000e+00
-8.437679e-03
0.000000e+00
3.091413e-01
1.080647e-01
-6.952362e-02
-1.424230e-01
-2.694872e-02

0.000000e+00
-2.668635e-02
3.675922e-02
-1.100824e-01
0.000000e+00
-5.317160e-02
-1.058337e-01

-1.130124e-01
1.428174e-01
2.491294e-01
2.214209e-01
0.000000e+00
5.855310e-02
0.000000e+00

1.259848e-01
-1.467296e-01
0.000000e+00
0.000000e+00
6.979715e-02
0.000000e+00
1.505763e-02

2.064474e-02
6.034980e-02
0.000000e+00
0.000000e+00
0.000000e+00
3.008893e-02
1.465906e-01

0.000000e+00
-2.733297e-01
-1.423630e-02
-1.882147e-02
4.597319e-02
1.636985e-01
0.000000e+00




3.135809e-02
3.526599e-03
-1.047543e-01
-9.420968e-02
1.635047e-01
-6.722090e-02
0.000000e+00
-1.339488e-01
-1.201857e-01

1.677612e-02
1.996471e-01
3.049806e-02
1.268605e-01
-1.252551e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.050510e-02

8.379304e-02
0.000000e+00
-3.253802e-01
-9.437799e-03
-9.630246e-02
1.531722e-01
-1.616551e-01
1.817555e-01
-6.851291e-02

0.000000e+00
1.463492e-02
-2.486716e-01
9.871085e-02
0.000000e+00
0.000000e+00
0.000000e+00
1.901571e-02
1.741884e-01

0.000000e+00
5.582351e-02
-3.005802e-02
-3.122336e-01
1.367348e-01
2.123449e-01
-1.699343e-02
-1.109425e-01
5.951470e-02

-5.204961e-02
2.500322e-02
0.000000e+00
-7.017808e-03
0.000000e+00
-1.558849e-02
5.006663e-02
1.477155e-01
0.000000e+00
-1.377237e-01
0.000000e+00
2.568376e-01
0.000000e+00
1.070664e-01
1.835904e-02
1.575074e-01

1.105765e-01
0.000000e+00
-2.730675e-02
-2.096990e-01
-3.240453e-02
-2.529439%e-01
0.000000e+00
3.950630e-03
0.000000e+00
5.041304e-02
6.781540e-02
-4.846834e-02
0.000000e+00
2.855498e-01
1.389033e-02
-4.381688e-02

-2.188344e-01
-1.647620e-01
-2.478165e-02
0.000000e+00
1.995394e-01
3.691096e-02
-4.195499e-02
-1.110148e-01
6.278210e-02
0.000000e+00
-9.709130e-03
0.000000e+00
9.028047e-02
6.904217e-02
7.927611e-02
0.000000e+00

1.588331e-01
-1.047136e-01
7.318392e-02
1.771540e-01
7.789627e-02
1.247959%e-01
2.106432e-01
0.000000e+00
5.043171e-02
-1.686943e-01
4.035054e-02
1.679232e-01
-9.281924e-02
1.433496e-01
0.000000e+00
3.517214e-02

-2.188095e-02
-3.047016e-01
0.000000e+00
0.000000e+00
-9.488788e-02
9.687182e-02
4.513912e-02
-1.824765e-01
1.082794e-01
0.000000e+00
1.415920e-01
-2.054341e-01
0.000000e+00
1.450918e-01
5.040524e-02
-8.021181e-02
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-1.184579e-01
-8.753932e-02
1.433563e-01
1.146083e-01
-5.938482e-02
3.542646e-02
-1.914313e-01
5.985822e-02
9.607898e-02
2.783363e-02
1.270348e-01
-1.698069e-01
0.000000e+00
3.639935e-02
-2.976804e-01
0.000000e+00

1.401820e-01
-1.170508e-01
4.847837e-02
-6.150220e-03
-1.658500e-01
0.000000e+00
1.353696e-01
0.000000e+00
-1.117417e-02
2.233101e-01
-1.250601e-01
-9.051166e-02
-9.645480e-02
1.181297e-01
0.000000e+00
-5.866628e-02

0.000000e+00
-4.103570e-02
5.022078e-02
6.433681e-02
8.084041e-02
1.147855e-01
-2.313394e-02
1.540551e-01
9.613124e-02
0.000000e+00
3.099766e-02
0.000000e+00
2.398406e-02
0.000000e+00
1.392341e-01
0.000000e+00

-8.655734e-02
-1.390736e-02
1.826874e-01
0.000000e+00
2.477319e-01
1.235729e-01
-1.107694e-02
6.066566€e-02
2.281128e-01
-4.691504e-02
-4.954688e-02
0.000000e+00
0.000000e+00
-1.859562e-01
-2.330781e-01
0.000000e+00

2.511532e-01
-4.976107e-03
5.367411e-02
4.553910e-02
-5.047380e-02
1.692290e-01
1.116495e-02
2.275869e-02
1.702338e-01
6.188341e-03
7.404431e-02
2.440053e-01
-1.699868e-01
0.000000e+00
0.000000e+00
1.364874e-02
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0.000000e+00
-1.060365e-01
0.000000e+00
-8.451044e-02
-1.153773e-01
9.353368e-02
0.000000e+00
0.000000e+00
-6.860760e-02
-2.426863e-01
0.000000e+00
3.310943e-01
2.942288e-02
0.000000e+00
-4.977221e-02
4.715882e-02

-8.846001e-02
-9.141333e-02
4.821959e-02
-1.831814e-01
7.463606e-02
0.000000e+00
-2.967163e-02
1.875530e-02
0.000000e+00
-1.378449e-02
0.000000e+00
-9.083990e-02
1.144124e-01
-1.240306e-01
2.115396e-01
-8.318082e-02

-4.184854e-02
-8.926305e-03
0.000000e+00
0.000000e+00
-1.065313e-01
-1.115068e-01
-5.458750e-02
0.000000e+00
-4.121834e-02
-5.167505e-02
-2.596197e-01
1.012295e-01
5.067735e-02
3.790487e-03
-5.795059e-02
0.000000e+00

-3.031504e-01
6.040913e-02
0.000000e+00
-7.316098e-02
2.400000e-01
-1.269049e-01
-1.824451e-01
-1.955204e-01
0.000000e+00
1.044290e-01
-9.034151e-02
1.082746e-01
1.996776e-02
0.000000e+00
0.000000e+00
4.452052e-02

2.229595e-01
0.000000e+00
-2.396788e-01
4.718650e-02
9.668455e-03
1.510192e-02
-8.701614e-02
9.239270e-02
0.000000e+00
-8.337912e-02
8.773266e-02
0.000000e+00
-2.169889e-02
-9.548061e-02
2.814568e-01
-9.054305e-02
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5.226738e-02
-1.527019e-01
0.000000e+00
0.000000e+00
1.200875e-01
2.945571e-01
-1.140711e-01
1.951823e-01
9.125248e-02
5.363149e-02
1.010989e-02
0.000000e+00
-1.840855e-01
-3.153941e-02
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-1.600841e-01
-1.549908e-01
5.249560e-02
0.000000e+00
4.790216e-02
-1.290061e-01
1.610838e-02
-3.498878e-02
2.794867e-02
6.270842e-02
1.476120e-01
6.789200e-02
-2.341898e-01

-2.249037e-02
0.000000e+00
0.000000e+00
-4.750357e-02
2.435023e-01
0.000000e+00
-3.622640e-02
-5.336912e-02
1.381504e-01
-1.321937e-01
4.359725e-02
0.000000e+00
0.000000e+00
3.594700e-01
-2.385516e-01
6.973508e-02

9.563882e-02
4.495829e-02
1.131425e-01
6.946425e-02
-2.979402e-02
-9.806531e-02
1.585257e-01
-1.081680e-01
1.916832e-01
-1.656941e-01
0.000000e+00
-1.425188e-02
5.461627e-02
-1.236055e-01
0.000000e+00
-8.445712e-02

-5.413606e-02
0.000000e+00
2.251066e-01
4.601294e-02
-1.110556e-01
3.094085e-02
-1.986223e-02
6.258853e-03
0.000000e+00
-6.689768e-02
-7.006236e-02
-1.421728e-02
0.000000e+00
1.581428e-01
-2.124092e-01
-7.705665e-02

0.000000e+00
1.255758e-01

3.052458e-02
-1.253119e-02

0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
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0.000000e+00
0.000000e+00
-1.684990e-02
7.606973e-02
2.156103e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.328607e-02
-2.142807e-01
-1.258520e-01

0.000000e+00
0.000000e+00
-5.203775e-02
1.503713e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.321795e-01
0.000000e+00
0.000000e+00
2.501262e-01
-7.787670e-02

0.000000e+00
0.000000e+00
0.000000e+00
-3.399794e-02
0.000000e+00
-1.666505e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.829775e-01
1.829032e-01
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
4.019326e-02
0.000000e+00
0.000000e+00
6.422910e-01
0.000000e+00
3.079987e-02
0.000000e+00
0.000000e+00
-3.940682e-02
1.618111e-01
0.000000e+00

1.444075e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.465064e-01
0.000000e+00
0.000000e+00
3.960863e-01
0.000000e+00
1.377151e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
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0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.106349e-02
-5.913478e-02
6.054890e-02
-1.248292e-01
2.338520e-01
1.589346e-01
0.000000e+00
1.037748e-01
1.730431e-01
1.122662e-01
-1.842949¢e-03

0.000000e+00
-1.255805e-01
0.000000e+00
1.392960e-01
-7.485031e-02
0.000000e+00
-5.275781e-02
8.096541e-03
0.000000e+00
-2.090404e-02
1.430519e-01
-4.291384e-03
-1.370212e-01
-5.377327e-03
1.734881e-01
1.479437e-01

-3.460924e-02
1.398782e-01
1.196708e-02
-3.493728e-01
-2.644881e-02
3.977729e-02
1.130835e-02
1.430169e-02
-2.398101e-02
6.138080e-02
7.092372e-02
-2.903766e-01
6.838220e-02
-1.471375e-02
2.089176e-01
-3.514411e-02

0.000000e+00
3.199930e-02
-1.646960e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.399695e-01
1.757598e-01
-4.838313e-02
-7.580565e-02
-8.532753e-02
-5.292721e-03
3.054197e-01
1.918045e-01
5.747592e-02

1.073027e-01
-2.230761e-02
1.003426e-01
3.705410e-02
6.547042e-02
3.676563e-02
0.000000e+00
-1.124085e-01
-1.066129e-01
0.000000e+00
-2.998621e-02
1.388037e-01
9.792621e-03
-3.966831e-02
-2.239722e-01
-2.571907e-01
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4.244782e-03
-9.503651e-02
1.046008e-01
-2.144747e-01
9.581376e-04
9.437560e-03
0.000000e+00
0.000000e+00
0.000000e+00
-2.258416e-01
-5.396117e-03
-1.338785e-01
2.256816e-03
8.814584e-02
-7.685195e-02
1.736569¢e-01

0.000000e+00
1.152865e-01
-1.462350e-01
-3.526621e-03
0.000000e+00
2.108056e-01
-9.140352e-02
-3.159320e-02
0.000000e+00
2.856773e-01
0.000000e+00
0.000000e+00
1.062408e-01
0.000000e+00
6.388885e-02
-1.907217e-01

-1.087159¢e-01
4.316902e-02
-1.149189e-01
0.000000e+00
9.642459e-02
-3.144892e-01
-1.073301e-02
0.000000e+00
-5.775847e-02
-2.572417e-02
2.450048e-01
-4.158016e-02
1.389951e-01
1.618956e-02
7.738536e-02
-4.377383e-02

-1.080279e-03
-3.571646e-02
-8.611986e-03
0.000000e+00
-9.059028e-03
-2.579096e-01
0.000000e+00
3.145353e-02
1.648641e-01
-4.742481e-02
0.000000e+00
-4.921980e-02
9.768847e-02
0.000000e+00
2.753483e-01
1.166700e-01

0.000000e+00
-2.054230e-02
0.000000e+00
2.856612e-02
-1.314269e-01
1.687101e-02
1.234619e-01
0.000000e+00
1.778964e-02
-2.561272e-01
-7.927544e-02
0.000000e+00
1.275418e-01
-1.352719e-01
-1.710922e-01
-3.164948e-02
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-4.449867e-02
-5.145200e-03
7.871468e-03
1.128704e-02
-9.125906e-02
-6.053391e-02
9.761242e-02
-1.111302e-01
-1.450241e-01
3.337385e-02
-1.206725e-01
0.000000e+00
0.000000e+00
-1.862020e-02
0.000000e+00
-9.140582e-02

9.055889e-02
-6.122393e-02
-1.125362e-01
-2.129306e-01
0.000000e+00
0.000000e+00
1.494223e-01
3.324184e-04
-1.362006e-01
4.269869e-02
3.755829e-02
4.119036e-01
1.291150e-01
-1.725418e-02
6.661487e-02
1.964418e-02

1.625533e-02
1.806225e-02
2.421628e-01
8.113680e-02
-6.747673e-02
-1.408204e-01
-6.023963e-02
8.027700e-02
0.000000e+00
-1.447241e-02
-2.126236e-01
8.387204e-02
2.180859¢e-01
3.961763e-02
-4.743303e-02
0.000000e+00

1.202041e-01
1.121715e-01
9.648913e-03
0.000000e+00
0.000000e+00
-5.927842e-03
0.000000e+00
-1.152890e-01
3.360389e-01
0.000000e+00
1.829056e-01
-2.149649¢e-01
0.000000e+00
-7.739465e-02
3.596134e-02
0.000000e+00

-1.989173e-01
1.091225e-01
-7.914937e-02
-4.533440e-02
0.000000e+00
7.438395e-02
-4.428609e-02
0.000000e+00
0.000000e+00
1.055005e-01
0.000000e+00
-2.185033e-01
-1.299124e-01
-3.897086e-02
-1.549692e-01
0.000000e+00
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0.000000e+00
2.547679e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.301781e-01
0.000000e+00
0.000000e+00
9.488191e-02
0.000000e+00
0.000000e+00
1.233830e-01

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
4.037084e-01
0.000000e+00
-1.318666e-02
0.000000e+00
1.582230e-01
1.199584e-01
1.243223e-01

0.000000e+00
0.000000e+00
1.122786e-01
-1.984257e-01
-2.604505e-02
0.000000e+00
0.000000e+00
0.000000e+00
3.546191e-02
0.000000e+00
-4.498250e-01
3.733751e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-1.067540e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.709537e-03
0.000000e+00
3.112417e-02
3.104823e-02
0.000000e+00
-8.233973e-02

0.000000e+00
0.000000e+00
0.000000e+00
-7.514788e-02
0.000000e+00
0.000000e+00
1.766727e-01
0.000000e+00
0.000000e+00
1.888284e-01
1.134750e-01
0.000000e+00
0.000000e+00




0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
1.688116e-01
0.000000e+00

1.417152e-01
-1.676710e-01
0.000000e+00

0.000000e+00
0.000000e+00
-9.082860e-02

-2.623514e-01
1.343091e-02
-1.440900e-01
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-1.558381e-01
-2.198474e-01
8.631221e-02
-9.788779e-02
0.000000e+00
3.311100e-02
0.000000e+00
0.000000e+00
0.000000e+00
2.162094e-01
1.363128e-01
-8.637311e-02
0.000000e+00
8.465145e-03
-2.927592e-02
0.000000e+00

0.000000e+00
0.000000e+00
-8.744366e-02
-5.133312e-02
0.000000e+00
0.000000e+00
8.166263e-02
4.301036e-02
-1.080874e-02
0.000000e+00
8.272618e-02
1.804252e-01
-9.773062e-03
8.587882e-02
-1.726960e-01
-2.112415e-01

0.000000e+00
0.000000e+00
-1.450577e-01
-3.348986e-02
1.302543e-01
-1.297837e-01
-1.731240e-02
0.000000e+00
2.126244e-01
9.268834e-02
-1.616666e-01
-1.420782e-01
3.678833e-02
-2.556848e-02
-2.597356e-02
0.000000e+00

1.694985e-01
-9.483727e-02
-9.487721e-02
-1.319246e-01
0.000000e+00
1.043136e-01
-1.463674e-01
1.841493e-01
-8.532459¢e-02
8.659123e-02
-3.496521e-02
3.068520e-02
-1.834702e-01
1.094626e-01
-7.228072e-02
1.365712e-01

0.000000e+00
3.344159e-01
-1.706874e-01
0.000000e+00
-6.526400e-02
8.844133e-02
5.440976e-03
1.113537e-03
2.739208e-01
0.000000e+00
-1.916176e-01
-8.357511e-02
-1.778197e-01
3.874636e-02
1.203510e-01
0.000000e+00
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3.505024e-01
-1.137072e-02
9.082303e-02
-1.851064e-01
-1.531077e-01
0.000000e+00
0.000000e+00
-1.743298e-01
1.626664e-01
3.899942e-03
-8.367816e-02
6.844914e-02
1.484347e-01
0.000000e+00
-1.869704e-01
0.000000e+00

1.432176e-01
-8.109218e-02
2.500676e-02
1.071777e-01
2.405685e-01
-8.732510e-02
-3.193131e-03
-5.285450e-02
-1.221369e-01
-2.432545e-01
2.604903e-01
9.575964e-03
-9.321898e-02
0.000000e+00
2.258942e-02
1.265406e-01

-4.468819e-02
-3.930318e-02
-1.562702e-01
0.000000e+00
7.780046e-02
0.000000e+00
2.493715e-01
-8.769317e-02
0.000000e+00
1.973500e-02
1.513346e-01
9.767970e-02
-2.115592e-02
1.912192e-01
-1.005450e-01
-1.885987e-01

0.000000e+00
-9.755846e-02
0.000000e+00
-1.401498e-01
-6.850366€e-02
0.000000e+00
0.000000e+00
-1.550521e-03
7.441352e-02
4.628554e-02
-3.229359%¢e-04
0.000000e+00
-8.271987e-03
-2.163121e-02
1.686485e-02
6.532769e-02

3.566141e-02
0.000000e+00
8.860830e-03
-1.122344e-01
0.000000e+00
1.210968e-01
-5.564532e-03
-2.397181e-01
6.362223e-02
-3.293500e-02
1.071280e-02
-1.468418e-01
0.000000e+00
1.444020e-01
3.449182e-02
9.884507e-02
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0.000000e+00
0.000000e+00
-1.064343e-01
-8.676070e-02
4.295070e-02
0.000000e+00
1.928846e-02
-1.519352e-02
-3.473866e-02
-2.445286e-02
-3.735461e-01
-4.696700e-02
-5.830980e-02
6.633691e-03
2.137232e-01
1.048632e-01

-1.509707e-01
6.118804e-02
0.000000e+00
-1.444054e-02
9.466460e-03
1.409087e-02
1.251277e-01
-1.284745e-01
-2.520794e-02
-1.001322e-02
1.400303e-01
5.512613e-02
0.000000e+00
0.000000e+00
7.734106e-02
-2.653142e-02

-5.119377e-02
0.000000e+00
0.000000e+00
7.356741e-02
8.172152e-03
-2.111613e-01
1.414914e-01
0.000000e+00
-1.274821e-01
8.382109e-02
-4.070785e-02
-7.814900e-03
-1.923080e-01
-1.041185e-02
3.936302e-02
0.000000e+00

-8.328734e-02
-5.088449e-02
1.208422e-01
1.486961e-01
-6.033778e-02
2.040424e-01
8.033654e-03
1.934293e-02
-1.052486e-01
-3.331394e-02
-2.932206e-02
0.000000e+00
1.946200e-02
-7.724683e-02
-3.046806e-01
0.000000e+00

0.000000e+00
-3.027601e-02
0.000000e+00
2.633528e-01
-1.513955e-01
-1.934707e-01
1.369082e-01
0.000000e+00
-4.069012e-01
-1.388487e-01
-4.841131e-02
0.000000e+00
-8.631478e-02
0.000000e+00
0.000000e+00
-3.520869e-02
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-1.257286e-01
-2.306185e-01
4.221632e-02
0.000000e+00
-1.692620e-01
-4.826591e-02
-1.951189¢e-01
2.571811e-01
0.000000e+00
2.592065e-01
-1.016980e-01
-1.218223e-01
0.000000e+00
1.153894e-01
8.643431e-02
0.000000e+00

-7.482710e-02
-7.709291e-03
5.077273e-02
2.528824e-01
-1.269179e-01
-9.128623e-02
5.804066e-02
3.345241e-03
0.000000e+00
0.000000e+00
-1.107739%e-01
-2.787777e-02
-1.010319e-01
-1.265708e-01
-5.758055e-02
8.982566€e-02

0.000000e+00
1.608664e-01
-1.366954e-02
2.098448e-01
9.442349e-02
-2.061996e-01
-9.983543e-02
5.234505e-02
0.000000e+00
0.000000e+00
0.000000e+00
2.886978e-02
0.000000e+00
0.000000e+00
-1.118129e-01
5.374382e-02

0.000000e+00
-1.341210e-01
0.000000e+00
-6.767017e-02
2.714258e-03
0.000000e+00
7.001870e-02
-1.358375e-02
2.253912e-01
7.018156e-02
-4.203513e-03
0.000000e+00
0.000000e+00
-6.094101e-02
7.647143e-03
-9.004497e-03

0.000000e+00
0.000000e+00
-1.982493e-01
-6.837550e-02
5.883445e-02
2.488538e-01
1.668746e-01
2.482888e-01
-4.736172e-02
-2.102318e-02
3.352506e-02
0.000000e+00
-1.659465e-01
-2.191994e-01
4.483539e-03
-1.191895e-01
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3.113542e-01
5.615357e-02
-4.162973e-02
-1.469312e-01
0.000000e+00
-1.516775e-01
-1.211131e-02
6.101103e-03

-1.678654e-02
0.000000e+00
1.549152e-01
-7.649948e-03
0.000000e+00
-2.078092e-01
-6.926627e-02
0.000000e+00

-2.343062e-02
0.000000e+00
1.180959¢e-01
-8.582183e-02
2.896473e-01
2.755288e-02
8.253777e-02
1.559555e-02

5.884172e-02
-4.995218e-02
-1.219568e-02
-6.274144e-02
1.755413e-01
0.000000e+00
-9.207196e-02
0.000000e+00

1.196362e-01
5.119399e-02
-1.592638e-01
1.686104e-01
5.550749e-02
0.000000e+00
2.037183e-01
-1.115257e-01




3.665647e-02
0.000000e+00
0.000000e+00
-9.045225e-02
2.924474e-02
2.841692e-01
0.000000e+00
0.000000e+00

-9.792650e-02
1.032965e-02
1.800339e-02

-3.078079e-02
1.567455e-01
1.056360e-01
0.000000e+00
3.977479e-02

-6.448544e-02
9.677500e-02
2.878965e-02
2.362066e-02
0.000000e+00
-3.782579%e-01
-1.328063e-01
1.584520e-01

1.434751e-01
-1.138917e-01
-9.219384e-02
0.000000e+00
9.718517e-02
-1.674601e-01
-9.278624e-02
-7.385105e-02

-9.176196e-03
0.000000e+00
-4.468555e-02
1.511604e-01
-6.342785e-02
4.588354e-02
1.600208e-01
0.000000e+00
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-2.033872e-01
0.000000e+00
-1.447804e-01
-1.974016e-01
-3.481893e-02
-1.370049e-01
1.620574e-02
7.988900e-02
0.000000e+00
-1.288806e-01
-5.491357e-02
-4.941719e-02
0.000000e+00
6.667792e-02
-2.078793e-01
-1.102345e-01

-2.954464e-02
0.000000e+00
-1.768089e-02
-1.051958e-01
-3.819962e-02
2.039143e-03
2.665693e-02
5.000554e-03
-5.589191e-02
0.000000e+00
-7.805638e-02
0.000000e+00
-1.113929e-01
2.311812e-01
6.663837e-02
2.036201e-01

4.687919e-02
-1.069994e-01
0.000000e+00
-2.333684e-01
-1.036749e-01
0.000000e+00
4.919855e-03
0.000000e+00
-1.826511e-01
-1.972733e-02
1.648394e-01
9.244929e-02
-5.270017e-02
2.534244e-02
-1.260824e-01
7.187688e-02

-1.945650e-01
-1.106644e-01
-6.137063e-02
0.000000e+00
-1.971943e-01
2.050813e-02
-2.346562e-02
8.430111e-02
0.000000e+00
0.000000e+00
-3.717156e-02
-7.186580e-02
-7.245102e-02
0.000000e+00
-3.933493e-02
-1.801592e-01

-2.311004e-01
1.915462e-01
0.000000e+00
-1.421298e-01
0.000000e+00
6.836043e-02
2.885252e-01
4.071794e-02
1.240300e-01
7.472074e-03
1.767755e-01
1.122488e-01
0.000000e+00
2.812384e-02
-2.745107e-01
0.000000e+00
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2.768485e-01
1.395267e-01
-1.402718e-02
0.000000e+00
1.053941e-02
2.468120e-01
-1.048592e-01
0.000000e+00
-1.319828e-01
1.457614e-01
9.576823e-02
-1.308049e-01
1.913417e-01
0.000000e+00
0.000000e+00
1.471496e-01

-5.426589¢e-02
0.000000e+00
0.000000e+00
0.000000e+00
-2.764513e-02
-1.613466e-01
-9.243996e-03
0.000000e+00
-4.920179e-03
2.121899e-01
2.488467e-01
-3.002361e-03
2.694649e-02
1.656550e-02
0.000000e+00
0.000000e+00

1.054037e-01
-1.615684e-01
-9.378122e-02
0.000000e+00
-1.580412e-01
-6.772158e-02
2.335437e-02
4.745781e-02
-7.518771e-02
4.388111e-02
1.099766e-01
-4.020611e-02
-5.608093e-02
-2.363928e-01
1.845152e-02
-1.240457e-02

0.000000e+00
7.346235e-02
2.207879e-01
1.618378e-02
-1.416054e-02
1.746352e-01
1.358646e-02
-1.882347e-01
0.000000e+00
0.000000e+00
6.889626e-03
0.000000e+00
1.325018e-01
0.000000e+00
3.880707e-02
-1.647823e-01

2.206461e-01
1.222862e-01
-6.380153e-02
7.228883e-02
-1.448974e-01
-4.395303e-02
1.167344e-01
2.225801e-01
-1.085564e-01
6.757072e-02
0.000000e+00
0.000000e+00
5.230738e-02
-1.732607e-01
-1.906400e-01
0.000000e+00
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0.000000e+00
-2.944231e-01
0.000000e+00
4.412249e-02
0.000000e+00
0.000000e+00
0.000000e+00
-3.411179e-02
0.000000e+00
0.000000e+00
8.003307e-04
-1.034487e-02
0.000000e+00
-4.985107e-01
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.791069e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.671776e-01
0.000000e+00
2.789020e-01
0.000000e+00
-3.548299¢e-03

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.657378e-01
0.000000e+00
-3.220622e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.067928e-02
-1.650592e-02
0.000000e+00
0.000000e+00
2.918302e-01
-1.001646e-01

4.969337e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.658176e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
7.973339e-02
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-2.704061e-02
0.000000e+00
1.292367e-02
0.000000e+00
0.000000e+00
-7.780495e-02
0.000000e+00
0.000000e+00
0.000000e+00
6.316753e-02
-4.874192e-01
1.101740e-01
0.000000e+00
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-1.943853e-01
0.000000e+00
0.000000e+00
2.357580e-02
-7.897280e-02
1.173405e-03
-1.510202e-01
-1.262754e-01
-1.387573e-02
7.683654e-02
3.727559¢e-02
2.994230e-02
-6.185979e-03
-2.489278e-01
7.633126e-02
0.000000e+00

9.289961e-02
-5.734173e-03
0.000000e+00
1.539323e-01
0.000000e+00
2.337760e-01
-2.319302e-01
-2.242199e-02
1.358712e-01
-9.101964e-02
1.104044e-01
-6.985522e-02
-1.549233e-02
0.000000e+00
-6.632909e-03
-1.296611e-01

-4.925807e-02
-1.223073e-01
-1.032271e-01
-7.251933e-02
-6.676657e-02
1.960734e-01
0.000000e+00
3.514803e-03
0.000000e+00
4.464331e-02
1.616145e-01
0.000000e+00
1.045641e-02
1.558460e-02
-5.264083e-02
4.726502e-02

1.534220e-01
1.419700e-01
-2.442879¢e-03
-1.216809e-01
2.192769e-01
1.427804e-01
0.000000e+00
1.013120e-01
0.000000e+00
2.806062e-01
1.584554e-01
-1.136675e-02
1.746030e-01
2.120860e-01
-2.512232e-01
-4.765115e-02

0.000000e+00
5.449676e-02
-1.211700e-02
9.112048e-02
-7.853070e-02
0.000000e+00
1.473334e-01
-6.971137e-02
-2.070520e-02
7.742046e-02
4.747138e-02
0.000000e+00
-2.995573e-01
-3.887424e-02
-2.909316e-02
-3.960366e-02

6.227123e-02
2.845233e-03
-9.449153e-02

-6.115421e-02
0.000000e+00
-1.351965e-02

1.772012e-01
-2.452843e-02
4.338376e-02

-1.985426e-04
0.000000e+00
1.436002e-01

0.000000e+00
6.547032e-02
0.000000e+00
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-3.087789e-02
-1.783888e-01
-1.473677e-01
-1.203434e-02
5.193471e-02
3.657959e-03
0.000000e+00
0.000000e+00
1.003183e-01
0.000000e+00
0.000000e+00
1.152438e-02
9.524021e-02

-3.266681e-02
8.450606e-02
0.000000e+00
-4.233756e-02
1.844770e-01
8.909392e-02
1.185226e-01
0.000000e+00
-1.683789%e-01
-1.558778e-01
2.716609e-01
6.506586e-02
1.067758e-01

-9.442008e-02
2.039862e-01
0.000000e+00
2.655249e-02
-8.687869e-02
6.730644e-02
3.711998e-02
0.000000e+00
0.000000e+00
0.000000e+00
9.086628e-02
-2.391154e-01
0.000000e+00

-1.016076e-01
4.196332e-01
1.523364e-01
-1.614154e-01
1.947364e-02
1.717418e-01
-8.372331e-02
-7.261579e-02
-1.157689¢e-01
2.052883e-01
0.000000e+00
6.323361e-02
-2.139481e-02

1.085821e-01
-4.847599e-03
-1.923450e-02
0.000000e+00
0.000000e+00
-8.916063e-02
-2.599214e-01
1.168693e-01
3.814610e-02
1.187179e-01
-8.152492e-02
-2.196630e-01
0.000000e+00
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0.000000e+00
-1.308892e-01
0.000000e+00
0.000000e+00
0.000000e+00
3.183510e-02
0.000000e+00
1.065648e-01
1.185495e-01
1.061208e-01
0.000000e+00
0.000000e+00
4.178372e-02
0.000000e+00
1.986235e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.963168e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.636285e-01
0.000000e+00
-3.009328e-02
0.000000e+00
-1.884589¢e-01

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
3.825294e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.519792e-01
0.000000e+00
0.000000e+00
6.171096e-02

2.827629e-01
4.769953e-01
0.000000e+00
-1.079127e-01
0.000000e+00
-5.913722e-02
0.000000e+00
-4.754090e-01
1.897743e-01
0.000000e+00
-6.583502e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.050104e-01
4.012387e-02
0.000000e+00
-1.655077e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
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0.000000e+00
-1.020783e-01
-1.167449e-01
0.000000e+00
-9.499669e-02
1.358912e-01
0.000000e+00
1.721932e-01
0.000000e+00
-2.866341e-02
1.172803e-01
-5.561799e-02
-5.211513e-02
-3.085604e-02
0.000000e+00
0.000000e+00

0.000000e+00
-1.158738e-04
2.626511e-02
-1.768597e-01
-5.612902e-02
7.992765e-02
2.692556e-01
0.000000e+00
4.405776e-02
8.038671e-02
1.042891e-01
4.089552e-04
0.000000e+00
0.000000e+00
-6.806617e-02
-7.858650e-02

2.237388e-01
1.624502e-01
1.492835e-01
1.222033e-01
0.000000e+00
-7.216670e-02
1.296867e-01
1.383511e-01
2.408024e-02
1.778118e-01
-1.354791e-01
-5.883588e-02
0.000000e+00
-1.104811e-01
0.000000e+00
-1.449723e-02

-9.160060e-04
0.000000e+00
-9.281360e-02
8.611261e-02
-1.023128e-01
0.000000e+00
1.262529¢e-01
-5.265588e-02
5.966376e-02
-7.938990e-02
2.549725e-01
7.680114e-02
0.000000e+00
1.854449e-01
8.742157e-02
-2.933699e-01

2.357267e-02
0.000000e+00
0.000000e+00
-1.103476e-01
-6.477947e-02
-1.749471e-02
3.501203e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.038721e-01
7.017971e-02
-2.934458e-01
5.453546e-02
5.135650e-02
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1.541001e-01
-1.705167e-01
-4.194044e-02
-4.441126e-02
9.500907e-02
-1.702583e-02
-6.161966e-02
-7.350562e-02
0.000000e+00
-2.709804e-01
-1.304712e-01
-1.051419e-01
1.136109e-01
1.153753e-01
9.679881e-02
2.980186e-01

-7.176381e-02
-2.387415e-01
0.000000e+00
2.045547e-01
0.000000e+00
0.000000e+00
-1.294796e-01
-1.256491e-02
-1.382404e-01
-2.631862e-02
9.861576e-02
-6.097612e-02
-3.332754e-03
-1.875303e-02
-1.911092e-01
0.000000e+00

0.000000e+00
9.428056e-02
1.947631e-02
1.248566e-01
-5.820566e-02
0.000000e+00
0.000000e+00
0.000000e+00
5.724306e-02
-5.459896e-02
0.000000e+00
-2.384960e-02
8.247378e-02
-2.017118e-01
-5.704860e-02
8.140460e-02

-7.894326e-02
8.317553e-03
6.391195e-02
1.248314e-01
-4.145451e-02
5.364237e-03
0.000000e+00
-9.153253e-02
0.000000e+00
2.909796e-01
5.765521e-03
3.959643e-02
-4.251916e-02
0.000000e+00
5.687258e-02
9.410392e-02

-1.020498e-03
4.704671e-02
7.388619e-02
-2.107189e-01
0.000000e+00
3.947363e-01
5.656169e-03
1.651394e-02
0.000000e+00
-1.059908e-02
-9.341256e-02
0.000000e+00
-1.133671e-01
2.377363e-02
-1.136134e-01
1.894892e-01
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-1.905698e-01
-2.839471e-01
9.296396e-02
0.000000e+00
-4.314982e-03
-4.591090e-02
1.665708e-01
5.471038e-02
-8.854070e-02
-1.946581e-01
3.486312e-02
-9.939930e-02
0.000000e+00
1.068181e-01

1.254690e-01
-1.765860e-02
3.428154e-02
4.565392e-02
0.000000e+00
-6.953862e-02
-1.120687e-01
0.000000e+00
7.765918e-02
0.000000e+00
-1.064576e-01
0.000000e+00
4.203537e-02
0.000000e+00

2.383226e-01
-2.213603e-02
-5.562755e-02
-7.177272e-02
6.233544e-02
-8.183660e-02
4.507969e-02
0.000000e+00
0.000000e+00
0.000000e+00
1.475572e-01
5.605459e-02
-1.606857e-01
-1.316566e-01

4.232296e-02
-1.726387e-01
2.974755e-01
0.000000e+00
9.517921e-02
-4.795807e-02
0.000000e+00
5.642816e-02
-2.859845e-01
0.000000e+00
0.000000e+00
-3.080950e-02
-1.895805e-02
0.000000e+00

-4.957388e-02
1.990642e-02
-1.910826e-01
-2.615683e-02
-1.046339e-02
0.000000e+00
2.036847e-01
0.000000e+00
2.925882e-02
-1.938060e-01
-1.277474e-01
-2.063663e-01
-1.835702e-01
1.235550e-03




0.000000e+00
5.108171e-02

-7.951529e-02
0.000000e+00

-2.576212e-01
8.534033e-02

-1.667024e-01
-1.213613e-01

9.901331e-02
-7.715867e-02
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0.000000e+00
-9.563014e-02
0.000000e+00
0.000000e+00
1.762867e-02
4.144656e-02
1.458463e-03
0.000000e+00
0.000000e+00
1.290465e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.649266e-01
0.000000e+00

-3.283459%e-01
2.310340e-04
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.715785e-01
0.000000e+00
0.000000e+00
-1.196896e-01
0.000000e+00
0.000000e+00
-4.077047e-02
0.000000e+00
0.000000e+00

0.000000e+00
-9.353452e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.735534e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
2.521645e-01
0.000000e+00
0.000000e+00
-5.999607e-01
-2.034636e-01
0.000000e+00
-1.317531e-02
0.000000e+00
-1.327665e-01
0.000000e+00
0.000000e+00
0.000000e+00
9.309571e-03
4.313061e-01
0.000000e+00

-1.895084e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.786239e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.396934e-01
0.000000e+00
0.000000e+00
0.000000e+00
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-3.249480e-02
-7.874490e-02
-1.103568e-01
-3.093560e-03
2.011214e-01
7.901020e-02
8.896735e-02
-1.981662e-01
-4.179015e-02
7.568693e-02
0.000000e+00
1.622839%e-01
0.000000e+00
1.722287e-02
-4.388519e-02
-9.643744e-02

-1.602778e-01
1.697473e-02
4.952956e-03
8.516176e-02
1.812335e-01
1.156127e-01
-1.495840e-01
-1.408195e-01
6.507748e-03
0.000000e+00
-2.176993e-01
4.078059e-02
0.000000e+00
0.000000e+00
5.433398e-02
3.270401e-02

-6.333429e-02
-1.665857e-01
-1.196616e-02
2.481723e-01
0.000000e+00
-6.001019e-03
0.000000e+00
1.547140e-01
-9.187204e-02
3.422445e-02
-1.518162e-01
0.000000e+00
2.582483e-01
1.401425e-01
4.301994e-02
8.717625e-02

1.124733e-01
1.504903e-01
1.531437e-01
1.167599¢e-03
1.507126e-01
0.000000e+00
-5.957299¢e-02
0.000000e+00
-1.767419e-02
-2.475617e-01
0.000000e+00
-1.575357e-02
0.000000e+00
-2.834442e-01
0.000000e+00
1.620158e-01

9.284082e-02
-5.782890e-02
-4.913073e-02
-1.272678e-01
0.000000e+00
1.571657e-01
-1.932359e-01
1.903718e-01
2.273528e-02
0.000000e+00
0.000000e+00
-1.531148e-01
0.000000e+00
0.000000e+00
-3.685032e-02
-1.140804e-01
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0.000000e+00
1.657469e-01
9.035891e-02
1.829495e-01
3.108543e-01
-8.071551e-03
1.209160e-01
0.000000e+00
-3.115317e-02
0.000000e+00
1.473961e-01
2.225666e-01
6.918818e-02
-2.256729%e-01
-5.338857e-02
3.084698e-03

0.000000e+00
5.041063e-03
2.444057e-01
-1.535938e-01
-8.629087e-02
-8.489311e-02
4.720706e-02
0.000000e+00
8.995946e-02
-2.538114e-02
2.312183e-02
0.000000e+00
-1.203212e-01
0.000000e+00
1.610254e-01
2.298620e-01

-1.258063e-01
7.091919e-03
5.124819e-02
6.333969e-02
1.137684e-01
8.383948e-02
-6.475083e-02
-1.694174e-01
1.787062e-01
-1.518067e-01
0.000000e+00
-2.252502e-01
-9.330358e-02
0.000000e+00
2.779112e-02
5.295537e-02

6.900290e-02
0.000000e+00
0.000000e+00
1.416789e-01
0.000000e+00
-1.459242e-01
0.000000e+00
5.529078e-02
-1.145721e-01
5.550284e-02
0.000000e+00
-5.131952e-02
-2.350129e-03
0.000000e+00
-4.008395e-02
0.000000e+00

6.882042e-02
-4.646786e-02
8.036846e-02
1.108288e-01
-1.000967e-01
1.260528e-01
9.236762e-02
-1.038176e-01
1.808379e-01
1.106704e-01
0.000000e+00
7.789297e-02
0.000000e+00
2.520077e-01
1.939551e-01
0.000000e+00
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0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-7.282094e-02
0.000000e+00
0.000000e+00
0.000000e+00
4.316505e-01
1.644590e-01
0.000000e+00
0.000000e+00
-3.410442e-01
1.674552e-01

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.007074e-02
0.000000e+00
0.000000e+00
0.000000e+00
3.491507e-01
0.000000e+00
0.000000e+00
-2.253416e-01
-8.590104e-02

0.000000e+00
0.000000e+00
-2.472905e-01
0.000000e+00
1.376100e-01
0.000000e+00
0.000000e+00
0.000000e+00
-3.569115e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.980560e-01
-2.880538e-02
0.000000e+00

0.000000e+00
-1.943733e-01
-3.882475e-01
0.000000e+00
0.000000e+00
2.099858e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.556330e-03
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-1.639278e-01
2.537211e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.035779e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
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0.000000e+00
-3.633391e-02
-1.161073e-01
-8.399946e-02
-6.411707e-02
-8.052940e-03
2.568428e-01
1.047744e-01
0.000000e+00

0.000000e+00
-1.784087e-01
-2.905554e-02
-1.329643e-01
2.581551e-01
-3.893694e-02
0.000000e+00
-6.257062e-02
1.314746e-01

-9.544261e-02
0.000000e+00
1.314691e-01
0.000000e+00
-8.637272e-02
-3.256879e-02
-1.989061e-01
3.395021e-02
0.000000e+00

8.764337e-02
0.000000e+00
4.387024e-02
2.263473e-01
7.599245e-02
-3.483802e-02
-1.173420e-02
0.000000e+00
0.000000e+00

-9.653688e-03
7.684226e-02
0.000000e+00
-9.109813e-02
0.000000e+00
9.887691e-02
4.198608e-04
-9.896559e-02
4.663994e-02




9.161910e-02
0.000000e+00
1.607468e-01
2.328396e-01
-1.980798e-01
-1.061918e-01
0.000000e+00

0.000000e+00
0.000000e+00
-3.860441e-02
-2.338241e-01
4.811943e-03
2.621488e-01
-1.020933e-01

-8.746310e-02
0.000000e+00
0.000000e+00
8.512305e-02
0.000000e+00
-5.555580e-02
0.000000e+00

8.973657e-02
-5.490051e-02
-1.397199e-01
3.279883e-01
-1.167096e-01
5.970274e-02
0.000000e+00

2.593786e-01
0.000000e+00
1.348633e-01
6.882735e-02
-1.555851e-01
-1.250368e-01
0.000000e+00
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0.000000e+00
-1.278193e-01
7.354951e-02
1.131144e-01
-1.389432e-01
4.404191e-02
0.000000e+00
-2.828580e-01
6.765024e-02
0.000000e+00
8.643147e-02
1.848180e-01
0.000000e+00
0.000000e+00
-2.996593e-02
0.000000e+00

0.000000e+00
-1.403725e-01
1.264290e-01
-9.003063e-02
2.839091e-01
0.000000e+00
-4.257557e-02
-2.348762e-01
-1.693189¢e-02
0.000000e+00
1.823930e-01
0.000000e+00
2.946363e-02
-1.216554e-01
-1.699082e-01
0.000000e+00

4.745946e-02
-1.680588e-01
7.295935e-02
-1.289876e-02
1.360499¢e-01
0.000000e+00
1.589819e-01
1.621372e-01
8.917216e-02
0.000000e+00
-1.372005e-02
-3.911247e-02
-1.192290e-01
2.895767e-02
-1.666425e-01
0.000000e+00

0.000000e+00
1.623146e-01
-2.061014e-01
-5.068947e-02
0.000000e+00
4.638354e-02
-1.500221e-01
-2.907762e-01
-1.571030e-01
-6.111805e-02
0.000000e+00
-4.055479e-02
0.000000e+00
1.510354e-02
3.498710e-02
-3.076427e-01

1.768680e-02
0.000000e+00
8.926743e-02
-3.042417e-02
9.208447e-02
0.000000e+00
1.111023e-02
1.013477e-01
-1.214169e-03
-9.762530e-02
1.366321e-01
1.780939¢e-02
0.000000e+00
-1.066618e-01
1.534413e-01
-2.828831e-02
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-1.157164e-01
0.000000e+00
1.443890e-01
-1.505456e-02
1.396234e-01
8.836515e-02
6.919119e-02
3.312315e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
9.524766e-02
1.474800e-01
-6.250084e-02
-2.069486e-01

2.539262e-01
-1.298957e-01
-2.560296e-01
0.000000e+00
-3.074226e-01
0.000000e+00
0.000000e+00
-7.077093e-02
0.000000e+00
-7.568043e-02
0.000000e+00
0.000000e+00
-1.526404e-02
1.385337e-01
8.532207e-02
-6.580359e-02

-9.839177e-03
1.520612e-01
3.866190e-02
4.025807e-02
0.000000e+00
-6.627984e-02
6.837422e-02
0.000000e+00
0.000000e+00
-2.129591e-01
4.872224e-03
2.088179e-01
3.773394e-02
-7.676570e-03
-1.868594e-01
1.870817e-02

1.868605e-01
0.000000e+00
1.575008e-01
0.000000e+00
7.165064e-02
-2.345870e-01
-1.672438e-05
6.048851e-02
7.075194e-02
0.000000e+00
-1.980266e-01
-9.201540e-02
-9.325427e-02
1.862375e-01
-1.169226e-01
6.986667e-02

-9.652212e-02
2.696069e-02
-6.384536e-02
0.000000e+00
-1.022926e-01
0.000000e+00
1.389712e-01
3.473295e-01
0.000000e+00
0.000000e+00
1.246747e-02
0.000000e+00
0.000000e+00
8.729067e-02
0.000000e+00
0.000000e+00

39

0.000000e+00
3.512838e-02
-2.531501e-02
2.464498e-01
2.246130e-01
-2.699531e-02
-4.463774e-02
5.075217e-02
0.000000e+00
-1.318434e-02
2.485074e-02
1.759357e-01
-1.045582e-02
0.000000e+00
-1.823402e-01
-6.505589¢e-02

-1.073892e-02
0.000000e+00
0.000000e+00
0.000000e+00
-2.177168e-02
0.000000e+00
9.458582e-02
-2.881549e-01
0.000000e+00
-8.396941e-02
0.000000e+00
0.000000e+00
-1.089510e-01
-9.935433e-02
2.382599e-02
0.000000e+00

-2.812366e-01
3.564242e-02
0.000000e+00
1.774883e-01
-2.372741e-01
1.945082e-01
0.000000e+00
-4.192947e-02
0.000000e+00
8.192604e-03
2.503018e-01
1.805937e-01
0.000000e+00
3.004021e-01
-1.925151e-01
3.934063e-02

-7.657860e-02
0.000000e+00
0.000000e+00
1.569065e-01
-8.412304e-03
1.217185e-01
3.443969e-02
1.205460e-02
0.000000e+00
7.442917e-02
4.266745e-02
-1.318367e-01
0.000000e+00
-1.174369e-01
1.644587e-01
0.000000e+00

0.000000e+00
2.004855e-01
-8.875913e-02
0.000000e+00
1.283020e-03
0.000000e+00
-9.023874e-03
-8.494505e-02
-2.062027e-01
8.093105e-04
1.091002e-01
1.579972e-01
-1.105174e-02
0.000000e+00
-1.720008e-02
1.047833e-01

40

3.089454e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.092646e-01
1.381714e-02
1.605749e-02
6.668815e-02
0.000000e+00
7.055236e-02
-1.934740e-02
0.000000e+00
2.981113e-02
-1.264473e-01
0.000000e+00
0.000000e+00

-2.917191e-01
3.916826e-02
-2.062795e-01
1.034116e-01
-1.151051e-01
-3.393020e-01
1.422081e-01
6.458632e-02
4.529190e-02
0.000000e+00
-9.514686e-02
-5.132289¢e-02
6.737767e-02
-9.975108e-03
0.000000e+00
-9.055331e-02

0.000000e+00
-7.923549e-02
5.940737e-02
-8.211226e-03
2.177804e-01
4.645121e-02
-1.059638e-01
0.000000e+00
3.341499e-02
1.535658e-01
0.000000e+00
-1.272908e-01
-3.154569e-02
5.510241e-02
9.032106e-02
-1.846260e-01

-2.824003e-02
6.460930e-02
9.132210e-02
7.706052e-02
-6.014922e-02
-4.170154e-02
1.490378e-03
1.227015e-01
-1.706555e-01
-5.135086e-02
-3.752438e-02
1.616529¢e-01
0.000000e+00
1.356748e-03
-7.846995e-02
-9.950212e-02

8.091069e-02
1.516750e-01
4.466302e-02
-4.787372e-02
1.898578e-03
1.272961e-02
0.000000e+00
-1.633692e-01
-1.767923e-02
-4.116459e-02
-8.057177e-03
3.110470e-01
-1.230242e-01
-2.867838e-01
2.757774e-02
-1.253535e-01

0.000000e+00
0.000000e+00
-7.981162e-02
0.000000e+00

0.000000e+00
2.305043e-02
-2.945195e-02
-1.784327e-01

0.000000e+00
0.000000e+00
-1.242012e-02
1.057502e-01

4.501720e-02
0.000000e+00
-2.160389e-02
1.280805e-02

6.428702e-02
-1.206849e-01
5.569625e-02
-2.130417e-01
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0.000000e+00
0.000000e+00
1.089002e-01
0.000000e+00
1.621106e-01
0.000000e+00
1.258156e-02
4.872772e-02
1.666765e-01
6.247909e-02
-9.096877e-02
1.432092e-01

0.000000e+00
0.000000e+00
3.598578e-02
-1.520191e-01
-3.013043e-01
2.040954e-02
-6.600765e-02
6.734531e-02
-2.962752e-02
-9.318022e-02
0.000000e+00
3.074735e-01

-7.042856e-02
1.963545e-01
0.000000e+00
1.132788e-01
0.000000e+00
1.586663e-01
8.108480e-02
6.629723e-02
-1.062781e-01
0.000000e+00
-1.378621e-01
6.850848e-02

6.973646e-02
-2.209776e-01
1.508839%e-01
-8.138808e-02
9.831732e-02
0.000000e+00
0.000000e+00
-2.226854e-01
2.287146e-02
0.000000e+00
1.181396e-01
-8.330212e-02

-9.000307e-02
-1.159162e-01
0.000000e+00
-1.967588e-01
-1.960935e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.496602e-01
-2.840278e-02
1.909310e-01
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0.000000e+00
-2.254947e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
4.164939e-01
1.255559¢e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
5.928686e-02
-2.204625e-01
0.000000e+00
1.298542e-01

0.000000e+00
0.000000e+00
-4.199278e-01
0.000000e+00
9.085873e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
9.725258e-02
0.000000e+00
0.000000e+00
-2.478354e-01
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-5.013975e-02
0.000000e+00
0.000000e+00
-1.975164e-01
0.000000e+00
0.000000e+00
1.632868e-01
2.727188e-01
0.000000e+00
1.280224e-01
-2.559606e-02
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.234282e-01
0.000000e+00
0.000000e+00
-3.179975e-02
0.000000e+00
0.000000e+00
0.000000e+00
1.521279e-01
0.000000e+00
0.000000e+00
7.364691e-03
0.000000e+00

-1.642728e-01
0.000000e+00
-1.119695e-01
0.000000e+00
0.000000e+00
1.948011e-01
3.974489e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.124810e-02
0.000000e+00
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1.220730e-01
-9.633626e-02
2.135619e-01
5.953823e-02
0.000000e+00
-1.334958e-01
0.000000e+00
-9.360868e-02
-1.529427e-01
1.856279¢e-01
1.631631e-01
8.412501e-02
2.752765e-02
1.970538e-01
-2.912046e-01
-6.342193e-02

2.252594e-01
-2.244533e-02
1.075710e-02
0.000000e+00
2.859825e-01
1.076912e-01
-1.538354e-01
3.598030e-02
6.756241e-02
1.311494e-01
0.000000e+00
0.000000e+00
7.933568e-02
-1.578509e-01
1.977646e-01
-6.795794e-03

-7.993162e-02
1.172702e-01
1.308232e-01
-3.470596e-02
-1.130891e-02
-3.414621e-02
-1.791569e-01
0.000000e+00
-2.831907e-02
0.000000e+00
-4.891640e-02
2.502332e-02
-1.772837e-01
1.023560e-01
9.972805e-02
-1.045438e-01

-2.722844e-01
-3.820555e-02
-5.431930e-02
7.298985e-02
0.000000e+00
7.740691e-02
0.000000e+00
-2.008224e-02
-3.816459¢e-02
-1.676460e-01
0.000000e+00
-1.766020e-02
1.419957e-01
-2.452806e-03
8.903846e-02
-5.676429¢e-02

0.000000e+00
0.000000e+00
-8.699663e-02
0.000000e+00
-1.229326e-01
2.114631e-02
0.000000e+00
-1.604317e-01
3.048317e-02
-1.164622e-01
-6.938017e-02
3.416777e-02
-1.426049e-01
1.041795e-01
5.978534e-02
1.557632e-01
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0.000000e+00
1.643991e-01
-3.498207e-02
1.473316e-01
-2.295596e-01
7.272176e-02
-1.813055e-01
6.255002e-02
0.000000e+00
-1.119981e-01
-9.916708e-02
-8.794389%¢e-02
2.088699e-01
-5.767224e-02
-5.726032e-02
-6.299796e-02

0.000000e+00
7.194531e-02
-2.768522e-03
1.177691e-01
2.515759e-02
1.097104e-01
-9.788775e-02
0.000000e+00
1.944689%-01
1.488806e-01
7.744209e-02
-4.312829¢e-02
-1.395333e-03
6.542353e-02
0.000000e+00
0.000000e+00

-1.902108e-01
4.356217e-02
1.331455e-02
1.206780e-01
-1.903997e-01
4.312816e-03
-1.094248e-01
-1.905984e-01
-6.630454e-02
4.535420e-02
3.081058e-02
0.000000e+00
1.322010e-01
1.890431e-01
8.630424e-02
-2.671113e-01

0.000000e+00
-9.772570e-02
1.008620e-01
3.084751e-01
-5.554314e-02
-1.696811e-01
-8.174628e-02
-1.638862e-01
1.296156e-01
1.364502e-02
-1.459658e-01
7.895293e-02
0.000000e+00
-8.147565e-02
-2.783643e-01
-1.256430e-02

1.308436e-01
1.361725e-01
-2.086498e-02
-5.091523e-03
0.000000e+00
2.126838e-02
1.055069¢e-01
-2.723354e-02
0.000000e+00
-3.266117e-03
-3.985174e-02
3.153557e-02
0.000000e+00
1.391408e-01
0.000000e+00
-3.489397e-02
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-1.606524e-01
-1.094206e-01
0.000000e+00
-3.886658e-02
-4.177111e-02
8.832982e-02
0.000000e+00
0.000000e+00
4.452356e-02
1.320068e-01
0.000000e+00
-2.632180e-02
1.417504e-01
4.548564e-04
-3.571294e-02

1.581753e-01
9.347972e-03
-1.655636e-02
-5.994639¢e-02
5.655181e-02
0.000000e+00
0.000000e+00
-8.067810e-03
-6.460030e-02
0.000000e+00
1.959266e-01
0.000000e+00
-3.324101e-01
-1.144147e-01
8.295597e-02

-4.895433e-02
5.340980e-02
-7.596710e-02
0.000000e+00
0.000000e+00
4.860526e-02
-1.124461e-01
4.878099e-03
0.000000e+00
1.448180e-01
0.000000e+00
0.000000e+00
0.000000e+00
4.777031e-02
9.191137e-02

-5.312045e-03
0.000000e+00
0.000000e+00
-9.850787e-02
-3.017956e-02
-1.066447e-01
-1.656961e-01
1.209587e-01
1.082772e-01
2.997617e-02
-4.884703e-01
-2.216876e-02
1.821565e-01
1.165208e-02
-3.556537e-02

1.242068e-01
5.162187e-02
-3.022955e-02
0.000000e+00
2.082475e-01
1.263485e-01
-7.817247e-02
-2.755680e-01
-7.125887e-02
1.096025e-01
1.526499¢e-01
-8.222510e-02
-2.275971e-02
-1.380926e-01
-2.350108e-01




-4.201951e-02

-8.026653e-03

5.420449e-02

0.000000e+00

9.562975e-02
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0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-4.132408e-02
0.000000e+00
0.000000e+00
4.920345e-01
0.000000e+00
0.000000e+00
-4.953759¢e-02
0.000000e+00
1.425458e-01
8.300103e-02
-1.191415e-01
-1.035613e-01

7.634479e-02
0.000000e+00
-3.483103e-01
-6.925607e-02
0.000000e+00
0.000000e+00
0.000000e+00
-6.387433e-02
-3.868692e-02
0.000000e+00
2.800939e-01
0.000000e+00
0.000000e+00
1.653923e-02
0.000000e+00
-5.806269e-02

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.595861e-01
0.000000e+00
0.000000e+00
-1.336535e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.233994e-01
0.000000e+00

0.000000e+00
0.000000e+00
2.055003e-01
1.669357e-01
6.769610e-02
0.000000e+00
0.000000e+00
-9.932903e-02
0.000000e+00
0.000000e+00
-4.090675e-03
0.000000e+00
3.250622e-01
0.000000e+00
0.000000e+00
0.000000e+00

5.828185e-02
6.600761e-02
-2.933359e-01
0.000000e+00
-2.897804e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.118689e-01
-1.541134e-01
0.000000e+00
4.975055e-02
0.000000e+00
1.292001e-01
0.000000e+00
0.000000e+00
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-3.307760e-02
4.258276e-02
0.000000e+00
-3.638282e-02
3.039413e-01
0.000000e+00
6.556957e-03
0.000000e+00
-3.946958e-02
9.747426e-02
1.010504e-01
-7.147130e-02
-3.971305e-02
-7.995628e-02
9.161524e-02
3.505232e-02

-2.993981e-01
6.641512e-02
0.000000e+00
1.667841e-01
1.350559¢e-01
-1.464065e-02
-1.265556e-01
-4.877615e-02
1.537872e-01
-4.018207e-02
0.000000e+00
-6.547166e-02
-1.949116e-01
-7.020791e-02
-8.207477e-02
0.000000e+00

-8.582290e-02
2.666645e-02
8.012966e-02
4.091731e-02
-9.241425e-02
-9.104504e-02
-9.843203e-03
-3.825533e-01
-1.284628e-01
-1.860719e-01
8.723965e-02
8.612391e-02
-1.396781e-01
8.505736e-02
-7.938825e-02
-2.753778e-02

9.358567e-03
2.863951e-02
-3.928255e-02
-8.523482e-03
-1.901282e-01
7.037415e-02
1.389682e-02
0.000000e+00
-7.193904e-02
-2.972821e-03
-1.065299¢e-01
6.704640e-02
0.000000e+00
-1.761238e-01
1.764563e-01
-6.810401e-02

-5.142987e-02
6.827300e-02
-6.421129e-02
0.000000e+00
-2.654417e-01
5.484661e-02
-1.438335e-01
-9.254570e-02
1.150979e-01
0.000000e+00
-2.886868e-02
-2.396629e-02
1.854541e-01
1.095653e-02
-5.423461e-02
-2.101099e-01
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-1.413620e-01
-1.135335e-01
1.839702e-01
-5.744714e-02
7.429464e-02
0.000000e+00
0.000000e+00
0.000000e+00
5.480728e-02
-5.327531e-02
-2.519259%¢e-01
-1.310475e-01
0.000000e+00
2.268515e-01
2.409432e-01
0.000000e+00

0.000000e+00
1.734192e-03
-1.191329¢e-01
3.810491e-02
-2.411511e-01
-2.307274e-01
8.092455e-02
-6.196349e-02
-1.223048e-01
0.000000e+00
7.964419e-02
-1.164455e-01
-1.323992e-01
0.000000e+00
-8.350389¢e-02
0.000000e+00

1.026553e-02
5.965361e-03
1.057696e-01
-7.678081e-02
2.185401e-01
0.000000e+00
0.000000e+00
-3.478627e-02
0.000000e+00
4.153144e-02
-1.629194e-01
-1.257513e-01
-1.759002e-02
1.541401e-01
2.156594e-01
1.385888e-01

-8.476777e-02
1.977258e-01
0.000000e+00
-3.247526e-03
-5.956781e-02
0.000000e+00
2.123960e-02
1.238028e-01
0.000000e+00
0.000000e+00
-1.413204e-02
0.000000e+00
0.000000e+00
-4.741695e-02
8.826172e-03
3.282316e-04

-1.496839%e-01
1.418120e-01
9.632366e-02
-2.351286e-02
-2.491617e-01
-1.662879e-01
0.000000e+00
-7.042740e-02
0.000000e+00
4.394394e-02
-7.562454e-02
-1.996453e-01
0.000000e+00
-2.461421e-01
9.131511e-02
0.000000e+00
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8.547926e-02
9.920058e-02
-7.570609e-02
-1.568276e-02
0.000000e+00
-1.159484e-01
2.379382e-01
7.530547e-02
1.952356e-01
1.991122e-02
-2.172748e-03
-8.884631e-02
1.065364e-01
2.491510e-01
0.000000e+00
-1.143795e-01

1.010874e-01
-8.851971e-02
-6.761350e-02
0.000000e+00
-1.569695e-01
-2.019159e-01
-1.489881e-02
1.687470e-01
-6.642060e-02
-5.274303e-02
0.000000e+00
-1.149053e-02
-3.197537e-02
0.000000e+00
-2.330155e-02
0.000000e+00

0.000000e+00
-3.713604e-02
-1.909379e-02
-3.541052e-02
-1.673265e-01
-1.456010e-01
0.000000e+00
2.376345e-01
0.000000e+00
6.515624e-02
-3.459142e-01
2.584950e-02
-4.756852e-02
0.000000e+00
0.000000e+00
2.871709e-01

1.079392e-01
0.000000e+00
3.193292e-02
0.000000e+00
9.049392e-02
-1.316736e-01
1.173380e-01
0.000000e+00
1.592915e-02
-1.091807e-01
3.924379e-02
0.000000e+00
1.701344e-01
0.000000e+00
-1.135144e-02
0.000000e+00

-8.836321e-02
-1.012336e-01
2.206706e-02
2.140476e-01
1.525559¢e-01
-1.017100e-01
5.095095e-02
-6.036330e-02
-1.114395e-01
0.000000e+00
-2.725987e-01
-3.524360e-02
1.323159e-01
-1.772144e-02
-1.216899e-01
-7.115103e-02
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0.000000e+00
0.000000e+00
3.557639e-02
0.000000e+00
1.115194e-02
1.252549e-01
0.000000e+00
-2.808484e-01
-2.246211e-01
2.574382e-02

0.000000e+00
2.556798e-01
4.267294e-02
1.062375e-01
-1.648154e-01
0.000000e+00
-2.875159¢e-02
1.151783e-01
0.000000e+00
-2.330054e-01

0.000000e+00
0.000000e+00
-2.904683e-02
-2.452267e-02
0.000000e+00
-2.320662e-01
7.106405e-02
0.000000e+00
1.139908e-01
0.000000e+00

1.568075e-01
1.709507e-02
-1.604445e-01
-3.521116e-02
1.847017e-01
0.000000e+00
2.058978e-01
1.493231e-01
-1.635408e-01
6.889942e-02

0.000000e+00
2.506982e-02
1.020352e-01
0.000000e+00
-1.119977e-01
2.082404e-01
0.000000e+00
-2.074827e-01
1.260911e-01
1.027037e-01




0.000000e+00
-1.406209e-01
0.000000e+00
-1.729882e-02
2.057877e-01
2.876634e-02

4.798528e-02
0.000000e+00
-1.876672e-01
-8.212273e-02
2.250667e-02
-4.430689¢e-02

6.168497e-02
0.000000e+00
3.622944e-02
0.000000e+00
2.575577e-01
3.721910e-02

9.232922e-03
2.602600e-01
3.746134e-02
-3.977175e-02
0.000000e+00
1.644377e-01

0.000000e+00
0.000000e+00
-4.301685e-02
4.512832e-02
4.856120e-02
-6.070274e-03
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0.000000e+00
0.000000e+00
-1.842079e-02
2.960883e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.068987e-01
2.541975e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

7.262789e-02
-1.421224e-01
0.000000e+00
1.725781e-02
0.000000e+00
-9.710362e-03
3.459739e-02
0.000000e+00
0.000000e+00
0.000000e+00
1.877677e-01
1.107794e-01
0.000000e+00
0.000000e+00
2.885011e-01
-4.566885e-02

0.000000e+00
1.004128e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-6.860981e-02
0.000000e+00
0.000000e+00
0.000000e+00
5.049332e-01
0.000000e+00

1.153622e-01
0.000000e+00
-4.489239%e-01
0.000000e+00
3.022778e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.136731e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.488636e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.023061e-01
-1.560858e-01
2.792157e-02
0.000000e+00
-2.119771e-01
7.216760e-02
0.000000e+00
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0.000000e+00
3.087858e-01
-9.391070e-02
-1.106128e-01
-1.370023e-01
0.000000e+00
2.415199e-01
0.000000e+00
1.325257e-01
-3.269670e-02
1.193764e-01
-6.156543e-03
-3.224837e-02
2.198027e-01
1.811940e-01
5.062540e-02

-9.319339e-02
1.166439%e-01
5.728457e-02
6.579152e-02
1.587921e-01
-1.351815e-02
-2.125266e-02
-8.768816e-02
-1.548926e-01
0.000000e+00
-2.339162e-01
-3.167585e-01
3.889057e-02
-4.650866e-02
2.265921e-01
-1.477434e-01

3.691503e-02
-3.551694e-02
-1.816126e-01
0.000000e+00
1.341498e-01
-5.507684e-02
0.000000e+00
1.019517e-01
3.569217e-02
0.000000e+00
7.891051e-02
-2.840154e-01
5.306800e-02
1.745225e-01
1.616894e-01
8.630074e-03

1.682478e-03
1.428851e-01
0.000000e+00
-1.072009e-01
0.000000e+00
0.000000e+00
-2.970062e-02
8.848771e-02
1.948032e-02
-7.299514e-02
-9.816863e-03
1.418730e-01
0.000000e+00
0.000000e+00
-9.129041e-02
1.026925e-01

0.000000e+00
4.531432e-02
-1.034354e-01
0.000000e+00
-5.025442e-02
1.469002e-01
0.000000e+00
0.000000e+00
-7.971930e-02
0.000000e+00
-8.211696e-02
1.161465e-01
-1.805380e-02
-2.406427e-02
0.000000e+00
-7.086020e-02
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1.674602e-01
1.903207e-02
9.008273e-02
-4.260586e-02
6.804974e-02
-4.009191e-02
0.000000e+00
7.637168e-02
-9.436246e-03
1.045039¢e-01
2.861208e-02
1.802314e-01
0.000000e+00
-3.465358e-02
5.381035e-02
7.614640e-02

3.634279e-01
1.754314e-01
9.011894e-02
-4.902538e-02
4.119891e-02
-4.410508e-02
-6.537995e-02
-1.050101e-01
1.563580e-01
0.000000e+00
-1.037862e-01
0.000000e+00
5.593230e-03
0.000000e+00
0.000000e+00
0.000000e+00

-8.738743e-02
0.000000e+00
0.000000e+00
0.000000e+00
-1.489807e-01
1.138910e-01
-5.451707e-02
1.201306e-01
9.974492e-02
0.000000e+00
0.000000e+00
-6.072117e-02
2.539070e-01
-1.853435e-01
-6.067958e-02
0.000000e+00

0.000000e+00
1.089289¢e-01
8.890025e-02
-2.034516e-02
-3.996515e-02
-2.045999¢e-01
0.000000e+00
2.136943e-01
7.466304e-02
0.000000e+00
-1.203540e-01
-2.547254e-01
2.748248e-01
-1.269655e-01
0.000000e+00
3.293857e-03

8.254031e-02
6.466761e-02
2.819083e-01
1.269190e-02
-3.762686e-02
7.224963e-02
2.149384e-01
1.167856e-02
0.000000e+00
-1.730806e-01
-2.593208e-02
0.000000e+00
1.313802e-01
-1.180983e-01
1.089413e-02
0.000000e+00
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-1.799225e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.505013e-01
0.000000e+00
0.000000e+00
-2.929333e-01
0.000000e+00
0.000000e+00
0.000000e+00
-6.887005e-02
0.000000e+00
2.348643e-01
0.000000e+00
0.000000e+00

6.416696e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
6.014569e-02
0.000000e+00
-1.197163e-01
0.000000e+00
0.000000e+00
0.000000e+00
-8.864045e-02
-2.011252e-01
2.477035e-01
0.000000e+00

0.000000e+00
0.000000e+00
-3.433305e-02
4.453992e-02
1.028656e-01
7.904502e-03
3.502533e-01
1.187018e-01
0.000000e+00
-8.040235e-02
0.000000e+00
8.054108e-02
2.582112e-02
-8.956531e-03
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
5.605336e-02
0.000000e+00
0.000000e+00
9.216112e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.963738e-01
0.000000e+00

0.000000e+00
0.000000e+00
3.653136e-02
2.170820e-01
0.000000e+00
-5.242339%e-01
-1.120680e-02
0.000000e+00
0.000000e+00
0.000000e+00
1.607070e-01
2.094070e-01
0.000000e+00
0.000000e+00
1.034480e-01
0.000000e+00

0.000000e+00
2.048512e-03
-9.780355e-02
-1.776288e-03
1.549295e-01

0.000000e+00
2.895734e-01
-1.431192e-01
0.000000e+00
8.530009e-02

-9.849381e-02
-7.842791e-02
-2.469239e-01
0.000000e+00
1.460983e-01

0.000000e+00
-7.553183e-02
0.000000e+00
0.000000e+00
0.000000e+00

-1.208002e-01
-7.265659e-02
-6.969870e-02
-4.023734e-02
-1.073542e-01
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-2.157120e-02
1.982107e-01
3.801447e-01
-1.443186e-02
9.443846e-02
0.000000e+00
0.000000e+00
-5.261180e-02
9.574553e-02
-3.727613e-02
2.882850e-02

-1.572345e-02
1.072956e-01
0.000000e+00
1.640274e-01
-7.141464e-02
9.277559e-05
1.577345e-01
7.832369e-02
1.941422e-02
-2.644345e-02
-1.619509e-01

5.785071e-02
1.810852e-01
-7.510878e-02
0.000000e+00
-5.015804e-02
-1.810490e-02
-7.034821e-02
-8.645146e-02
0.000000e+00
1.945430e-01
-1.459054e-01

-3.126928e-01
1.367210e-01
0.000000e+00
1.023705e-01
6.021805e-02
0.000000e+00
-1.086769e-01
0.000000e+00
-2.734192e-02
9.359970e-02
2.076766e-01

1.718468e-02
2.978326e-02
-5.931052e-02
1.892272e-02
0.000000e+00
-2.103466e-02
1.401259e-01
2.343270e-01
-1.098980e-01
-1.039261e-02
-6.331697e-05
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-5.946287e-02
0.000000e+00
0.000000e+00
-4.152264e-02
0.000000e+00
0.000000e+00
-1.489452e-01
2.035366e-01
2.927052e-02
-1.225434e-01
9.960078e-03
-1.092736e-01
-3.095096e-02
0.000000e+00
-4.249724e-02
0.000000e+00

-2.165774e-01
0.000000e+00
3.543243e-02
3.835343e-02
0.000000e+00
-7.528476e-02
5.289363e-02
0.000000e+00
-6.079797e-02
9.631468e-02
2.178143e-01
-6.222205e-02
9.076166e-02
-3.798654e-02
-6.700293e-02
1.080481e-01

-1.234339%e-01
0.000000e+00
0.000000e+00
1.230158e-01
0.000000e+00
1.251914e-01
0.000000e+00
0.000000e+00
-2.302594e-01
0.000000e+00
4.759180e-02
-1.305612e-01
-1.518058e-02
-1.920830e-03
-7.291976e-02
-6.920038e-02

-2.906369e-02
1.657857e-02
0.000000e+00
0.000000e+00
2.425674e-02
0.000000e+00
2.389582e-01
-3.559894e-01
-2.344794e-01
-3.916048e-02
0.000000e+00
1.521790e-01
0.000000e+00
0.000000e+00
2.335329e-01
-1.040329e-01

5.799169e-02
-6.569286e-02
1.773393e-01
0.000000e+00
2.033859¢e-01
-1.094812e-01
6.981569e-02
-8.186134e-02
1.659924e-01
-1.301445e-01
-9.789499e-02
-5.421362e-02
-5.081929e-03
-1.076431e-01
1.354690e-01
3.192245e-01
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2.380990e-02
1.240785e-01
0.000000e+00
5.852406e-02
0.000000e+00
2.628456e-02
-1.039547e-01
9.042360e-02
0.000000e+00
-9.633359e-02
-1.592383e-01
-1.681168e-02
2.085256e-02
-1.607996e-01
0.000000e+00
1.022691e-01

3.074836e-02
1.037696e-01
6.586251e-02
0.000000e+00
1.465640e-01
-5.364807e-02
0.000000e+00
5.376550e-03
0.000000e+00
-2.458888e-02
-3.812350e-02
0.000000e+00
1.824509e-01
-9.170739e-02
-2.532687e-01
0.000000e+00

4.229492e-03
2.429861e-01
0.000000e+00
-6.292515e-02
6.886859e-02
9.342380e-02
-2.823242e-01
-4.636283e-03
6.541937e-03
-8.714657e-02
1.376544e-02
0.000000e+00
3.509739e-02
2.048712e-02
8.949380e-02
0.000000e+00

7.749490e-03
0.000000e+00
1.353089¢e-01
0.000000e+00
3.139782e-02
-3.269404e-01
0.000000e+00
-6.466695e-02
2.024027e-01
0.000000e+00
2.638291e-01
-3.584104e-02
0.000000e+00
1.729365e-01
2.512013e-01
1.103641e-02

-2.531069e-01
-7.639162e-03
1.866795e-01
2.266506e-01
0.000000e+00
8.396785e-02
1.198443e-01
0.000000e+00
6.113494e-02
1.787365e-01
6.209390e-02
-6.124058e-02
0.000000e+00
2.897966e-02
1.261828e-01
0.000000e+00
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-4.376644e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.227526e-01
0.000000e+00
0.000000e+00
-8.896443e-02
0.000000e+00
0.000000e+00
0.000000e+00
-2.875428e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

4.085334e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-4.562255e-02
0.000000e+00
0.000000e+00
-4.479540e-02
0.000000e+00
0.000000e+00
0.000000e+00
2.297444e-01
0.000000e+00
0.000000e+00
-7.971311e-02

2.019363e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.428378e-01
0.000000e+00
1.667123e-01
0.000000e+00
0.000000e+00
0.000000e+00
3.999706e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

2.341131e-01
-1.490186e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-8.709051e-02
0.000000e+00
0.000000e+00
-1.360053e-02
0.000000e+00
0.000000e+00
0.000000e+00
-8.495298e-02
0.000000e+00
0.000000e+00

0.000000e+00
-1.499640e-02
2.716305e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.722873e-01
0.000000e+00
-1.673863e-01
0.000000e+00
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-3.442798e-02
-2.195787e-01
0.000000e+00
1.311885e-01
0.000000e+00
1.426050e-02
3.105399e-02
2.394766e-01
-3.123550e-02
-1.024555e-01
-1.745019e-01
0.000000e+00
6.962130e-02
1.328314e-01
2.343800e-01
1.296896e-01

0.000000e+00
3.906484e-02
-9.040543e-02
2.954210e-01
-4.997072e-02
4.224144e-02
5.636607e-02
1.431959%-01
1.293987e-01
0.000000e+00
-6.388923e-02
0.000000e+00
2.869666e-02
8.512402e-02
1.045466e-01
-8.739814e-02

1.028946e-01
0.000000e+00
-9.189906e-02
2.130871e-01
1.026138e-01
-8.742522e-02
1.123696e-02
-1.396422e-01
-5.742235e-02
-8.263728e-02
5.985523e-02
0.000000e+00
-2.024777e-01
0.000000e+00
1.844225e-01
0.000000e+00

7.003727e-02
4.369234e-02
3.740579e-02
2.006178e-03
1.628942e-01
0.000000e+00
3.649539e-01
-1.210067e-01
-3.685695e-02
0.000000e+00
2.413030e-02
-1.008974e-01
1.225101e-01
1.345113e-01
4.546188e-02
-6.494566e-02

-1.011136e-01
1.275274e-02
1.678972e-01
2.103851e-01
3.485985e-02
0.000000e+00
0.000000e+00
-7.398228e-02
0.000000e+00
-5.460139e-02
0.000000e+00
4.038258e-02
0.000000e+00
9.255354e-02
1.197661e-01
1.555836e-01
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2.590561e-02
-2.573920e-01
2.989334e-03
1.235184e-01
1.175746e-01
-3.856250e-02
-2.599811e-02
1.408347e-01
8.106044e-03
0.000000e+00
4.923420e-02
9.132087e-02
0.000000e+00
-1.017762e-02
1.020018e-01
5.091452e-02

0.000000e+00
5.126064e-02
0.000000e+00
-9.693836e-02
-1.003772e-01
-1.004522e-02
-3.400957e-01
-6.883649e-02
-1.030644e-01
4.100881e-02
5.218219e-02
-3.093529¢e-01
-2.561238e-01
0.000000e+00
0.000000e+00
0.000000e+00

4.379955e-02
3.376083e-02
-1.816715e-01
0.000000e+00
-1.736763e-01
0.000000e+00
1.066605e-01
2.929338e-02
-6.153358e-02
7.273409e-02
-9.542798e-02
0.000000e+00
0.000000e+00
-7.973879e-02
1.495400e-01
6.020838e-02

-1.683158e-02
1.148626e-01
0.000000e+00
3.954533e-03
1.730280e-01
-5.204875e-02
-1.074685e-01
-2.150650e-02
0.000000e+00
2.294396e-01
-7.479808e-02
-8.100138e-03
6.374730e-02
0.000000e+00
-5.910677e-02
0.000000e+00

0.000000e+00
-6.033851e-02
4.531539e-01
0.000000e+00
5.520669e-02
0.000000e+00
-8.923043e-02
-8.601908e-02
0.000000e+00
-2.963061e-02
-6.338769e-02
6.343322e-02
1.361893e-02
-4.658870e-03
-2.226049e-01
-7.184980e-03
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-2.447774e-01
0.000000e+00
0.000000e+00
0.000000e+00
4.241358e-01
1.474565e-01
0.000000e+00
0.000000e+00
-1.049646e-01
0.000000e+00
4.256880e-02
8.984960e-02
-1.253492e-01
4.474748e-02
1.099346e-01
1.168897e-01

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.456015e-01
-8.282694e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.771518e-02
0.000000e+00
0.000000e+00
-2.915995e-01

-2.006153e-01
1.388716e-01
0.000000e+00
0.000000e+00
7.067843e-02
4.449963e-02
0.000000e+00
0.000000e+00
0.000000e+00
9.655548e-02
1.843919e-02
0.000000e+00
0.000000e+00
-1.507363e-01
0.000000e+00
0.000000e+00

0.000000e+00
3.102324e-02
-2.736213e-02
-4.096488e-01
1.439583e-01
0.000000e+00
-1.452500e-01
0.000000e+00
1.746235e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.049195e-02
0.000000e+00

0.000000e+00
7.409393e-02
0.000000e+00
-3.750778e-01
-2.088255e-02
6.864868e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.735261e-02
-1.653457e-01
5.931080e-03
0.000000e+00
0.000000e+00
0.000000e+00
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0.000000e+00
2.162519e-01
1.904176e-01
-1.076602e-01
1.922875e-01
-8.560698e-02
-5.149692e-02
9.941098e-02
1.113627e-01
-1.415828e-02
0.000000e+00
4.858223e-02
-8.849542e-02
0.000000e+00
-3.365550e-01
6.930564e-02

1.571529%-01
8.868094e-02
7.735190e-02
1.109735e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.432218e-01
2.413890e-01
-1.061231e-01
0.000000e+00
0.000000e+00
-4.501185e-03
-9.219410e-02
5.696057e-02
0.000000e+00

0.000000e+00
1.819860e-01
-2.765730e-01
-3.985935e-02
0.000000e+00
-1.742907e-01
9.145613e-02
0.000000e+00
4.370816e-02
0.000000e+00
-9.676182e-02
1.568638e-01
-3.534418e-02
-3.005882e-01
1.134427e-01
7.119548e-02

0.000000e+00
-1.471652e-01
-4.470648e-02
0.000000e+00
1.715637e-01
0.000000e+00
-2.898123e-02
0.000000e+00
0.000000e+00
-7.569744e-02
8.401380e-03
-9.964058e-02
-1.904148e-02
-7.090165e-03
1.849011e-01
-9.502438e-02

7.074015e-02
-2.690856e-02
1.115199e-01
-6.325374e-02
-2.574809e-02
3.853224e-02
-7.076332e-02
-8.671431e-02
0.000000e+00
9.233590e-02
-3.371450e-02
-1.638148e-01
-6.261102e-02
1.292289e-01
-2.166282e-01
7.400046e-02
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-3.348881e-02
8.039620e-02
-1.905592e-01
0.000000e+00
0.000000e+00
4.704570e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.382801e-01
4.077822e-02
-1.123355e-01
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.401615e-01
1.633197e-01
0.000000e+00
1.187031e-01
0.000000e+00
0.000000e+00
0.000000e+00
8.123716e-02
1.224579e-01
9.115663e-04
0.000000e+00

-1.197538e-01
0.000000e+00
-3.349173e-01
-1.666701e-01
0.000000e+00
0.000000e+00
0.000000e+00
-3.923432e-01
-1.371803e-01
-6.247355e-02
-1.550324e-01
0.000000e+00
-1.132705e-01
0.000000e+00
0.000000e+00
0.000000e+00

-2.448463e-01
0.000000e+00
-8.646562e-02
0.000000e+00
-1.042109e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.444002e-02
0.000000e+00
0.000000e+00
-2.817008e-01

0.000000e+00
0.000000e+00
0.000000e+00
6.353411e-02
-3.026687e-01
0.000000e+00
-2.514190e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.800917e-01
0.000000e+00
-8.722979e-02
-4.342650e-02
0.000000e+00

4. CbCelp4k

VQ codebook for stochastic excitation vector for 4kbps

/* 2nd stage VX C gain codebook cbL1 g[] */
/* dim=1 x 8 codewords */




index

codeword

1.44915600e+01

1.75510605e+02

7.61595276e+02

4.10209412e+02

8.47799707e+03

1.28569202e+03

3.83491211e+03

N[O |W|IN|F

2.15161890e+03

/* 2nd stage VX C gain codebook cbL1_g[][] */
* dim=40 x 32 codewords */

index

codeword

0.000000e+00
0.000000e+00
1.211023e-01
1.829602e-01
2.356981e-01
0.000000e+00
0.000000e+00
-3.989266e-03
4.666770e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-9.660737e-02
0.000000e+00
0.000000e+00

0.000000e+00
-1.077979e-01
0.000000e+00
0.000000e+00
4.578350e-01
0.000000e+00
0.000000e+00
1.254824e-01
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.257270e-01
6.174449e-01
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.527332e-02
0.000000e+00
-5.108956e-01
0.000000e+00
0.000000e+00
0.000000e+00

1.063604e-01
0.000000e+00
0.000000e+00
-6.574296e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
-2.081321e-01
-2.697644e-02
0.000000e+00
0.000000e+00
0.000000e+00
-1.422041e-02
0.000000e+00
0.000000e+00
0.000000e+00

1.689429¢e-01
1.470501e-01
0.000000e+00
4.336085e-02
0.000000e+00
4.426727e-01
0.000000e+00
5.066639e-02
0.000000e+00
0.000000e+00

-2.325047e-01
0.000000e+00
-1.414937e-01
-2.164208e-01
-7.658714e-02
0.000000e+00
-9.737150e-02
1.556320e-01
-2.582947e-02
6.416988e-02

0.000000e+00
-3.280043e-01
4.989364e-01
-1.415533e-01
-4.996565e-02
0.000000e+00
4.940040e-02
1.319512e-01
-2.183749e-01
0.000000e+00

0.000000e+00
0.000000e+00
1.287747e-01
-2.546594e-01
-1.968267e-01
1.943347e-01
0.000000e+00
0.000000e+00
8.117738e-03
2.747440e-01

2.528855e-01
0.000000e+00
-1.304628e-01
-1.460450e-01
0.000000e+00
0.000000e+00
-1.936326e-01
1.218377e-01
0.000000e+00
1.661356e-03

0.000000e+00
2.224945e-02
2.041869e-01
9.178066e-02
-1.132558e-01
-1.747863e-01
1.158395e-01
5.834910e-02
1.999945e-01
-2.954671e-01

0.000000e+00
-1.607928e-01
0.000000e+00
-2.592694e-01
-1.622625e-02
3.571490e-01
5.540339e-02
0.000000e+00
-1.887233e-01
2.039637e-01

5.970257e-02
-1.765844e-01
9.252306e-02
1.122957e-01
-6.376582e-02
1.711467e-01
0.000000e+00
0.000000e+00
1.397633e-02
-3.657877e-01

0.000000e+00
-2.114129e-01
1.590439¢e-01
1.422945e-01
-3.827269e-02
0.000000e+00
0.000000e+00
-5.355879e-02
-3.558268e-01
1.274924e-01

-2.811667e-01
0.000000e+00
3.563524e-02
0.000000e+00
0.000000e+00
4.871890e-01
-2.398701e-02
0.000000e+00
0.000000e+00
-9.514023e-02

0.000000e+00
0.000000e+00
8.510894e-02
-3.142986e-02
0.000000e+00
0.000000e+00
1.693778e-01
7.885419e-02
-1.668432e-01
0.000000e+00

-2.304393e-01
0.000000e+00
0.000000e+00
0.000000e+00
-4.705483e-01
8.118568e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
1.595166e-01
0.000000e+00
0.000000e+00
-4.308379e-01
1.653595e-01
5.111507e-02
2.821133e-01
0.000000e+00
0.000000e+00

0.000000e+00
-3.195262e-01
0.000000e+00
2.203161e-01
-6.177663e-02
-8.221275e-02
2.633948e-01

0.000000e+00
9.551508e-02
-1.178565e-01
-5.711720e-01
0.000000e+00
1.245975e-01
1.813220e-01

5.036851e-02
0.000000e+00
-1.050453e-01
0.000000e+00
2.590881e-02
3.254338e-02
-9.194137e-03

-1.142099e-01
-1.843322e-01
1.465084e-01
0.000000e+00
0.000000e+00
-4.447429e-02
9.277552e-02




0.000000e+00
-1.035433e-01
-6.547761e-02

1.500300e-01
2.839830e-02
2.353827e-02

-1.064916e-01
-4.230123e-02
-4.469144e-01

3.640420e-02
-9.371718e-02
1.243046e-01

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
7.019963e-02
0.000000e+00
0.000000e+00
-9.314497e-01
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

2.308859e-01
1.596062e-01
0.000000e+00
9.550293e-02
0.000000e+00
0.000000e+00
-1.989227e-01
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

-4.193331e-02
0.000000e+00
0.000000e+00
-4.193698e-01
0.000000e+00
0.000000e+00
-3.789894e-01
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
1.006688e-01
0.000000e+00
-1.082687e-01
-2.086975e-01
0.000000e+00
5.890870e-02
0.000000e+00
0.000000e+00
-4.912761e-01

-1.499508e-01
0.000000e+00
-2.386105e-01
0.000000e+00
0.000000e+00
0.000000e+00
1.755045e-01
0.000000e+00
-3.148166e-01
0.000000e+00

-3.065865e-01
0.000000e+00
0.000000e+00
0.000000e+00
7.955482e-02
-1.304886e-01
0.000000e+00
2.045022e-01
0.000000e+00
0.000000e+00

0.000000e+00
2.213806e-02
-1.964287e-01
-1.042793e-01
0.000000e+00
4.882346e-01
1.517223e-01
3.503422e-01
9.475341e-02
1.774464e-01

-4.636846e-02
-1.137637e-01
9.873721e-02
-1.460768e-01
-1.892616e-01
-1.873749e-02
-3.902327e-02
9.023787e-02
0.000000e+00
0.000000e+00

0.000000e+00
1.356008e-01
0.000000e+00
9.486714e-02
1.232917e-02
1.753556e-01
4.351830e-02
2.606275e-01
0.000000e+00
-2.828480e-01

-1.393200e-01
2.416191e-01
5.353699e-02
0.000000e+00
-2.728688e-01
1.212834e-01
-2.674933e-02
1.615115e-01
-1.390797e-02
-1.688391e-01

2.251326e-01
-1.490898e-03
1.215153e-02
2.845392e-02
2.988443e-01
1.388035e-01
0.000000e+00
7.836885e-03
0.000000e+00
-1.835672e-02

-1.048434e-01
-2.491165e-01
6.873291e-02
9.337220e-02
1.824093e-01
0.000000e+00
-2.487390e-02
5.766903e-01
0.000000e+00
0.000000e+00

0.000000e+00
-3.487895e-01
-6.127291e-02
1.079441e-01
1.823725e-01
-8.503559¢e-02
0.000000e+00
-9.002327e-02
8.263382e-03
-1.337245e-01

-1.153322e-01
1.377392e-01
0.000000e+00
-6.488267e-02
-3.078499e-01
-6.056299e-02
0.000000e+00
-1.891632e-01
-1.073881e-01
2.412605e-02

10

0.000000e+00
1.760823e-01
-1.315140e-01
1.791800e-02
1.584873e-01
-3.089290e-01
0.000000e+00
-2.283477e-01
-1.472580e-01
0.000000e+00

0.000000e+00
2.212395e-01
1.832536e-01
1.357346e-01
1.624019e-01
3.385574e-02
9.786504e-02
2.862185e-02
-1.100098e-01
-2.564971e-01

-2.559755e-01
9.682013e-02
-4.707699e-02
-2.807897e-02
4.151292e-01
-2.562297e-01
1.476423e-01
-2.439912e-01
1.419855e-01
-2.205492e-01

0.000000e+00
5.862363e-02
-3.725728e-03
1.982710e-01
-6.851899e-03
-7.474697e-02
5.803956e-03
-1.317321e-01
8.417646e-02
-3.664943e-02

11

0.000000e+00
0.000000e+00
0.000000e+00
1.909482e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
4.332744e-01
0.000000e+00
0.000000e+00
-3.374553e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.815526e-01
-4.429387e-02
0.000000e+00
-2.213892e-01
3.004608e-01
2.907348e-03

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.278013e-01
0.000000e+00
0.000000e+00
6.865721e-01
0.000000e+00
0.000000e+00

12

-1.754829e-01
3.720572e-01
-2.060229e-02
7.439682e-02
-9.110906e-03
-8.797239e-02
-7.477165e-02
1.830603e-01
-3.427051e-02
0.000000e+00

2.076649e-01
-1.296803e-01
-7.371581e-03
2.706323e-01
9.530824e-02
-2.456894e-01
5.248059e-02
2.506950e-01
-1.640932e-02
2.282165e-01

0.000000e+00
-1.733985e-01
2.123673e-01
7.951257e-02
0.000000e+00
1.197566e-01
0.000000e+00
-2.835853e-01
1.653971e-02
8.986981e-02

-1.282256e-01
-6.079009e-02
7.181562e-02
1.697801e-01
6.746141e-02
3.669889e-01
1.700427e-01
2.005359e-01
8.867367e-02
3.371461e-02

-2.259322e-01

8.057571e-02

0.000000e+00

0.000000e+00




13

0.000000e+00
0.000000e+00
-4.311268e-02
0.000000e+00
-1.889875e-01
0.000000e+00
0.000000e+00
4.398200e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
5.592965e-02
0.000000e+00
0.000000e+00
-6.582908e-01
0.000000e+00
1.490562e-01

0.000000e+00
0.000000e+00
4.587314e-02
0.000000e+00
1.291704e-01
0.000000e+00
0.000000e+00
-1.407260e-02
1.157285e-01

0.000000e+00
0.000000e+00
0.000000e+00
2.725941e-01
7.038731e-02
9.925838e-03
7.552613e-02
-3.678421e-01
0.000000e+00

14

0.000000e+00
0.000000e+00
-8.101166e-02
0.000000e+00
-2.299034e-02
6.838050e-02
-2.410322e-01
3.248497e-01
2.252643e-01
-2.045404e-01

-2.403559e-01
0.000000e+00
-4.820152e-02
1.923893e-01
1.171245e-01
1.507127e-02
0.000000e+00
-3.080189e-01
1.279014e-02
0.000000e+00

-8.150406e-02
9.741563e-02
-1.694508e-01
0.000000e+00
2.367346e-01
1.301064e-02
2.243365e-02
3.070857e-02
2.179674e-01
3.079529e-02

-1.325993e-01
0.000000e+00
0.000000e+00
-1.381291e-01
4.192760e-01
-9.606195e-02
-3.361835e-01
1.992121e-01
-2.418915e-02
0.000000e+00

15

-4.317952e-02
1.233681e-01
1.999735e-01
-1.590079e-02
1.131641e-01
2.672528e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.871229e-01

-2.129793e-01
-1.046373e-01
-7.684381e-02
2.034994e-01
3.297746e-01
2.408254e-01
1.049898e-01
2.088439e-01
-7.916138e-02
2.055860e-01

-8.415943e-02
2.255625e-02
-1.466436e-01
-6.528557e-02
1.551521e-03
0.000000e+00
1.536277e-01
1.182210e-01
-2.567744e-01
0.000000e+00

1.494561e-01
-2.213613e-01
6.581554e-03
-4.110763e-03
-1.691152e-01
2.002690e-01
-7.974234e-03
-1.987692e-01
-2.633259e-01
2.529685e-01

16

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-3.111891e-01
-6.044125e-01
0.000000e+00

0.000000e+00
-5.525424e-01
0.000000e+00
0.000000e+00
0.000000e+00
-3.361290e-01
0.000000e+00
2.425379e-02
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
3.110393e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

9.325930e-02
0.000000e+00
0.000000e+00
8.280446e-02
-5.074697e-02
0.000000e+00
0.000000e+00
0.000000e+00
-6.401744e-02
0.000000e+00

17

4.070788e-01
1.066112e-01
8.513179e-02
7.827752e-02
1.362593e-01
-1.439714e-01
2.501642e-03
-5.494761e-02
-1.396222e-01
8.510151e-02

-3.843808e-01
0.000000e+00
1.998530e-01
1.203296e-01
-1.081944e-02
-1.516670e-01
1.820601e-02
1.677305e-02
1.963782e-03
0.000000e+00

0.000000e+00
5.160967e-02
0.000000e+00
5.884977e-02
1.015380e-01
2.869562e-01
-4.470779e-01
2.115798e-02
0.000000e+00
1.616764e-01

-3.721019e-02
-1.044038e-01
-2.718021e-01
0.000000e+00
-6.308033e-02
-7.925501e-02
6.120597e-02
1.873790e-01
8.787096e-02
-2.152618e-01

18

0.000000e+00
-2.335877e-01
3.108173e-01
0.000000e+00
0.000000e+00
2.172906e-02
0.000000e+00
-2.507887e-01
0.000000e+00
2.114873e-01

-4.047184e-01
-1.178735e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
5.108694e-02
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
2.847720e-04
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
1.797698e-03
0.000000e+00
-1.623986e-02

0.000000e+00
-1.152904e-01
0.000000e+00
0.000000e+00
0.000000e+00
-7.395102e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

19

1.285463e-01
-6.134347e-02
0.000000e+00
0.000000e+00
-1.071804e-01
-1.703403e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

3.211446e-01
0.000000e+00
0.000000e+00
9.733866e-02
-3.379402e-01
-5.950190e-01
0.000000e+00
0.000000e+00
0.000000e+00
6.474974e-02

2.784739e-01
-5.190680e-02
0.000000e+00
-9.864979e-02
-1.815525e-01
0.000000e+00
-1.007124e-01
-7.158682e-02
0.000000e+00
0.000000e+00

-3.962589e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.245885e-01
-6.349786e-02
0.000000e+00
-6.679170e-02
0.000000e+00

20

0.000000e+00
0.000000e+00
5.416056e-01
0.000000e+00
0.000000e+00

0.000000e+00
-1.486184e-01
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.225297e-01

3.210638e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00




0.000000e+00
0.000000e+00
-6.714751e-02
0.000000e+00
2.229084e-01

0.000000e+00
3.614725e-02
-1.192343e-01
0.000000e+00
4.343440e-01

0.000000e+00
0.000000e+00
0.000000e+00
4.555875e-02
-5.398043e-01

0.000000e+00
0.000000e+00
0.000000e+00
1.209992e-01
0.000000e+00

21

1.233227e-01
-1.274834e-01
0.000000e+00
-2.754700e-02
0.000000e+00
0.000000e+00
2.200954e-01
-1.899681e-01
0.000000e+00
2.434547e-01

1.458409e-01
1.431187e-01
-1.460517e-01
4.607027e-02
-5.108747e-02
-2.264631e-01
-1.672812e-01
-1.467390e-01
1.692858e-01
3.428400e-01

0.000000e+00
-1.277092e-01
-1.092227e-01
3.183660e-02
0.000000e+00
-2.414053e-01
-2.913082e-01
3.432782e-01
7.350796e-02
0.000000e+00

1.557261e-01
-5.357691e-02
-9.754737e-02
-2.262584e-02
3.088107e-01
1.305574e-01
-2.100615e-01
-2.149482e-02
1.086447e-01
-8.708735e-02

22

0.000000e+00
7.132953e-02
0.000000e+00
0.000000e+00
-8.476058e-02
-5.057540e-02
-3.546542e-01
0.000000e+00
0.000000e+00
-7.817402e-02

9.343626e-02
0.000000e+00
8.078488e-02
2.515062e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-3.590057e-01
2.043080e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.215660e-01

0.000000e+00
0.000000e+00
-4.262873e-01
0.000000e+00
0.000000e+00
8.285139e-02
-1.953130e-01
0.000000e+00
6.021874e-01
0.000000e+00

23

0.000000e+00
0.000000e+00
2.255112e-01
-2.866337e-01
1.038367e-01
-2.162266e-01
-7.931501e-02
0.000000e+00
0.000000e+00
-1.383955e-01

-1.470843e-01
4.873471e-01
7.151821e-02
0.000000e+00
0.000000e+00
2.506167e-01
0.000000e+00
2.318481e-01
-4.687558e-02
1.609073e-01

5.826187e-02
1.840955e-01
-1.482164e-01
-1.632490e-01
-1.691919e-01
2.117246e-01
-2.133528e-02
3.811834e-01
0.000000e+00
1.396574e-01

2.655403e-03
-5.605531e-02
9.041049e-02
-1.745768e-01
0.000000e+00
0.000000e+00
-8.692609e-02
-3.354242e-02
0.000000e+00
0.000000e+00

24

-5.509263e-01
0.000000e+00
-1.875827e-01
0.000000e+00
0.000000e+00
1.545193e-01
0.000000e+00
0.000000e+00
2.098553e-01
0.000000e+00

5.142565e-01
0.000000e+00
-1.887728e-02
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.096284e-01
0.000000e+00

2.541948e-01
0.000000e+00
0.000000e+00
3.419250e-01
0.000000e+00
1.798024e-01
-5.742907e-02
0.000000e+00
0.000000e+00
0.000000e+00

2.946985e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-1.119873e-01
0.000000e+00

25

-7.672629e-02
-3.429807e-01
1.934104e-01
4.175462e-01
-3.671429e-01
-1.573523e-01
0.000000e+00
-1.022101e-02
-1.038674e-01
5.731683e-04

1.561450e-01
-8.871547e-03
1.881531e-01
1.663702e-02
1.398991e-01
0.000000e+00
-1.043748e-01
1.282556e-01
0.000000e+00
1.384166e-01

2.802804e-02
-1.055646e-01
1.357228e-02
-1.364723e-01
0.000000e+00
-1.163459e-01
0.000000e+00
1.683070e-01
-7.635974e-02
-1.987855e-01

2.072605e-01
3.114361e-02
-1.940391e-01
1.946154e-02
-7.816728e-02
0.000000e+00
-2.428079e-01
2.576395e-01
-1.916149e-01
0.000000e+00

26

1.760847e-01
0.000000e+00
-5.510974e-02
1.887064e-01
0.000000e+00
0.000000e+00
-1.773245e-01
1.116559e-01
-2.584255e-01
5.189991e-02

3.249262e-01
-1.389606e-01
0.000000e+00
-7.835308e-02
-5.006174e-02
4.125165e-01
-1.925615e-01
3.050258e-02
0.000000e+00
0.000000e+00

-1.152977e-01
-3.237636e-02
3.080531e-01
-1.254886e-01
1.052845e-01
-1.631258e-02
1.553396e-01
0.000000e+00
0.000000e+00
-2.896770e-02

-3.927576e-01
1.691569e-01
1.551662e-02
8.588114e-02
0.000000e+00
0.000000e+00
-4.925433e-02
-2.219004e-01
-1.350262e-01
-2.314153e-01

27

0.000000e+00
0.000000e+00
-3.035030e-01
-3.861304e-01
0.000000e+00
0.000000e+00
3.961714e-01
3.278811e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-6.062269e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
2.148703e-01
0.000000e+00
-1.137058e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.559641e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00




-4.695378e-02

0.000000e+00

0.000000e+00

0.000000e+00

28

0.000000e+00
-1.938826e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-2.331184e-01
0.000000e+00

0.000000e+00
-2.661398e-01
0.000000e+00
0.000000e+00
-5.917736e-02
1.072359e-01
0.000000e+00
2.299137e-01
0.000000e+00
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
-1.321518e-01
0.000000e+00
0.000000e+00
0.000000e+00
4.915662e-01
4.690884e-01
-3.753161e-02

0.000000e+00
0.000000e+00
-4.956191e-01
0.000000e+00
0.000000e+00
1.456759e-01
0.000000e+00
0.000000e+00
1.481871e-01
0.000000e+00

29

-4.356876e-02
-1.279597e-01
5.529285e-02
-1.162987e-01
3.738566e-01
0.000000e+00
4.411530e-02
0.000000e+00
1.422042e-02
1.812150e-01

0.000000e+00
-2.778779e-01
1.613864e-02
4.733719e-02
2.696627e-01
-6.323817e-02
1.804672e-02
0.000000e+00
4.618508e-01
-1.767178e-01

1.302136e-01
4.943673e-02
0.000000e+00
2.124746e-01
2.538827e-03
1.298582e-01
5.345674e-02
3.929896e-02
0.000000e+00
-1.531345e-01

8.863248e-02
0.000000e+00
-1.144085e-01
1.660197e-01
2.662433e-01
2.061434e-01
-1.106370e-01
7.133152e-02
3.030587e-01
-9.362490e-02

30

3.246434e-02
-3.451064e-01
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-4.457769e-01
-3.849437e-01
7.330823e-03

4.192480e-02
1.691787e-01
-1.041585e-02
1.844911e-01
-8.579723e-02
1.998373e-01
3.583849e-02
1.144885e-01
0.000000e+00
-6.321483e-03

5.766831e-03
1.414878e-01
0.000000e+00
2.545339e-01
0.000000e+00
9.390101e-02
-7.314811e-02
-1.417402e-01
1.634054e-01
-8.817215e-02

1.056628e-02
3.313068e-01
8.980227e-02
7.979643e-02
3.090338e-01
4.281033e-02
1.273816e-01
0.000000e+00
1.232908e-01
0.000000e+00

31

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-4.115891e-02
0.000000e+00
9.817926e-02
0.000000e+00
0.000000e+00

7.456178e-02
3.067416e-01
0.000000e+00
0.000000e+00
0.000000e+00
-1.271116e-01
1.858140e-01
0.000000e+00
0.000000e+00
-4.070740e-01

0.000000e+00
-3.060968e-02
0.000000e+00
3.527414e-01
0.000000e+00
0.000000e+00
3.673089e-01
5.266669e-01
3.578682e-01
0.000000e+00

0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
0.000000e+00
-8.304609e-02
0.000000e+00
0.000000e+00
0.000000e+00

5. CbLsp

LSPtable for the first stage Isp_tbl[32*10]

index codeword
0 0.10300 0.14989 0.19987 0.27587 0.33391 0.40516 0.57367 0.65024 0.77318 0.87194
1 0.09076 0.13299 0.18705 0.25552 0.30774 0.37970 0.58437 0.70786 0.80028 0.88011
2 0.09389 0.13307 0.18760 0.29758 0.36841 0.43454 0.51052 0.59234 0.77804 0.86998
3 0.08907 0.12412 0.20053 0.27616  0.34487 0.40211 0.47443 0.66503 0.78114 0.87761
4 0.12008 0.18370 0.28088 0.37154 0.47208 0.56008 0.66317 0.73985 0.83849  0.88920
5 0.11431 0.17987 0.25469 0.33435 0.42930 0.50131 0.60974 0.69642 0.79900 0.86632
6 0.09577 0.14741 0.20412 0.29639 0.39958 0.45178 0.53964 0.61910 0.72064 0.85017
7 0.11169 0.17043 0.25658 0.34485 0.40996 0.46039 0.56135 0.67018 0.77457 0.85167
8 0.07769 0.10613 0.16178 0.35089 0.42281 0.48053 0.57963 0.65581 0.80152 0.86692
9 0.07371 0.09886 0.16971 0.39296 0.47935 0.53062 0.62109 0.68010 0.80375 0.86421
10 0.08809 0.15716 0.25875 0.34753 0.44291 0.52739 0.63654 0.72092 0.82270  0.88909
11 0.06801 0.12702 0.24257 0.35017 0.44592 0.51850 0.60995 0.69012 0.78708 0.86515
12 0.06367 0.12001 0.25644 0.37933 0.49027 0.58582 0.67909 0.75639 0.83812  0.89306
13 0.10801 0.18154 0.30436 0.41583 0.52348 0.62326 0.70630 0.77381 0.85497 0.90314
14 0.11438 0.18859 0.30436 0.38954 0.46172 0.52796 0.62960 0.70330 0.80446  0.87445
15 0.12221 0.20923 0.36796 0.44375 0.52931 0.60860 0.68012 0.74087 0.81860 0.87096
16 0.09030 0.14959 0.20668 0.27770 0.39582 0.43787 0.53805 0.69180 0.75736  0.83915
17 0.05064 0.09899 0.20415 0.30282 0.40418 0.48828 0.59750 0.69367 0.79709 0.87791
18 0.06459 0.08788 0.15133 0.32602 0.49708 0.57248 0.66942 0.74076 0.82696  0.88751
19 0.04952 0.09101 0.21602 0.32517 0.42791 0.52316 0.62468 0.71228 0.81302 0.88566
20 0.09014 0.12380 0.17228 0.28648 0.46364 0.51743 0.59630 0.68287 0.75559  0.84323
21 0.05582 0.07871 0.12661 0.27763 0.42691 0.49969 0.60141 0.68778 0.80612 0.89135




22 0.07310 0.10448 0.15484 0.25617 0.46444 0.56881 0.63116 0.70035 0.77251  0.84411
23 0.06577  0.08644 0.13718 0.23731  0.42461 0.56929 0.67376  0.73255 0.81938  0.87502
24 0.08707  0.14861 0.21890 0.31565 0.37331 0.45307 0.59975 0.67993 0.80774  0.87807
25 0.09009  0.12975 0.19984 0.27136  0.33292  0.50954 0.59597 0.66668 0.76876  0.84146
26 0.07441  0.10490 0.16399 0.23062  0.28810 0.45924 0.58244 0.68239  0.80383  0.88572
27 0.08376  0.11414 0.17907 0.24511 0.31428 0.51658 0.64531 0.71371  0.81804 0.86778
28 0.06751  0.09927 0.16469 0.27561 0.40987 0.48742 0.58012 0.62826  0.73967  0.87049
29 0.07101  0.10586  0.15943 0.23689  0.41370 0.46858 0.55855 0.68507 0.76958  0.86548
30 0.06451  0.09541 0.15034 0.28238 0.35920 0.43263  0.58271 0.66821 0.78879  0.88441
31 0.05728 0.07966  0.13123  0.22471 0.37678 0.49222 0.60355 0.69238  0.79404  0.89280

L SP table for the second stage of VQ with inter-frame prediction pd_tbl[5*64+5*16] ....Lower 5 LSPs

index codeword |

0 0.01137 0.00753 0.01401 0.00793 0.01203
1 0.00178 0.00449 0.01001 0.01646 -0.01133
2 0.02748 -0.00897 -0.00086 0.00972 0.00684
3 0.01202 0.00572 0.00631 0.02909 0.03414
4 0.00563 0.01050 -0.00997 0.01944 0.01603
5 0.00809 0.01586 0.01928 -0.01774 -0.01602
6 0.01407 0.01965 0.00225 0.02852 -0.01604
7 -0.00166  0.00424  0.00382 -0.00098 0.01344
8 0.00076  0.00747 -0.01093 -0.00711 0.01736
9 -0.01009 -0.01480 0.00674 0.02374 0.01142
10 0.00871 0.02094 0.01662 0.00157 -0.02691
11 -0.00391  0.00255 -0.00069 0.01747 0.00272
12 0.00193 -0.00153 -0.01372 0.03399 0.03747
13 -0.00518 -0.00148 0.00238 0.01327 0.02242
14 -0.00191 -0.00338 -0.00193 0.03930 0.01529
15 -0.01823 0.01401 0.00233 0.01221  0.01209
16 0.00755 0.01369 0.00297 0.00537 0.02886
17 0.00812 0.02379 0.00909 0.01989 0.00644
18 0.02272 0.04214 -0.00952 0.00638 -0.00662
19 0.00751 0.00581 0.00728 0.02917 0.00562
20 0.02117 0.03542 0.02863 0.02455 0.02190
21 0.02425 0.05339 0.02422 -0.00792 -0.00893
22 0.02980 0.01727 0.00506 0.02436  0.00842
23 0.01371 0.01883 -0.01121 0.00581  0.00110
24 0.00288 0.00629 0.01364 -0.00462 -0.00153
25 -0.00091 -0.00530 -0.00832 0.00292 0.03010
26 0.00617 0.00325 0.01457 0.05868 0.00035
27 0.00302 -0.00481 0.00937 0.01367 0.00419
28 0.00601 0.00438 0.01518 0.02746 -0.03100
29 0.00790 0.00463 -0.00219 0.00414 0.00117
30 0.01296 0.00191 0.01714 0.00432 -0.01262
31 -0.00322  0.00303 0.02576  0.03290 -0.00608
32 0.00168 -0.00699 0.01356 -0.00678 0.00938
33 0.00304 -0.00438 -0.00357 0.00590 0.01328
34 0.01270 0.00182 -0.00818 0.02025 -0.01017
35 0.00057 -0.01619 0.03075 0.01332 0.00282
36 0.00326  0.00948 0.03010 -0.02649 0.00154
37 0.01587 0.02342 -0.01832 -0.01954 0.01335
38 0.00243 0.00653 0.02578 0.02927 0.01819
39 -0.00024 -0.01052 0.00668 0.03235 -0.00889
40 -0.01009 -0.01427 0.01049 -0.00086 0.02918
41 -0.00771 -0.01567 0.02398 0.04490 0.02703
42 -0.00003 0.01490 0.00500 0.00604 -0.00731
43 -0.01169 -0.00799 -0.00548 0.01787 0.04018
44 -0.00636  0.02574 0.03337 0.01051 -0.00518
45 -0.00023 0.00379 0.01916  0.01029  0.03609
46 -0.00989 -0.00046 0.01603 0.00867 0.00294
47 -0.01679 -0.00276 0.04931 0.01506 0.01310
48 0.00486 0.01702 0.00341 -0.00872 0.00463
49 0.01731 0.03487 -0.00412 0.00367 0.02471
50 0.02062 0.00744 0.00382 -0.01547 0.00210
51 0.00532 0.01751 0.06412 0.02532 0.00391
52 0.01731 0.02385 0.02296 -0.00096 0.01089
53 0.03421 0.02161 0.00489 -0.00076 -0.01064




54 0.01476  0.01416  0.02477  0.01874  -0.00356
55 0.01543  0.01035 0.00167  0.00116 -0.01215
56 -0.00425 0.01154 0.02399 -0.00140 0.01388
57 0.00346  -0.00645 -0.01219 0.02079  0.00860
58 0.00500 0.01038 -0.01428 0.00210  0.04960
59 -0.00411  0.03968  0.00788 -0.00152  0.00346
60 0.00462  0.00407  0.00676 -0.01988  0.01946
61 0.01508  0.00025 -0.01273 -0.00522  0.01985
62 0.00284  0.00240  0.00411 -0.00796  0.04516
63 -0.00116 -0.00114 0.03146 -0.00158 -0.01357

L SP table for the second stage of VQ with inter-frame prediction pd_tbl[5*64+5*16] ....Higher 5 LSPs

index codeword |
0 0.03633 0.00132 -0.01137 0.00102 -0.00128
1 0.01003 -0.02086 -0.00661 0.02710 0.00942
2 0.00891 0.01267 -0.01112 0.02438 0.00917
3 -0.01511 -0.00141 0.00619 0.03746 0.01660
4 0.03757 0.02319 0.01311 0.02730 0.00974
5 0.01368 0.00288 0.00739 -0.00495 0.00965
6 0.01999 0.03368 -0.00238 -0.00474 -0.00177
7 -0.00848 0.01428 -0.00012 0.00644 0.02067
8 0.02299 -0.00864 0.01004 0.01426 -0.00628
9 -0.00302 -0.01473 0.02270 0.01032 -0.00061
10 0.00256 0.01006 0.00555 0.00464 -0.01039
11 -0.01654 0.01022 0.02937 0.00594 -0.00071
12 0.03618 0.01049 0.01452 -0.01096 -0.01551
13 0.01165 0.01624 0.03265 0.02361 0.00584
14 0.00733 0.01799 0.03020 -0.01505 -0.00906
15 -0.00336 0.04025 0.01523 0.01452 0.00800

L SP table for the second stage of VQ without inter-frame prediction d_tbl[5* 64+5*16] ...Lower 5 LSPs

index codeword |
0 -0.00085 0.00588 0.02161 0.01369 0.01759
1 -0.00661 0.02041 0.02040 -0.00935 0.01107
2 0.01665 0.00647 -0.00596 0.04066 -0.00901
3 0.01127 0.01409 0.03237 0.00486 0.00602
4 0.01742 0.02792 0.01048 0.00648 0.03164
5 -0.00018 0.00805 0.00248 0.00826 0.00375
6 0.02702 0.03438 -0.00978 -0.03154 0.01303
7 0.01518 0.00106 0.01720 0.01115 -0.00581
8 -0.01025 -0.01590 0.03903 0.02052 0.01042
9 -0.00484 -0.00882 0.06051 0.01705 -0.02246
10 0.00735 0.00146 0.03771 0.04057 0.00039
11 0.01281 0.02130 0.00074 0.01862 -0.03525
12 -0.00011 -0.00031 -0.00173 0.01444 0.03040
13 0.01428 0.02660 0.02892 -0.02538 0.00243
14 0.01339 0.01471 0.03287 0.01788 -0.02441
15 0.03830 0.03646 0.02013 0.00861 0.00005
16 -0.01281 0.01086 0.03773 0.01244  -0.00445
17 -0.02453 -0.00722 0.03763 0.04487 0.02624
18 -0.00073 0.00697 0.00787 0.03030 -0.01250
19 -0.00726 -0.01199 0.02102 -0.00170 0.02755
20 -0.00006 -0.00844 -0.01507 0.03910 0.01830
21 -0.01788 0.00209 0.00791 0.02746 0.01490
22 0.00791 0.00662 -0.00440 0.03861 0.04938
23 -0.00144 -0.00160 0.02361 0.03935 -0.03237
24 -0.02698 0.00446 0.01271 0.00973 0.03441
25 -0.01884 -0.03063 0.06711 0.04675 0.00268
26 -0.00978 0.02594 0.00772 0.01774 0.00027
27 -0.00556 0.02292 0.05214 0.02281 0.02260
28 -0.01224 -0.02077 -0.01295 0.05391 0.02916
29 -0.00262 0.02742 0.03289 -0.00799 -0.02515
30 -0.00348 0.00766 -0.02139 0.02563 0.01186
31 0.01340 0.02502 0.02640 0.03146 0.00707
32 0.01781 0.06670 0.03869 -0.00752 -0.01057
33 0.01196 0.02115 -0.00364 -0.03600 0.03278




34 0.04018 0.00048 -0.02473 -0.01329 0.00160
35 0.03160 0.01414 -0.00404 0.01348 -0.01119
36 0.04114  0.04938 -0.00435 -0.03144 -0.03398
37 0.02036  -0.00034 -0.01480 -0.00154 0.03298
38 0.02476  0.02556  -0.00407 -0.00840 0.00581
39 0.00948 -0.00607 0.01187 -0.01058 0.01704
40 0.00658  0.00958  0.02822  0.00586  0.04568
41 0.01209  0.01931  0.00338  0.02664  0.01417
42 0.02620  0.01534  0.01419 -0.01191 -0.02375
43 0.03212  0.03200 -0.03069 0.00280  0.00123
44 0.02186  0.00836  0.00604  0.01086  0.01918
45 0.02532  -0.01663  0.00406  0.02398  0.01014
46 0.00502  0.01099 0.01271 -0.00786 -0.01332
47 0.01314  0.02553  0.00945 0.00125 -0.00706
48 0.00171 -0.01210 0.01809  0.01470  0.00290
49 -0.00675 -0.00477 -0.02453  0.00802  0.05097
50 0.01574  0.00254 -0.01118 0.00128  0.00182
51 0.01183 0.01195 0.00648 -0.01775 0.01287
52 0.02227  0.00380 -0.03080 0.02376  0.01403
53 0.00125 0.00112 0.03293 -0.00211 -0.01646
54 0.00322 -0.00056 0.01870  0.03877  0.02745
55 -0.00823  0.00313  -0.00336 -0.01107  0.02738
56 -0.01054 -0.02156  0.00750  0.02332  0.03266
57 -0.00550 -0.01639 0.00565  0.03429  0.00147
58 0.00636  0.01084 -0.00243 -0.01312 0.05153
59 0.01254  0.01900 -0.03292 0.00851  0.03883
60 0.00129  0.00829  0.03862 -0.02956  0.01259
61 0.00458 0.02098 -0.01340 0.00285  0.01500
62 -0.01159  0.04855  0.01077 -0.01779  0.01000
63 -0.00525 -0.00568 0.00242  0.05888 -0.00739

LSP table for the second stage of VQ without inter-frame prediction d_tbl[5*64+5*16] ...Higher 5 LSPs

index codeword |
0 0.03767 -0.00950 0.01454 0.00361 -0.00926
1 0.01192 -0.01155 0.02772 0.03391 0.00364
2 0.04425 0.02244 0.00908 -0.01321 -0.01666
3 0.01098 0.03216 0.03717 -0.01401 -0.01775
4 0.01297 0.00672 -0.00077 -0.00145 -0.00403
5 -0.02429 0.00960 0.02993 0.00864 -0.00022
6 0.03357 0.03846 0.02941 0.02699 0.00967
7 0.00878 0.02304 0.01422 0.02662 0.00670
8 0.00920 -0.01319 -0.01053 0.03995 0.01758
9 -0.02687 -0.00829 0.01519 0.04286 0.03036
10 0.04248 0.00641 -0.01687 0.02205 0.00791
11 0.00529 0.00368 0.01743 0.00306 0.00994
12 -0.00655 0.02008 -0.01495 0.02361 0.02189
13 -0.00965 0.03087 0.04685 0.03672 0.01655
14 0.01991 0.03615 -0.01073 -0.00325 0.00499
15 -0.01679 0.04588 0.01319 -0.00479 0.00709
6. CbLsp4k

VQ codebook for L SP quantization of enhancement layer for 4kbps.

/* dim=10 x 256 codevectors */

index codeword |

3.652737e-03f -3.723557e-03f -2.935357e-03f 1.266268e-02f

0 -4.910919e-03f -9.568315e-03f -9.355669e-03f 7.896985e-04f
2.120240e-03f 1.168347e-02f
3.007427e-03f 8.423534e-03f 5.517199e-03f 3.321410e-02f

1 1.270376e-02f -5.538360e-03f -1.415260e-03f -1.938517e-02f
-4.784224e-02f -1.918005e-02f
5.082027e-03f 6.259896e-03f 4.261945e-03f 5.254921e-03f

2 -7.855622e-03f -3.202555e-03f 8.309573e-03f 1.073399e-02f




-9.154360e-04f

1.514070e-03f

-5.990481e-03f
-6.251054e-04f
3.939836e-03f

8.417413e-03f
-3.478267e-03f
-1.563623e-03f

2.724798e-03f
-2.528251e-03f

1.489685e-02f
-7.314433e-04f

5.453609e-03f
1.413430e-03f
-5.866571e-03f

1.500243e-03f
-1.628425e-03f
-5.111536e-03f

8.433697e-04f
4.847159e-03f

3.889741e-03f
-1.033116e-02f

5.567431e-03f
-1.655188e-04f
7.247546e-03f

-6.411438e-03f
1.501932e-03f
-6.823328e-04f

-3.294032e-03f
-7.187506e-03f

1.761921e-02f
-6.440210e-04f

9.241253e-03f
-1.345458e-02f
-1.236911e-02f

1.572035e-02f
-2.643184e-02f
-8.403739e-03f

1.900817e-02f
-1.098501e-03f

7.498425e-03f
-1.513230e-02f

1.167794e-02f
-3.290477e-03f
-3.400779e-03f

1.325267e-03f
5.998920e-03f
-5.581064e-03f

4.260662e-03f
-1.524323e-03f

1.386645e-03f
1.476417e-03f

5.356349e-03f
2.572577e-03f
-2.693594e-02f

4.341042e-04f
2.274942e-03f
1.134504e-02f

-6.217861e-03f
-1.852000e-03f

7.929876e-03f
-1.107384e-03f

-2.298185e-03f
4.693033e-03f
-5.585823e-03f

6.392882e-04f
-2.074355e-03f
-4.520547e-03f

-5.831057e-03f
-4.913450e-03f

1.256655e-02f
1.085111e-02f

10

-3.485705e-03f
2.480264e-03f
-2.815041e-02f

-2.991108e-03f
-8.928425e-03f
-1.238459e-02f

1.572291e-03f
1.525912e-02f

9.020573e-03f
1.770989e-02f

11

-1.898336e-02f
1.188616e-03f
2.102770e-02f

-1.177026e-03f
-5.415046e-03f
-7.912045e-03f

-4.034785e-03f
2.086671e-02f

6.197917e-03f
3.667164e-02f

12

3.346877e-04f
2.590174e-02f
-6.698537e-03f

9.263028e-03f
9.555846e-03f
-1.552193e-02f

-1.252652e-02f
-3.693220e-03f

1.083689e-02f
3.538526e-03f

13

2.580827e-03f
2.120919e-02f
-1.890209e-02f

-1.120983e-02f
9.698965e-04f
3.935190e-03f

-3.055851e-02f
-1.340943e-03f

2.361929e-02f
-1.060086e-02f

14

-3.168637e-03f
9.510157e-04f
-9.232963e-03f

1.079626e-02f
5.960308e-03f
-1.126543e-02f

8.896769e-03f
4.869651e-03f

2.163695e-03f
4.237728e-04f

15

-9.698352e-03f
6.001916e-03f
1.639849e-03f

-1.749234e-03f
-1.087748e-02f
-5.235735e-03f

-1.471459e-02f
-8.160731e-03f

7.161541e-03f
-2.751539e-03f

16

-8.032992e-04f
5.303411e-03f
-2.453878e-03f

-3.852987e-03f
4.973330e-03f
6.407294e-03f

-2.037228e-04f
-5.176039e-03f

8.652086e-03f
-1.573176e-02f

17

-6.964818e-03f
2.121836e-03f
-2.383874e-02f

4.619313e-03f
-1.569262e-02f
-3.492002e-03f

1.125945e-02f
4.249239e-03f

1.152072e-02f
-1.298962e-02f

18

2.851867e-03f
1.081158e-02f
9.741174e-04f

-1.200155e-03f
-3.773540e-03f
1.647823e-02f

-3.421347e-03f
3.143326e-03f

-2.188925e-04f
8.471098e-03f

19

-4.212699e-03f
6.155124e-03f
9.057648e-03f

-4.123807e-04f
9.659707e-03f
2.677987e-03f

6.566235e-03f
4.326944e-03f

-2.653321e-04f
-9.567866e-03f

20

2.439607e-03f
1.947496e-03f
-2.510375e-03f

-6.613013e-03f
-9.687494e-03f
1.163572e-02f

1.135112e-02f
-8.036747e-04f

3.136804e-03f
1.296527e-04f

21

-5.343918e-04f
-2.567801e-03f
1.191627e-02f

-3.527944e-04f
-4.583817e-04f
-2.350958e-03f

-5.708543e-03f
-3.297064e-03f

2.344187e-03f
-4.281778e-03f

22

5.313205e-03f
-7.768130e-03f
-3.763157e-02f

-3.060121e-03f
-1.816116e-02f
-5.448145e-03f

3.451916e-03f
-5.659431e-04f

3.572271e-03f
6.418265e-05f

23

4.536640e-03f
-5.254188e-03f
-2.616289e-03f

3.720265e-03f
3.040391e-04f
-5.382307e-02f

-8.125322e-03f
2.546868e-03f

-9.654257e-04f
-5.697106e-03f

24

1.930056e-03f
-1.169625e-02f
-3.106675e-03f

-4.884879e-03f
4.076919e-04f
1.229215e-02f

-5.432401e-03f
4.617881e-03f

-4.493898e-03f
2.846494e-03f

25

7.630727e-04f
1.196309e-02f
-5.516066e-03f

-5.194896e-03f
5.050292e-04f
-2.963855e-03f

-8.561001e-04f
-1.020009e-02f

1.135338e-03f
-4.390706e-03f

26

-9.012232e-03f
6.964354e-03f
-2.521125e-02f

-8.066729e-03f
1.224982e-02f
-7.764434e-03f

-4.476638e-03f
-1.367829e-02f

-2.424281e-03f
1.333025e-02f




27

-1.231340e-02f
9.063985e-03f
3.585841e-03f

-9.839881e-04f
8.674999e-04f
-6.049501e-04f

-5.437053e-04f
5.548672e-04f

-2.181440e-03f
8.796170e-03f

28

-5.835191e-04f
6.398769e-03f
-4.046456e-03f

5.901638e-05f
1.761706e-03f
1.886682e-02f

-1.003937e-02f
-1.033383e-02f

-8.384589e-04f
-1.127180e-03f

29

6.943180e-03f
5.201217e-03f
6.993818e-03f

-1.228034e-02f
3.297588e-03f
5.403467e-03f

-2.376641e-02f
-1.464098e-02f

-5.476645e-04f
-1.815397e-02f

30

9.245361e-04f
5.378167e-03f
-4.335742e-03f

9.502835e-04f
-6.009482e-03f
1.099616e-02f

4.276267e-03f
-1.429168e-02f

-2.597004e-03f
-5.980256e-03f

31

-4.196643e-03f
-8.324333e-03f
-2.331149e-02f

-7.775502e-03f
2.460759e-03f
-5.856800e-03f

-5.812760e-03f
-1.255601e-03f

-1.126528e-02f
-9.815509e-03f

32

5.219009e-03f
-4.848321e-03f
-1.027974e-02f

4.588355e-03f
6.300760e-03f
7.019409e-03f

-1.346122e-03f
2.198690e-03f

1.335562e-02f
-2.758825e-03f

33

-6.550327e-03f
-3.297690e-03f
-3.800842e-03f

4.024782e-03f
-2.986906e-03f
-6.067349e-03f

-5.123823e-03f
-3.326780e-03f

6.805215e-03f
-1.079117e-02f

34

8.864013e-04f
-1.064496e-03f
-1.418880e-02f

1.006732e-03f
2.707334e-02f
-1.058451e-02f

6.840052e-03f
4.086632e-03f

2.225737e-03f
1.428441e-02f

35

5.908180e-04f
7.669921e-03f
-4.926024e-03f

9.655243e-04f
6.422146e-03f
7.150469e-03f

3.548276e-03f
-5.714211e-04f

-1.740077e-03f
1.348061e-02f

36

4.785011e-03f
-7.001920e-03f
-4.994520e-03f

-1.878544e-03f
-1.282223e-02f
-2.581924e-03f

1.187175e-02f
-9.249634e-03f

-1.402563e-03f
-1.100614e-02f

37

4.581669e-03f
1.252587e-03f
-1.177235e-02f

-3.169239e-03f
1.518512e-02f
-2.234588e-03f

2.500002e-03f
4.241958e-03f

-7.694806e-04f
9.267900e-05f

38

3.359215e-03f
-2.124306e-03f
-7.455145e-03f

1.474975e-03f
4.617673e-04f
7.329806e-04f

6.296603e-03f
-7.951679e-03f

-1.467316e-03f
8.812257e-03f

39

1.642256e-02f
1.804994e-02f
-1.445575e-04f

1.361377e-03f
2.803421e-02f
-6.925915e-03f

1.053976e-02f
1.152213e-02f

-1.230617e-02f
1.128512e-02f

40

-4.965399e-04f
-4.296236e-03f
-7.115822e-03f

1.894237e-02f
-6.254675e-03f
-1.350490e-02f

-5.062107e-03f
4.299899e-03f

1.806658e-02f
8.871094e-03f

41

4.753989e-03f
1.487601e-03f
-4.273516e-03f

-2.136245e-03f
-1.739816e-04f
-1.266964e-02f

-4.543622e-03f
9.266555e-05f

6.128799e-03f
1.106707e-02f

42

3.289295e-03f
-4.845134e-04f
9.288295e-03f

-2.743073e-05f
9.794218e-03f
-7.643725e-04f

-4.322019e-03f
1.091470e-02f

1.264026e-02f
7.220844e-03f

43

-4.676359e-03f
-8.502363e-03f
-1.867017e-03f

-3.065087e-03f
3.981473e-03f
-7.278460e-03f

-6.560667e-03f
8.444586e-03f

1.293418e-02f
-5.541305e-03f

44

7.248946e-03f
7.185068e-03f
2.163633e-03f

3.667385e-03f
-2.255985e-03f
5.295739e-03f

-6.084583e-03f
-3.887213e-03f

4.100251e-03f
3.735730e-03f

45

4.301169e-03f
1.094010e-03f
-1.866494e-02f

-4.279325e-03f
5.390837e-03f
-1.940644e-02f

-2.250393e-02f
-1.393955e-03f

3.999471e-03f
1.053176e-02f

46

1.502219e-03f
-4.535594e-03f
-1.203969e-02f

3.553818e-03f
1.354697e-02f
-1.707431e-02f

-1.862778e-03f
-3.938419e-03f

-1.333485e-03f
-1.843958e-02f

47

8.735496e-03f
4.028604e-03f
-2.899244e-03f

-7.703744e-03f
1.498923e-04f
-5.787425e-03f

-3.452237e-04f
-2.352069e-03f

-1.003456e-02f
-1.267970e-02f

48

-3.071757e-03f
-8.139105e-03f
1.328956e-03f

-1.528063e-02f
2.922330e-03f
4.631181e-03f

2.386456e-04f
-7.244879e-03f

1.459874e-03f
4.484526e-03f

49

-1.424293e-04f
1.505187e-03f
8.882516e-03f

1.121354e-03f
-9.658133e-04f
8.092896e-05f

1.196605e-02f
8.636725e-03f

-5.554850e-03f
2.411842e-03f

50

-4.814104e-03f
6.257660e-03f
8.043977e-03f

3.249655e-03f
7.166135e-03f
8.890442e-03f

9.763432e-03f
-7.594627e-03f

4.678721e-03f
5.938945e-03f

-7.351896e-04f

4.527810e-03f

2.232695e-02f

1.268362e-03f




51

2.247665e-02f
6.332500e-03f

9.523518e-03f
3.544931e-03f

-1.231988e-03f

8.451500e-03f

52

-6.693678e-03f
-2.541699e-02f
2.154128e-02f

-2.094994e-02f
-2.511156e-02f
3.189137e-03f

1.466342e-02f
-2.883795e-02f

2.785460e-03f
8.784076e-03f

53

3.169312e-04f
-8.366204e-03f
2.387933e-03f

-3.590467e-03f
-2.206428e-02f
-3.367410e-03f

-1.737606e-03f
-3.366562e-03f

7.490725e-04f
-1.179166e-02f

54

-1.000463e-02f
1.209800e-03f
-2.712474e-03f

-8.101309e-03f
-2.024245e-02f
-1.217605e-02f

1.486096e-02f
-2.370059e-03f

4.477646e-03f
-2.105724e-03f

55

2.619521e-03f
2.397625e-03f
1.210525e-03f

3.262678e-03f
3.268025e-03f
-1.148903e-03f

3.338823e-03f
-3.789807e-03f

-1.010728e-02f
-5.456019e-03f

56

1.781108e-03f
-5.378151e-03f
-1.222944e-02f

1.748406e-03f
-7.266575e-03f
-2.065578e-02f

1.754846e-03f
4.689460e-03f

1.892651e-03f
-4.355156e-04f

57

1.952171e-02f
5.359528e-03f
-5.329408e-03f

-2.184372e-04f
-6.750782e-03f
3.017137e-03f

1.470817e-02f
3.672688e-04f

-9.406712e-04f
-5.030805e-03f

58

3.378210e-03f
-2.406230e-03f
3.649102e-03f

-8.008012e-03f
9.327831e-03f
3.070126e-03f

4.272059e-03f
-1.876703e-03f

1.125698e-03f
-1.025413e-02f

59

-4.000695e-03f
-1.818168e-03f
4.899397e-03f

9.590422e-05f
2.557290e-03f
-4.911112e-03f

6.651438e-03f
-9.250555e-03f

-3.987135e-03f
-6.597573e-03f

60

1.806250e-03f
-4.500440e-03f
1.743263e-03f

-8.211662e-03f
-7.834731e-03f
9.522632e-03f

3.422183e-03f
-1.022606e-02f

2.466248e-04f
2.263320e-02f

61

3.792968e-03f
-2.676394e-03f
-7.882334e-04f

-5.870985e-03f
-5.285670e-03f
3.115863e-03f

-9.668824e-04f
-4.444628e-03f

-1.264334e-03f
2.425161e-05f

62

1.477234e-03f
-1.560314e-03f
-8.686257e-03f

-6.178742e-04f
8.950584e-03f
5.261796e-03f

1.855492e-02f
-1.154117e-02f

-5.442784e-03f
-5.555451e-03f

63

1.153779e-02f
-1.917192e-02f
-7.751277e-03f

-3.836777e-03f
4.882887e-03f
-1.390134e-02f

3.825390e-03f
-2.868351e-02f

-1.609805e-02f
-1.085440e-02f

64

-3.796474e-03f
-2.857565e-03f
-8.942970e-03f

-1.301075e-02f
-1.437400e-02f
-4.038817e-03f

3.063430e-02f
-5.574645e-03f

6.850234e-03f
2.959154e-03f

65

7.808479e-03f
3.206945e-02f
-6.259714e-03f

-2.634109e-02f
1.693192e-02f
3.767237e-02f

4.068844e-02f
5.421588e-03f

5.313094e-02f
-5.979769e-03f

66

-9.019999e-04f
8.444993e-04f
-1.750796e-02f

-3.381927e-03f
1.561092e-03f
-1.064411e-02f

1.024538e-02f
-2.842569e-03f

-1.290770e-04f
-3.369390e-03f

67

-4.947701e-03f
1.022994e-02f
-2.136847e-03f

-2.921486e-03f
1.557420e-02f
1.757795e-02f

1.477167e-02f
1.052292e-02f

5.357224e-03f
-2.888189e-02f

68

-1.088002e-03f
-1.057155e-02f
-7.407617e-03f

-6.627142e-04f
4.121159e-03f
3.677449e-03f

1.518418e-02f
-4.728383e-03f

5.806171e-03f
6.810960e-04f

69

-1.696596e-03f
5.981191e-03f
4.185967e-03f

-1.113829e-02f
-2.705377e-03f
1.198569e-02f

1.442984e-02f
-1.048368e-02f

7.099913e-03f
-5.870787e-03f

70

9.944247e-03f
-1.460545e-03f
1.444231e-03f

1.312078e-02f
-5.359000e-03f
-6.734593e-03f

1.111332e-02f
-2.145618e-03f

2.983248e-03f
1.444280e-02f

71

3.590251e-03f
-3.462442e-03f
3.592758e-04f

5.033677e-04f
2.520362e-03f
1.719483e-02f

7.033519e-03f
-4.293506e-03f

7.591726e-03f
-3.843852e-03f

72

3.317157e-03f
-6.588476e-03f
-2.289806e-02f

6.773717e-03f
2.789388e-03f
7.927395e-03f

9.440879e-03f
4.589631e-03f

-4.687264e-03f
7.155508e-03f

73

-8.460711e-04f
1.598135e-03f
-4.007360e-04f

-2.716979e-04f
8.676168e-03f
4.614720e-03f

8.788021e-03f
8.779903e-04f

2.110675e-02f
4.455623e-04f

74

-5.101791e-03f
2.474155e-03f
-5.983723e-03f

1.479873e-03f
1.427604e-03f
-8.433567e-03f

-3.538115e-03f
-1.175528e-02f

-7.467103e-04f
3.859651e-02f

75

-9.313056e-03f
1.147418e-03f

-2.202025e-03f
-3.387244e-03f

4.671892e-03f
-8.628819e-04f

9.829534e-04f
-6.948340e-03f




8.803410e-03f

-6.292498e-03f

76

1.561238e-03f
6.616046e-03f
1.282249e-03f

5.481106e-03f
6.700101e-03f
-1.916181e-03f

-2.633958e-03f
-1.381128e-04f

6.163511e-03f
-4.092984e-03f

77

8.215987e-04f
1.685707e-02f
-7.912889e-03f

-2.910781e-03f
2.365627e-03f
2.091493e-03f

-9.832651e-03f
1.692326e-03f

6.146809e-03f
-1.268129e-02f

78

3.007293e-03f
2.387825e-03f
7.981248e-03f

7.177587e-03f
9.542564e-04f
3.629636e-03f

-2.644681e-03f
4.717833e-03f

4.586885e-03f
1.220110e-02f

79

4.298180e-03f
1.443402e-03f
1.356135e-02f

-8.159025e-03f
-1.282932e-02f
-4.514530e-03f

-4.824093e-04f
1.098509e-02f

-2.365997e-03f
3.758089e-03f

80

-6.769612e-04f
-2.549338e-03f
-8.664217e-04f

-1.727762e-03f
-3.761156e-03f
2.903544e-03f

3.714987e-03f
8.887003e-03f

-3.898517e-03f
1.410497e-02f

81

-9.866845e-04f
2.022552e-02f
-1.303191e-02f

-3.834414e-03f
2.137707e-03f
-3.751276e-03f

1.270591e-02f
2.311466e-02f

2.555730e-02f
-5.480827e-03f

82

-1.466219e-03f
-2.300912e-03f
1.337930e-02f

-9.263150e-03f
2.629752e-05f
1.616794e-02f

-4.862572e-03f
5.446638e-03f

-6.186845e-03f
-6.427285e-03f

83

-3.868585e-03f
4.677228e-03f
8.004981e-04f

-5.603151e-03f
5.045516e-03f
1.067847e-04f

9.286169e-03f
8.484001e-03f

7.025137e-03f
-6.394735e-03f

84

-1.674989e-03f
-6.236864e-03f
8.748479e-03f

1.419860e-03f
-2.640378e-02f
3.738135e-03f

2.677594e-03f
2.705653e-03f

3.630918e-03f
1.901610e-02f

85

6.622282e-04f
9.386477e-03f
1.907657e-02f

-3.433154e-04f
-2.960499e-03f
-9.647131e-03f

2.628178e-04f
4.901425e-03f

1.198161e-02f
-1.116236e-03f

86

-3.890410e-03f
9.803947e-04f
5.814509e-03f

3.495162e-03f
-1.466707e-02f
3.583656e-03f

2.743093e-03f
1.358645e-02f

-1.890167e-03f
-1.169555e-03f

87

-1.229524e-03f
9.118455e-03f
-1.195020e-03f

2.817739e-03f
3.794858e-04f
-1.311997e-02f

-7.959671e-03f
5.459442e-03f

-4.578121e-03f
1.560436e-03f

88

1.140458e-02f
-3.268702e-02f
-2.031868e-02f

2.806868e-03f
-6.601134e-03f
3.096776e-03f

-1.834734e-03f
1.701849e-02f

-2.504130e-02f
2.752936e-02f

89

2.019510e-03f
-7.305787e-03f
1.834889e-03f

-8.727133e-04f
1.329055e-03f
-1.501772e-02f

8.793235e-03f
2.819403e-03f

-1.941444e-04f
5.653743e-03f

90

1.297990e-03f
-4.423819e-03f
-2.054773e-02f

-5.127568e-03f
1.651548e-04f
1.467692e-03f

-8.875234e-03f
1.193207e-02f

-1.711917e-02f
1.361834e-02f

91

-4.533740e-03f
9.002754e-04f
-3.593248e-03f

5.103354e-03f
9.557203e-04f
-1.280382e-02f

-3.235980e-03f
1.646606e-02f

-3.337868e-03f
-1.169197e-02f

92

1.433295e-03f
-1.076638e-02f
-4.099952e-03f

2.060747e-03f
-1.981592e-03f
2.333166e-03f

-7.271801e-03f
2.793604e-03f

-2.818825e-03f
1.113446e-02f

93

-2.755152e-03f
3.971184e-04f
1.392269e-03f

1.805468e-03f
-3.309465e-03f
8.734949e-03f

-1.304548e-02f
1.034132e-02f

2.815914e-04f
8.151849e-03f

94

3.953810e-04f
1.393229e-03f
-5.166050e-03f

9.894504e-04f
-4.007698e-03f
-1.317904e-03f

-5.035528e-03f
-6.069160e-03f

-2.980191e-03f
-1.629844e-02f

95

4.115699e-03f
-5.916532e-03f
-2.474477e-02f

-2.893366e-04f
-2.379843e-02f
-1.148054e-02f

-1.749452e-02f
1.467787e-02f

1.403850e-03f
-3.656255e-03f

96

-4.425356e-03f
5.676363e-04f
-2.204822e-03f

2.123684e-03f
-4.268084e-03f
-2.604242e-03f

1.116878e-02f
5.436841e-03f

7.563566e-03f
9.760944e-03f

97

4.615903e-03f
1.198365e-02f
-1.458331e-02f

-3.641260e-04f
-4.090365e-03f
-7.889602e-03f

5.483156e-03f
-6.181048e-04f

1.333472e-02f
-1.368374e-03f

98

-1.136315e-02f
1.446933e-02f
-3.542147e-02f

-2.866826e-04f
9.441224e-03f
-4.345029e-03f

-2.057165e-03f
-4.579787e-03f

4.880846e-03f
-1.189617e-02f

99

-8.908256e-03f
6.947558e-03f
-4.663287e-03f

-4.168275e-03f
4.497263e-03f
-1.061505e-02f

2.269481e-04f
-2.783035e-03f

3.423096e-03f
-1.890156e-03f




100

6.250840e-04f
4.557121e-03f
-1.204765e-03f

-1.151767e-03f
-3.011361e-03f
8.160173e-03f

1.289362e-02f
1.875621e-02f

-7.801888e-03f
-6.158939e-03f

101

5.356279e-04f
6.055032e-03f
5.977912e-03f

-5.925554e-03f
5.458925e-03f
-3.061780e-02f

6.480728e-03f
-9.209208e-03f

-3.545455e-03f
-1.713302e-04f

102

-7.031405e-03f
-1.122026e-03f
-2.380753e-03f

6.178479e-03f
8.589214e-03f
9.091722e-03f

2.768579e-03f
1.238128e-03f

-1.923700e-03f
-3.604174e-03f

103

1.171870e-03f
8.296776e-03f
-6.881003e-03f

-1.837033e-03f
2.512901e-03f
5.398510e-04f

-4.814577e-04f
1.413989e-02f

-9.032621e-03f
6.352842e-03f

104

1.576778e-03f
-6.798749e-03f
-4.836449e-04f

5.200060e-03f
3.448114e-03f
-5.070876e-03f

-5.436710e-04f
-1.490755e-02f

5.426778e-03f
1.747572e-03f

105

-5.215421e-03f
-6.345541e-03f
-9.332499e-03f

-3.977378e-03f
3.651820e-03f
9.406623e-03f

-1.837611e-03f
-4.770854e-03f

5.479580e-03f
-5.962035e-03f

106

-1.064628e-03f
-1.842055e-03f
-1.645009e-02f

-7.952652e-03f
-1.086610e-02f
-1.237778e-02f

3.631247e-03f
-9.548634e-04f

8.729455e-03f
-2.327376e-03f

107

-2.434592e-02f
-1.424528e-02f
-4.696528e-03f

-1.865899e-02f
-4.188107e-03f
-1.482153e-02f

6.686618e-03f
5.069447e-03f

1.481204e-02f
1.373214e-02f

108

-2.221314e-03f
7.379989e-03f
8.662346e-04f

1.410932e-02f
9.728472e-03f
-8.168525e-03f

1.261800e-03f
1.913235e-02f

6.094280e-03f
-1.482304e-02f

109

-4.372357e-03f
5.863091e-03f
1.653828e-04f

-1.735769e-03f
1.332675e-02f
-3.590727e-03f

-5.715966e-03f
1.297880e-03f

-5.721986e-04f
1.123908e-03f

110

-6.890452e-03f
6.705485e-03f
-9.210443e-03f

1.471589e-04f
-6.068957e-03f
3.870675e-03f

6.505037e-03f
6.902003e-03f

-4.027538e-03f
-5.908776e-03f

111

-7.630660e-03f
-6.659314e-03f
-8.678864e-03f

-8.518287e-03f
5.033774e-03f
7.462562e-03f

8.760021e-03f
1.275069e-02f

-9.885123e-04f
-2.077635e-03f

112

-5.835616e-03f
-4.760296e-03f
-1.480192e-02f

-1.132843e-03f
-8.536105e-03f
6.654873e-04f

2.124937e-03f
-6.496619e-03f

-8.366280e-03f
2.814082e-03f

113

-9.821877e-04f
2.090477e-03f
-1.696985e-02f

4.264982e-03f
2.955391e-03f
-1.011088e-02f

6.088652e-04f
1.095093e-02f

9.837995e-03f
6.711218e-03f

114

-1.110748e-02f
6.296424e-03f
2.534050e-02f

-8.250327e-03f
6.094709e-03f
3.400851e-02f

3.149717e-03f
7.577754e-03f

2.511794e-04f
-5.696883e-03f

115

-3.142475e-03f
6.941997e-03f
1.939965e-02f

6.319882e-03f
2.055704e-03f
1.881087e-02f

-1.987041e-04f
4.878204e-03f

-3.618158e-03f
3.764067e-03f

116

-2.089295e-03f
-1.001415e-02f
1.198812e-02f

-3.349839e-03f
-5.487581e-03f
-5.929493e-04f

4.504871e-03f
-3.088817e-03f

-9.847276e-04f
8.970303e-03f

117

9.570902e-04f
1.890317e-03f
-7.990076e-03f

1.566858e-03f
3.328927e-03f
1.715328e-02f

-3.882535e-03f
6.419302e-03f

-3.472500e-03f
-1.181835e-02f

118

-5.878435e-03f
3.427088e-03f
-1.567122e-02f

3.586229e-03f
-1.503075e-03f
8.872494e-03f

8.025705e-03f
9.069436e-04f

-5.391117e-03f
-1.459295e-02f

119

2.705809e-03f
6.808136e-03f
3.935895e-03f

8.304176e-03f
-4.047903e-03f
4.029136e-03f

-5.802255e-03f
2.862929e-04f

-2.458526e-02f
-1.069763e-02f

120

-4.729689e-04f
-2.498743e-02f
-9.291148e-03f

-6.250156e-03f
5.916168e-04f
-2.306988e-02f

-7.381983e-03f
-1.198016e-02f

-8.996093e-03f
1.738222e-02f

121

6.555850e-03f
-1.104411e-02f
-3.682040e-03f

-4.315736e-04f
1.992889e-05f
-1.715709e-04f

3.770165e-04f
4.129603e-04f

1.320119e-03f
-9.792194e-03f

122

-7.402499e-03f
-4.921407e-03f
9.882043e-03f

1.471881e-04f
1.152461e-03f
9.843392e-03f

-5.233563e-03f
-4.351592e-03f

-5.411007e-03f
-7.130635e-03f

123

-5.701188e-03f
-2.242787e-03f
4.923654e-03f

-4.369586e-03f
3.586322e-03f
2.003899e-02f

-8.866201e-05f
-1.186859e-03f

2.603499e-03f
1.121914e-02f

-7.556915e-03f

4.557524e-03f

3.411263e-03f

-4.612558e-04f




124

-1.347571e-02f
1.387484e-03f

1.533404e-03f
2.049847e-03f

5.446113e-03f

4.850179e-03f

125

4.346351e-04f
-1.139087e-02f
-5.643114e-03f

6.802967e-03f
1.816490e-02f
-9.911337e-03f

-1.273027e-02f
1.312108e-03f

-4.476177e-03f
-6.613926e-03f

126

-1.724403e-03f
-4.952252e-03f
6.949296e-03f

-1.701965e-03f
1.600046e-02f
5.370671e-03f

1.317123e-03f
-5.244591e-03f

-9.935366e-03f
-1.990009e-03f

127

4.013782e-04f
-6.244740e-03f
-1.308021e-02f

-1.967101e-04f
3.029080e-03f
-1.108917e-02f

-2.041033e-03f
-7.674530e-04f

-5.863588e-03f
-5.887265e-04f

128

2.009635e-02f
-1.767381e-03f
-1.426612e-02f

-1.616427e-02f
1.370532e-02f
-2.000061e-02f

-1.634870e-02f
-1.028348e-02f

1.012120e-02f
3.172370e-02f

129

-1.283212e-03f
6.985568e-04f
-8.058073e-03f

-2.877269e-03f
-5.372681e-03f
3.575511e-04f

-4.985473e-03f
4.778471e-03f

1.025647e-02f
-2.926942e-03f

130

2.327187e-03f
3.932593e-03f
-1.683694e-03f

-9.726853e-03f
4.882387e-03f
-7.491328e-04f

-4.845596e-03f
1.090868e-02f

1.140297e-03f
3.026093e-03f

131

-1.675478e-04f
3.863686e-03f
1.203345e-02f

4.346011e-03f
-8.300460e-05f
5.704091e-03f

-3.669733e-03f
4.669054e-03f

3.787540e-03f
-1.809716e-02f

132

9.645837e-04f
-4.534004e-03f
-1.867142e-02f

-8.251049e-03f
7.487620e-03f
3.976797e-04f

-2.059044e-03f
-7.947177e-03f

7.187484e-03f
7.522218e-03f

133

-1.310627e-03f
3.370224e-03f
5.518240e-03f

2.974908e-04f
9.027549e-03f
9.640077e-03f

-9.215294e-03f
-2.199570e-02f

3.499797e-03f
-4.486226e-03f

134

5.372383e-03f
-4.378232e-03f
-1.900715e-03f

1.004509e-02f
6.883491e-04f
-3.694575e-03f

9.488233e-03f
8.049537e-04f

8.842357e-04f
-1.353789e-02f

135

-7.405158e-04f
3.498688e-03f
1.200173e-02f

1.102929e-02f
2.657408e-02f
1.181070e-02f

-1.671523e-03f
4.159486e-03f

-2.824078e-04f
5.849247e-03f

136

1.082905e-02f
-3.188209e-03f
-1.602523e-03f

-7.063797e-03f
-2.386893e-03f
1.174584e-03f

-9.547434e-03f
4.540127e-03f

4.523777e-03f
1.011854e-02f

137

-4.373719e-04f
-8.801198e-03f
2.164893e-02f

8.654565e-04f
1.110226e-02f
1.149692e-02f

-7.775592e-03f
-3.135206e-03f

1.306263e-02f
1.629813e-03f

138

-1.409876e-03f
9.972697e-03f
-1.148824e-02f

1.679593e-03f
2.631439e-03f
9.335315e-03f

-2.577483e-03f
1.052357e-02f

3.164723e-03f
-2.301110e-03f

139

-8.867767e-03f
2.068160e-03f
2.051714e-02f

5.865880e-03f
2.218697e-03f
1.525336e-02f

-9.909803e-03f
1.065032e-02f

6.800980e-03f
-1.646896e-03f

140

1.010600e-02f
5.003391e-03f
4.828895e-03f

1.026499e-03f
1.866356e-03f
-4.067012e-04f

-4.410379e-03f
-1.153865e-02f

8.672195e-03f
-2.191056e-02f

141

4.524964e-03f
-5.522647e-03f
8.950272e-03f

-1.669230e-02f
1.231121e-02f
-5.977901e-04f

-1.637948e-02f
-6.955485e-03f

1.137581e-02f
-7.417289e-03f

142

-5.622047e-03f
7.301279e-03f
-1.728730e-03f

1.231754e-02f
-3.078053e-03f
-3.285118e-03f

-1.938394e-03f
-6.822500e-03f

-3.138165e-03f
2.083670e-03f

143

2.269233e-03f
-8.931928e-04f
1.636184e-02f

-1.773863e-03f
1.761113e-03f
1.957928e-02f

-1.557281e-04f
-9.610383e-03f

2.068389e-03f
-3.364177e-03f

144

6.097324e-03f
5.159747e-03f
4.489202e-03f

-4.146446e-03f
4.916488e-03f
-5.474790e-03f

-4.495471e-03f
-2.946672e-03f

-6.768560e-03f
1.467899e-02f

145

2.511621e-03f
-3.293215e-03f
9.614059e-03f

2.546622e-03f
-7.851399e-03f
1.773115e-02f

4.100445e-03f
5.429499e-03f

1.344009e-03f
-7.704205e-03f

146

9.167643e-05f
3.255055e-02f
-4.371985e-03f

-7.245598e-04f
-8.385970e-04f
-7.219145e-03f

-3.256085e-03f
-4.705970e-03f

-1.436779e-02f
-1.452480e-03f

147

1.501950e-03f
1.744604e-02f
9.766145e-04f

1.941176e-03f
-1.293741e-02f
-2.658267e-03f

-3.102586e-03f
1.844106e-03f

-5.616851e-03f
1.944136e-03f

148

-4.867795e-03f
1.141799e-02f

-1.681389e-04f
-3.207362e-04f

6.563957e-03f
-3.241608e-02f

6.349938e-03f
1.014923e-02f




1.692820e-02f

2.614240e-03f

149

-1.029514e-03f
-3.246950e-04f
-5.196892e-04f

1.252921e-03f
-9.435491e-03f
-8.200826e-03f

2.202538e-03f
-2.278429e-02f

-6.891731e-04f
2.419470e-02f

150

2.503258e-03f
7.690421e-03f
6.091185e-03f

-1.405898e-03f
-6.993480e-03f
5.595274e-03f

1.455035e-03f
-4.170123e-04f

-1.651529e-04f
-1.270636e-02f

151

2.668220e-03f
-7.978587e-05f
1.119817e-02f

9.318681e-03f
3.704762e-03f
-5.074611e-03f

-2.093518e-04f
-1.230244e-02f

-1.180648e-02f
1.574853e-03f

152

-1.877933e-03f
-5.738072e-03f
9.189512e-04f

-4.458337e-03f
-3.579115e-03f
-4.441866e-05f

4.796065e-03f
3.049552e-03f

-4.656425e-03f
-1.298617e-02f

153

-4.259479e-03f
1.940283e-03f
5.329833e-02f

-5.828690e-03f
9.366261e-03f
2.379910e-02f

-2.126029e-03f
3.307405e-03f

2.736130e-03f
-9.878902e-03f

154

-1.453727e-04f
1.185485e-02f
1.367926e-02f

-4.885160e-03f
7.445680e-04f
7.745240e-03f

-3.880866e-03f
3.412077e-04f

-5.796530e-03f
-1.924183e-03f

155

2.126873e-03f
-1.357793e-03f
2.792752e-02f

1.493234e-03f
7.398484e-04f
2.335526e-02f

-5.044834e-03f
-6.817926e-03f

-5.652982e-03f
-1.140052e-02f

156

5.106198e-03f
4.944115e-03f
1.881001e-02f

-1.089109e-03f
2.496819e-03f
3.167433e-03f

-2.729246e-03f
-1.365014e-03f

-5.287427e-03f
8.297749e-03f

157

-3.385242e-03f
9.327208e-04f
6.731312e-03f

2.007139e-03f
1.757545e-03f
2.578418e-03f

-1.283784e-02f
-1.106829e-02f

7.398259e-04f
1.599873e-02f

158

1.050102e-02f
3.085984e-03f
7.385422e-03f

-2.174708e-03f
-9.758797e-03f
1.069597e-02f

3.901874e-03f
-3.693609e-03f

-7.012685e-03f
6.219022e-03f

159

-1.334340e-03f
4.109002e-03f
-8.912928e-03f

-7.548498e-03f
-6.427865e-03f
7.001471e-03f

-2.697914e-03f
-2.732459e-03f

-6.636421e-03f
-2.370820e-03f

160

1.820463e-03f
-4.671470e-03f
3.849501e-03f

1.188937e-03f
9.103372e-03f
-7.700901e-04f

-1.099726e-02f
-4.212771e-03f

7.239681e-04f
4.940898e-03f

161

-9.754810e-03f
-6.445055e-03f
-2.845778e-03f

-7.974691e-04f
-1.259495e-02f
-9.934577e-03f

-3.203113e-02f
9.365228e-03f

-9.014598e-03f
9.944174e-03f

162

3.956845e-03f
-2.602407e-03f
-2.108247e-02f

1.092550e-02f
9.542481e-04f
-3.082176e-03f

-4.391141e-03f
-5.544065e-03f

-2.012141e-03f
9.808995e-03f

163

-2.981349e-03f
3.039923e-03f
1.810883e-02f

-2.470687e-03f
-1.551408e-03f
-2.214932e-02f

-7.158190e-03f
1.985945e-03f

-1.626892e-03f
9.349466e-04f

164

-6.465100e-04f
6.467958e-03f
-1.956256e-02f

4.641646e-03f
-6.941768e-04f
-1.565438e-02f

-9.010836e-04f
-4.291298e-03f

6.965185e-03f
-9.221018e-03f

165

-1.394155e-03f
5.926352e-04f
-1.361746e-02f

-3.832226e-03f
8.705970e-04f
-6.628834e-03f

-1.237637e-02f
3.972409e-03f

1.343527e-03f
-2.937693e-03f

166

4.659873e-03f
9.681660e-03f
2.760603e-03f

6.670085e-03f
-1.868635e-02f
-1.321711e-02f

3.209983e-03f
-5.518669e-03f

-4.557226e-03f
-5.971916e-03f

167

6.195265e-03f
1.094670e-03f
-4.045138e-04f

6.693259e-03f
5.416763e-03f
-1.906802e-03f

-1.061671e-03f
1.355314e-02f

-8.128346e-03f
-2.283274e-03f

168

-2.641427e-03f
-6.595279e-03f
2.605402e-03f

2.263038e-04f
-3.081414e-03f
-3.843668e-02f

-2.303206e-04f
-2.740725e-03f

1.142500e-02f
-4.481534e-03f

169

-6.099933e-03f
-8.810377e-03f
6.767384e-03f

-1.320001e-02f
-1.766431e-03f
-9.149113e-04f

-1.751140e-02f
1.400047e-02f

6.502512e-03f
-1.098847e-02f

170

-4.696758e-03f
4.989055e-03f
-1.408448e-02f

-3.304598e-03f
-4.841784e-03f
-1.053598e-03f

2.135345e-03f
-1.796347e-03f

3.915078e-03f
8.524349e-03f

171

-3.857836e-03f
-1.081667e-02f
4.152765e-03f

7.959062e-04f
8.050891e-03f
-4.438237e-03f

-1.868777e-03f
4.238438e-03f

7.035939e-03f
3.127550e-03f

172

7.175456e-03f
2.866419e-03f
6.956621e-03f

1.044835e-03f
-1.782649e-03f
4.908226e-05f

3.165597e-03f
1.773497e-02f

6.018296e-03f
-4.071055e-03f




173

5.216455e-03f
1.391328e-03f
1.874495e-04f

-5.455938e-04f
7.787799e-03f
1.122079e-02f

-1.075868e-02f
2.679134e-03f

-3.992029e-03f
-3.910262e-03f

174

1.671591e-03f
-2.453581e-03f
6.180472e-03f

2.558857e-03f
8.224363e-04f
7.392424e-04f

1.619036e-02f
-5.073382e-04f

-3.730161e-03f
-1.377831e-02f

175

-1.038429e-03f
-1.581226e-02f
6.596997e-03f

2.746212e-03f
6.540696e-03f
6.433421e-03f

1.665192e-03f
-5.454986e-04f

-6.623864e-03f
-4.808191e-03f

176

-7.740358e-04f
1.897090e-03f
1.432920e-02f

-3.003001e-03f
3.890266e-03f
1.132637e-02f

-5.871153e-06f
1.026016e-02f

2.886696e-03f
3.531602e-03f

177

-9.458872e-03f
-3.840393e-03f
1.922981e-03f

-3.318168e-03f
1.112080e-03f
9.854094e-04f

-5.438146e-03f
9.993481e-03f

-3.325660e-03f
9.166464e-04f

178

4.345672e-03f
1.263180e-02f
-6.536259e-03f

9.171013e-04f
6.139069e-03f
-8.607442e-03f

8.081214e-03f
2.540349e-03f

-4.564138e-03f
6.029630e-03f

179

-3.529347e-03f
4.928914e-03f
-2.855207e-03f

-7.503077e-03f
4.220743e-03f
1.646062e-03f

7.770835e-03f
-3.003082e-03f

-7.283617e-03f
-3.021387e-04f

180

-4.740290e-03f
-8.331764e-03f
-3.724498e-03f

3.490780e-03f
-1.305356e-02f
-5.889904e-03f

1.024996e-02f
-3.199067e-03f

-7.098404e-04f
4.492775e-04f

181

1.689262e-03f
-4.934974e-03f
-4.790756e-03f

2.602116e-03f
1.384021e-04f
1.594088e-02f

4.546674e-03f
5.742726e-03f

-8.373111e-03f
1.568993e-03f

182

4.647950e-03f
4.269918e-03f
-4.090967e-03f

8.670906e-03f
-1.362179e-02f
-1.830455e-02f

2.342103e-02f
2.381012e-03f

-5.464273e-03f
-5.854967e-03f

183

-3.724628e-03f
-1.003696e-03f
2.116769e-03f

3.151410e-03f
1.942707e-03f
-4.539477e-03f

1.638087e-02f
2.033717e-03f

-1.630834e-02f
1.857484e-02f

184

6.593342e-03f
5.173538e-03f
-4.493344e-03f

-9.674336e-04f
-2.156589e-02f
8.995987e-03f

-4.077476e-03f
8.640969e-03f

5.583808e-03f
7.503193e-03f

185

-2.030477e-04f
5.563662e-04f
3.644231e-04f

6.742311e-05f
-5.748491e-04f
4.656328e-04f

-3.249331e-05f
-5.355374e-06f

5.178882e-04f
7.157761e-04f

186

6.339733e-03f
-6.179531e-04f
8.924466e-03f

-4.108027e-03f
-1.703425e-03f
7.603307e-03f

9.277836e-03f
7.613539e-03f

7.785245e-03f
4.728320e-03f

187

2.269498e-04f
-1.056320e-02f
3.191192e-03f

-2.392239e-03f
-3.684518e-03f
-9.512989e-04f

3.471490e-03f
1.130002e-02f

4.224307e-03f
-2.423250e-02f

188

8.834446e-04f
-2.098013e-03f
7.915112e-03f

-8.707259e-03f
-7.649009e-03f
7.465514e-03f

9.633941e-03f
2.095269e-02f

4.780505e-03f
2.758903e-02f

189

4.999262e-05f
-9.813153e-03f
-2.520232e-03f

6.430664e-04f
1.080979e-02f
1.469078e-03f

2.414457e-03f
-3.619887e-03f

2.435233e-03f
1.903166e-02f

190

1.512080e-02f
-6.812869e-04f
1.216848e-02f

-1.451399e-03f
1.131907e-02f
7.412558e-03f

1.565742e-02f
1.644202e-02f

1.801945e-03f
1.577487e-02f

191

-7.040548e-04f
-4.368359e-03f
2.118084e-03f

-5.256371e-03f
2.543690e-03f
-1.073636e-02f

2.613425e-03f
3.782241e-03f

-7.744323e-03f
4.062086e-03f

192

-2.586948e-03f
4.410753e-03f
6.477655e-03f

-8.689556e-03f
1.317612e-03f
-1.456456e-03f

2.268067e-03f
3.464204e-03f

6.532260e-04f
1.306682e-02f

193

-2.854732e-04f
6.811229e-03f
1.958587e-02f

-3.743561e-03f
-5.145066e-03f
7.243095e-03f

1.603250e-03f
1.332821e-02f

3.051908e-02f
2.516475e-03f

194

-7.941837e-04f
-5.456270e-03f
-4.260652e-03f

7.425379e-03f
-7.785540e-03f
4.619726e-04f

-6.983161e-03f
-3.021155e-03f

3.510630e-04f
-3.609280e-03f

195

1.617885e-03f
1.307084e-03f
-3.720478e-03f

-4.543330e-04f
5.656063e-03f
-1.692654e-02f

3.490402e-03f
3.176480e-03f

1.101711e-02f
-5.386925e-03f

196

1.339924e-02f
3.693620e-03f
1.950782e-03f

-2.756446e-03f
3.741737e-03f
-1.474861e-02f

6.183488e-04f
-2.221686e-02f

1.625494e-02f
-3.108618e-03f

1.221647e-03f

-3.338271e-03f

5.314416e-03f

7.587672e-03f




197

2.806886e-03f
1.144202e-02f

3.934485e-03f
-6.561669e-03f

-4.572839e-03f

3.317354e-03f

198

8.942259e-03f
9.362173e-03f
1.789632e-03f

5.816611e-03f
-9.995839e-03f
1.488410e-02f

-3.685696e-03f
-5.057485e-03f

1.515044e-02f
-7.581743e-03f

199

6.186283e-03f
5.732404e-03f
1.370589e-02f

9.226641e-03f
4.144744e-03f
2.636809e-02f

-9.456077e-03f
1.026376e-02f

-2.228343e-03f
2.117148e-03f

200

-5.173255e-04f
-2.138965e-02f
1.732320e-02f

-1.382302e-03f
2.967975e-03f
1.735175e-02f

-2.838757e-03f
-2.063015e-03f

1.132654e-02f
6.838708e-03f

201

3.639430e-04f
1.062672e-03f
-6.214810e-03f

2.238074e-03f
4.776641e-03f
2.001370e-03f

-6.147094e-03f
-1.620411e-03f

2.941333e-02f
1.562529e-02f

202

-2.158268e-03f
3.855857e-03f
1.265091e-02f

-2.905785e-03f
-8.698823e-03f
1.095882e-02f

-6.237764e-03f
-1.600154e-03f

4.605827e-03f
9.986827e-03f

203

7.552677e-03f
-4.423656e-03f
9.139054e-03f

5.642658e-05f
-3.028379e-03f
6.194433e-03f

-1.122479e-02f
9.717856e-03f

7.167683e-03f
-1.078198e-02f

204

9.534687e-04f
-6.268092e-03f
6.910685e-03f

-4.524385e-03f
2.133547e-03f
-1.672165e-03f

1.184639e-03f
2.828050e-04f

5.700747e-03f
-7.576027e-03f

205

5.587663e-03f
-5.123777e-03f
1.118184e-02f

1.249403e-03f
-1.166972e-02f
-3.695586e-03f

-1.405867e-02f
5.972990e-04f

4.856740e-03f
1.798762e-03f

206

-1.600761e-03f
5.197397e-03f
-5.422369e-03f

5.124725e-03f
1.133720e-02f
-6.967892e-03f

3.847980e-03f
-1.209140e-02f

2.760361e-03f
-5.171445e-03f

207

-2.587543e-03f
-8.942887e-04f
-1.971179e-03f

4.485243e-03f
-1.065368e-02f
1.517567e-02f

2.151197e-04f
3.121157e-03f

1.132871e-04f
1.783662e-03f

208

-1.743579e-03f
-4.220432e-03f
-4.581736e-03f

-5.254102e-04f
1.144197e-02f
7.017686e-03f

3.153341e-03f
1.051422e-02f

1.630122e-03f
-3.051846e-03f

209

8.684423e-04f
8.407292e-03f
-3.877544e-03f

6.165525e-03f
-4.846681e-03f
1.345447e-02f

7.560868e-03f
8.363402e-03f

8.230970e-03f
2.834938e-03f

210

-5.451650e-03f
5.236057e-03f
-1.028101e-02f

-5.491594e-04f
1.042214e-02f
-5.089497e-03f

-6.463978e-03f
-5.848783e-03f

-1.375537e-02f
-9.913163e-05f

211

7.321546e-04f
3.139449e-04f
-1.189506e-02f

5.423307e-03f
7.984062e-03f
-1.550004e-03f

-4.685918e-03f
-3.058955e-03f

-2.481543e-03f
4.229893e-03f

212

-1.048727e-03f
5.521541e-03f
3.130422e-04f

-6.656242e-04f
-1.022653e-02f
-1.483878e-02f

2.465317e-03f
-2.849140e-03f

3.673826e-03f
3.411459e-03f

213

1.115606e-03f
-5.332213e-03f
7.936094e-03f

7.017450e-04f
-5.806324e-03f
-1.530203e-03f

-4.067371e-03f
2.033036e-03f

-1.003285e-02f
2.436597e-03f

214

7.041058e-03f
4.069921e-03f
-1.372507e-02f

7.301904e-05f
-7.601162e-03f
7.758863e-03f

2.323989e-03f
3.685917e-03f

-4.765281e-03f
5.657341e-03f

215

1.651264e-03f
-8.104994e-03f
2.297167e-02f

-2.243988e-03f
-9.388414e-03f
8.154996e-03f

-4.183309e-03f
-2.533528e-03f

-1.595446e-02f
-5.130938e-05f

216

4.671375e-04f
-1.943462e-02f
-2.004089e-02f

-1.462560e-03f
1.135505e-02f
-1.020578e-02f

8.156076e-03f
2.202265e-03f

-1.184664e-02f
1.549079e-04f

217

-3.759946e-03f
-9.484748e-04f
-4.187244e-04f

-2.534319e-03f
-4.377515e-03f
-6.102782e-03f

-5.134874e-03f
-1.376678e-02f

4.404813e-04f
4.844753e-03f

218

3.236813e-03f
3.584662e-03f
-2.799418e-02f

1.301519e-03f
-1.943646e-03f
3.395132e-03f

2.375495e-03f
2.638764e-03f

-1.038060e-02f
-5.743115e-03f

219

1.579778e-03f
-5.775390e-03f
-9.860662e-03f

5.471562e-03f
4.563178e-03f
8.736962e-03f

-1.479010e-02f
-6.328922e-03f

-1.645372e-02f
-2.403495e-02f

220

8.023615e-03f
-4.418287e-03f
-3.474543e-03f

4.543775e-03f
-4.456788e-03f
-8.938221e-04f

-2.754634e-03f
-7.908101e-03f

-9.218303e-03f
2.084426e-03f

221

2.454518e-03f
-1.687993e-02f

7.652345e-03f
-1.568754e-02f

-2.538912e-02f
-1.049650e-02f

-8.178637e-03f
3.168479e-02f




1.105713e-02f

1.060880e-03f

222

1.234106e-02f
1.628911e-03f
-2.420058e-02f

-6.957438e-03f
7.505491e-03f
-3.525581e-02f

8.292550e-03f
-1.589341e-02f

-8.070498e-03f
-1.086891e-03f

223

2.924323e-03f
5.896509e-04f
-4.233774e-03f

4.164691e-04f
-1.072079e-02f
-1.371477e-02f

-1.109954e-02f
-1.206337e-02f

-7.406602e-03f
4.816261e-04f

224

7.045474e-03f
-6.522211e-03f
6.612040e-03f

2.541373e-03f
-1.113079e-02f
3.458895e-03f

-1.464331e-03f
-8.191359e-03f

6.138415e-03f
1.485779e-02f

225

-3.693989e-03f
1.645154e-03f
-1.144421e-03f

-4.622853e-03f
-8.042960e-03f
4.433040e-03f

-4.280869e-03f
9.825301e-03f

7.630988e-04f
-3.762208e-03f

226

-1.072490e-02f
-6.109325e-03f
-2.898886e-03f

1.479915e-03f
1.276393e-03f
-5.966623e-03f

5.659275e-03f
-1.620660e-02f

-4.304069e-04f
-5.063098e-04f

227

1.537702e-03f
-1.235016e-02f
1.244742e-02f

3.309934e-03f
-4.358308e-03f
9.875230e-03f

-4.049235e-03f
1.228403e-02f

2.159129e-03f
-5.957560e-03f

228

9.189809e-04f
1.052246e-02f
4.066999e-03f

2.388605e-03f
-2.400716e-03f
-2.555106e-03f

7.302065e-03f
-8.264933e-04f

2.856177e-03f
-2.009176e-03f

229

-4.117063e-03f
1.054326e-03f
4.755150e-03f

-8.044141e-03f
9.672686e-03f
5.706816e-03f

6.933914e-04f
5.034051e-03f

-6.251663e-03f
-3.140959e-02f

230

-1.452558e-04f
-4.130097e-05f
8.908890e-03f

1.999158e-03f
-4.165500e-03f
1.602218e-02f

7.213169e-03f
-8.618700e-03f

6.695970e-04f
9.211879e-03f

231

-3.138093e-03f
3.584889e-03f
-2.688278e-03f

2.167731e-03f
-3.667630e-03f
1.775102e-04f

-5.264122e-03f
-3.547350e-03f

-1.177892e-02f
5.124674e-03f

232

-9.287096e-03f
-1.241790e-02f
7.138685e-03f

2.464166e-03f
-2.813124e-02f
9.062703e-03f

-3.283683e-03f
-2.916337e-02f

1.924886e-02f
3.330583e-03f
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-4.608391e-03f
-4.636431e-03f
9.676142e-03f

1.230328e-03f
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1.126921e-02f

7.143751e-03f
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6.443089e-03f
-5.138342e-03f
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-1.160231e-02f
1.272242e-02f
7.745907e-03f

-7.906822e-03f
-6.788409e-03f
1.442892e-04f

5.549992e-03f
-2.095316e-02f

8.666742e-03f
1.618161e-02f
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-9.347779e-03f
-1.900776e-02f
-1.855089e-02f

-4.224787e-03f
-6.096506e-03f
-1.698709e-03f

-1.427022e-03f
-1.452094e-02f

6.101868e-03f
-4.211964e-03f

236

-2.140165e-03f
2.327005e-04f
-3.543316e-04f

1.018454e-03f
-6.605003e-03f
1.117882e-02f

6.427939e-03f
-4.593808e-03f

1.508304e-02f
-1.420942e-02f
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-2.996384e-03f
-1.074687e-03f
1.751561e-02f

4.293223e-03f
1.146860e-02f
-3.869521e-03f

-1.412075e-03f
-5.492439e-04f

1.579988e-03f
6.540580e-03f
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-1.775320e-02f
3.357234e-03f
8.117375e-03f

8.440915e-03f
3.511100e-03f
3.212914e-03f

1.217321e-02f
-1.127433e-02f

2.490315e-03f
-8.528232e-03f

239

-1.661806e-02f
-1.162106e-02f
-1.562507e-02f

3.728558e-03f
-5.897354e-03f
-8.563295e-03f

-3.135371e-04f
6.038056e-03f

-6.894804e-03f
-1.767297e-04f

240

-4.525748e-03f
-1.180225e-02f
1.279893e-02f

1.471726e-02f
-4.118816e-03f
-1.398923e-03f

3.271689e-03f
-1.152821e-03f

-5.769737e-03f
5.504507e-03f

241

7.044734e-03f
-7.355639e-03f
1.648913e-02f

3.276661e-03f
6.844633e-03f
1.361675e-02f

6.057112e-03f
2.956307e-03f

-1.072844e-03f
6.242455e-03f

242

1.259124e-03f
-1.664025e-03f
6.860351e-03f

4.120835e-04f
9.208011e-03f
-8.386478e-03f

-3.756579e-03f
1.056618e-02f

-4.613922e-03f
-8.902084e-03f

243

1.933795e-03f
-7.273558e-03f
8.182457e-03f

2.480058e-03f
1.121324e-03f
5.182913e-03f

-7.604521e-03f
1.138499e-02f

-2.056746e-02f
8.894619e-03f

244

-8.734879e-03f
7.061445e-05f
-2.784501e-04f

5.237911e-03f
-4.373261e-03f
-5.314958e-03f

-3.194846e-03f
8.336578e-03f

-1.042711e-02f
1.853904e-03f

245

-3.622146e-03f
2.214230e-03f
3.810297e-03f

-2.685551e-03f
2.906515e-03f
1.052135e-02f

2.860146e-03f
-1.637548e-03f

-1.810038e-02f
-1.265239e-03f
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1.655211e-03f
7.848798e-04f
-3.474118e-03f

-5.312223e-03f
-1.015646e-02f
-8.148873e-03f

7.842831e-03f
4.334745e-03f

-1.617296e-02f
-7.474289e-03f

247

-4.072711e-03f
1.258817e-03f
-5.897508e-04f

-1.313786e-03f
-4.525826e-03f
-1.275762e-02f

7.231620e-03f
-8.539935e-03f

-4.005538e-02f
2.265568e-02f

248

-1.684814e-03f
5.717116e-04f
1.618451e-02f

3.258137e-03f
-8.364419e-03f
2.420768e-03f

1.656033e-03f
-8.392453e-03f

-3.780806e-04f
-1.722541e-03f

249

8.074787e-03f
-2.796396e-02f
-3.534284e-03f

1.700991e-06f
-5.108903e-04f
1.250662e-03f

-4.033729e-03f
-1.731766e-03f

2.833071e-03f
-7.693001e-03f

250

-6.807478e-03f
-1.547196e-03f
-4.926458e-03f

3.440142e-03f
5.394689e-03f
-8.328206e-03f

-2.280401e-03f
-2.597917e-04f

3.833268e-03f
1.457782e-02f

251

2.294977e-03f
-1.028991e-02f
1.063693e-02f

6.763667e-03f
-3.523227e-04f
-2.175203e-03f

-8.895122e-04f
-3.199688e-03f

2.811571e-03f
-4.481031e-03f
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3.937041e-03f
-3.396326e-03f
-4.365937e-03f

-5.549578e-03f
-2.495042e-03f
-5.325665e-03f

-2.943946e-03f
2.024741e-02f

1.916947e-03f
1.332101e-04f

253

-2.502442e-03f
-1.206020e-02f
1.123403e-02f

-5.870495e-03f
-1.757752e-03f
3.502432e-03f

-1.369882e-02f
-1.102435e-02f

-1.841288e-03f
-1.421059e-03f

254

5.034698e-03f
3.478883e-04f
2.054781e-02f

2.726211e-03f
8.950127e-03f
4.282601e-03f

8.391868e-03f
1.946151e-03f

-2.610117e-04f
-6.372063e-03f

255

1.515230e-03f
9.183522e-04f
4.782481e-03f

-6.864538e-04f
-2.806403e-03f
2.085263e-02f

-1.757583e-03f
1.144045e-02f

-1.619812e-02f
-2.567438e-03f
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NORMATIVE PART OF MPEG-4 CELP CODER

1. Glossary

For the purposes of this part of 1SO/IEC 14496, the following additional definitions apply.

1

w N

No ok

10.

11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21
22.
23.
24,

adaptive codebook, an approach to encode the periodicity of the signal. The entries of the codebook
consists of overlapping segments of past excitations.

bandwidth scalability, the possibility to change the bandwidth of the signal during transmission.

bitrate scalability, the possibility to transmit a subset of the bitstream and till decode the bitstream with
the same decoder.

CELP, Code Excited Linear Prediction

complexity scalability, the possibility to decode the bitstream with alower complexity decoder.
demultiplexing, splitting one bitstream into several.

excitation, the excitation signal represents the input to the LPC module. The signal consists e.g. of
contributions that cannot be covered by the L PC model.

enhancement layer (s), the part(s) of the bitstream that is possible to drop in atransmission and still decode
the bitstream.

finerate control, the possibility to change the bit rate by, under some circumstances, skipping transmission
of the LPC indices.

fixed codebook, the fixed codebook contains excitation vectors for speech synthesis filters. The contents of
the codebook are non-adaptive (i.e. fixed).

index, number indicating the quantized value(s).

LAR, Log AreaRatio.

lossless coding, coding of bits without loss of information. By means of |ossless coding the required
information is reduced.

LPC, Linear Predictive Coding.

L SP, Line Spectral Pairs.

MPE, Multi Pulse Excitation.

multiplexing, combining several bitstreams into one.

postfilter, thisfilter is applied to the output of the synthesis filter to enhance the perceptual quality of the
reconstructed speech.

RPE, Regular Pulse Excitation.

scalar quantizer, quantizing one value to an index.

unvoiced frame, unvoiced speech looks like random noise with no periodicity.

variable bit rate, the number of bits corresponding to a coded frame varies over time.

vector quantizer, quantizing several valuesto one index.

voiced frame, avoiced speech segment is known by itsrelatively high energy content, but more importantly
it contains periodicity which is called the pitch of the voiced speech.
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2. Introduction of CELP Core

2.1 General Description of CELP Decoder

This section provides a very brief over view of the CELP decoder. A more extensive description can be found in
[1]. A basic block diagram of a CELP decoder isgiven in Figure 1.

LPC LPC Parameter LPC Parameter
Indices G | Decoder I nterpolator
Lag © Adaptive
Codebook —[>—
_Shape o Fixed LP syntheﬁis Post Output
index 1 Codebook 1 1l>_<.|_>_ Filter — Filter —— gnal
Fixed
Shape G Codebook n —
Index n
Gain o Gain
Indices Decoder
Figure 1. Block diagram for a CEL P decoder

The CELP decoder primarily consists of an excitation source and a synthesis filter. Additionally CELP decoders
often also include a postfilter. The excitation source has both periodic components, contributed by the adaptive
codebook, and random components contributed by one or more fixed codebooks. At the decoder, the excitation
signal is reconstructed using the codebook indices (pitch lag for the adaptive codebook and shape index for the
fixed codebook) and gain indices (adaptive and fixed codebook gains). This excitation signal is then filtered by
the linear predictive synthesis filter (LP synthesis filter). This filter is obtained by interpolating the LPC
coefficients of successive anaysis frames, where the LPC coefficients are reconstructed using the LPC indices.
Finaly, a postfilter is applied in order to enhance the speech sound quality.

2.2 Functionalities of MPEG-4 CELP

What makes MPEG-4 CEL P different from the conventional CEL P isthe flexibility that it offers.
Conventionally, CEL P schemes offer only compression functionality at asingle bit rate targeted at a particular
application. Within MPEG-4, high quality compression is only one of the many features, thus making it possible
for one basic coding scheme to address various applications. The possibility to generate arbitrary bit rates, bit-
rate scalability in steps of 2 kbit/s (for signals sampled at 8 kHz) and decoder complexity scalability are some of
the novel features that the MPEG-4 CEL P coder provides. The basic idea behind the MPEG-4 CELP coder isto
cater for multiple functionalities.

2.2.1 Functionalities of the MPEG-4 CELP coder
The MPEG-4 CELP coder supports the following functionalities:
e Multiple bit rates

» Bit-Rate Scalability
»  Bandwidth Scalahility

MPEG-4 FCD 14496-3 / 16:58 /18.06.98
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» Complexity Scalability

Multiple bit rates: Two sampling rates are supported namely 8 and 16 kHz. The associated bandwidths are

200 — 3400 Hz for the 8 kHz and 50 — 7000 Hz for the 16 kHz sampling rates. Both fixed and variable bit rates
are supported. The possible bit rates fall into two categories depending on the type of applied LPC Quantizer. For
a sampling rate of 8 kHz, the following fixed bit rates are supported:

Bit rates for Scalar Quantizer (bit/s) Bit rates for Vector
Quantizer (bit/s)
4325, 4725, 5125, 5534, 5834, 3850, 4250, 4650, 4900, 5200,
6134, 6650, 6950, 7250, 7550, 5500, 5700, 6000, 6300, 6600,
7850, 8050, 8250, 8650, 9250, 6900, 7100, 7300, 7700, 8300,

9650, 10050, 10450, 10850, 11250 8700, 9100, 9500, 9900, 10300,
11450, 11650, 12900, 13300, 13709, 10500, 10700, 11000, 11400, 11800,
13900, 14100 12000, 12200

Table 1. Fixed bit ratesfor speech sampled at 8 kHz

For a sampling rate of 16 kHz the following fixed bit rates are supported:

Bit rates for Scalar Bit rates for Vector
Quantizer (bit/s) Quantizer (bit/s)
13667, 15867, 18200, 13267, 15067, 17000, 19333,
20133, 24000 23200
Table2. Fixed bit ratesfor speech sampled at 16 kHz

When variable bit rate operation is required, it is possible to encode at an arbitrary bit rate within the range of bit
rates tabulated in Table 1 and Table 2.

Bit-Rate Scalability:For the 8 kHz sampling rate, bit-rate scalability is provided by adding enhancement
layers. An enhancement layer can be added with a step of 2000 bit/s. A maximum of three enhancement layers
may be combined with a bit rate chosen from Table 1.

Bandwidth Scalability: Bandwidth scalability to cover both the sampling rates is realized by incorporating

a bandwidth extension tool to the CELP coder. This is an additional tool, supported in the 8 kHz sampling rate
mode only, which may optionally be added if scalability to 16 kHz sampling rate is required. The complete coder
with bandwidth scalability consists of the CELP coder for 8 kHz sampling rate plus the bandwidth extension tool
providing a single layer of scalability. It should be noted that the addition of this tool is not to be confused with
the default 16 kHz sampling rate mode. With respect to the 8 kHz sampling rate mode, both configurations (8kHz
sampling rate coder + bandwidth scalability and 16 kHz sampling rate coder) increase intelligibility and
naturalness of the decoded speech by expanding the bandwidth to 7 kHz. If no bandwidth scalability is required,
it is recommended to use the 16 kHz sampling rate coder.

Complexity Scalability: For 16 kHz sampling rate mode, it is possible to run the decoder at various
complexity levels. Currently, 3 levels of complexity are defined. Two different methods of interpolation and the
possibility of reading less LPC coefficients from the bit stream are described. These levels can be used to decode
a bitstream at decreased complexity. The choice of these levels are discussed in detail in the decoding process
(see section Lower Complexity Interpolation: Interpolation On LARs (Used in complexity levels C1 and C2)).

Complexity level | Description
C3 Improved LPC interpolation (LSP): Full decoding
C2 Simplified LPC interpolation (LAR)
C1l Reduced order LPC synthesis filter
Table 3. Possible Decoder complexity levels

These complexity levels allow different implementations and are not influenced in any way by the syntax. In the
case of a software decoder, the complexity level can even be changed during run-time so as to cope with the
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computational load on limited-capacity terminal or in a multi-tasking environment. Complexity level Q isthe
mode with the best quality/complexity tradeoff.

2.2.2 Configuration of the MPEG-4 CELP coder

Apart from the bit-rate setting, the MPEG-4 CEL P syntax offers the possibility of configuring the coder using 3
parameters namely

1. SampleRateMode: Configures the sampling rate for 8 or 16 kHz. The type of fixed codebooks used are
Regular Pulse Excitation (RPE) for speech sampled at 16 kHz and Multipulse Excitation (MPE) for speech
sampled at 8 kHz.

2. QuantizationMode: Configures the use of either ascalar quantizer (SQ) or a vector quantizer (V Q). Owing to
the fact that different representation of the LPC can be transmitted, a tradeoff is often made between
efficiency of transmission and the complexity of calculating the parameters that can be efficiently quantized
to realize efficient transmission. Two such representations namely the Log Area Ratios (LARS) and the Line
Spectral Pairs (LSPs) areincorporated in the MPEG-4 CELP coder. The scalar quantizer is based on
uniform quantization of the LARs and the vector quantization is based on L SPs. Accordingly, there are two
types of LPC decoders.

3. FineRateControl: Enables Fine step bit-rate control (permitting variable bit rate operation). Thisis achieved
purely by controlling the transmission rate of the LPC parameters using a combinations of thetwo bit stream
elementsinterpolation_flag and LPC_present flag. Using FineRateControl it is possible to generate any
arbitrary bit rate between two anchor bit rates. These anchor bit rates are provided in Table 2 and Table 1.

The combination of these three parameters leads to eight possible modesiillustrated in the figure below.

Quantization
mode

ON Fine Rate ON

Control

8kHz

8kHz 16kHz

16kHz 8kHz 16kHz 8kHz 16kHz
| I 111 \Y/ \V/ VI VI VIl
Figure 2. Possible modesin which the MPEG-4 coding scheme can oper ate

In order to clarify the various modes along with additional information about these modes, a short summary is
provided below.

Mode | and Mode V111 are the default modes for 16 kHz and 8 kHz sampling rates respectively . These default
modes are shown using bold linesin Figure 2.

Mode-I: Thisisthe default mode for the MPEG-4 CEL P coder, when a sampling rate of 16 kHz is chosen. In
this mode, the coder uses a scalar quantizer and fine-rate control is turned on. In this mode, the coder is capable
of generating arbitrary bit rate between 13.667-20.133 kbit/s and 21.8-24 khit/s. The delay inthismode, isa
function of the bit rate.
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Bit rate (bit/s) Delay (ms)
13667 — 15866 41.25
15867 — 18200 28.75
18201 — 20133 40.625
21800 — 24000 41.75
Table4. Delaysfor the default 16 kHz mode

It should be pointed out that, for some specific bit rates, it is possible to achieve a much lower delay as explained
in mode Il (e.g. 18.2 kbit/s can be synthesized with a delay as low as 18.75 ms).

Mode VIII: This is the default mode for the MPEG-4 CELP coder, when a sampling rate of 8 kHz is chosen. In
this mode, the coder uses a vector quantizer and fine-rate control is turned off. The bit rate and the corresponding
delay figures are provided in Table 5.

Bit rate (bit/s) Delay (ms)

3850, 4250, 4650 45

4900, 5200, 5500 35

5700, 6000, 6300, 6600, 6900, 7100, 7300, 25

7700, 8300, 8700, 9100, 9500, 9900, 10300, 10500,

10700

11000, 11400, 11800, 12000, 12200 15
Tableb. Delaysfor asampling rate of 8 kHz, with fine-rate control disabled

Modell: 8 kHz sampling rate with scalar quantizer and fine-rate is control turned on. In this mode it is possible
to generate an arbitrary bit rate between 4250 and 12200 bit/s. This comes at an expense of higher delay
(additional one frame delay is introduced w.r.t Mode-VIlI).

Modelll: 16 kHz sampling rate with scalar quantizer and fine-rate control turned off. In this mode the bit rate is
fixed, as opposed to mode | where fine-rate control is enabled. Now only a fixed number of bit rates are possible
namely 13667, 15867, 18200, 20133, 21800 and 24000 bit/s. The advantage is that, for most of the bitrates
supported in this mode, the coder has a lower delay. The delay figures are tabulated in Table 6.

Bit rate (bit/s) Delay (ms)
13667 41.25

15867 26.25

18200 18.75

20133 25.625

21800 41.75

24000 26.75

Table6. Delaysfor a sampling rate of 16 kHz, with fine-rate control disabled

For 15867, 18200, 20133, and 24000 bit/s, the LPC parameters are transmitted every frame. For the bit rates
13667 and 21800 bit/s, the LPC parameters are present every alternate frames. As a result of the latter, fixed bit
rate is achieved over 2 frames (hence the delay in these modes is higher).

ModelV: 8 kHz sampling rate with a scalar quantizer and fine-rate control is turned off. This mode is allows for
a lower complexity than in mode VIl because a scalar quantizer is used instead of a vector quantizer. As a result,
the bit rate is higher. The bit rate mapping w.r.t modeVIll is tabulated in Table 7.

Bit rate (bit/s) Delay (ms
4325, 4725, 5125 45

5534, 5834, 6134 35

6650, 6950, 7250, 7550, 7850, 8050, 8250, 25

8650, 9250, 9650, 10050, 10450, 10850, 11250, 11450,
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11650
12900, 13300, 13700, 13900, 14100 15
Table7. Delaysfor a sampling rate of 8 kHz with Rate Control turned off

Mode V: 16 kHz sampling rate with vector quantizer and fine-rate control is turned on. Thisis more complex
compared to Mode-I. The advantage is that higher quality can be achieved for the same bit rate.

Table8.

Bit rate (bit/s) Delay (ms)
13267 — 15066 41.25
15067 — 17000 28.75
17533 — 19333 40.625
21400 - 23200 41.75

Delaysfor a sampling rate of 16 kHz, with fine-rate control enabled

Mode VI: 8 kHz sampling rate with vector quantizer and fine-rate control enabled. In this mode it is possible to
generate arbitrary bit rates between 3850 and 12200 bit/s. This comes at an expense of higher delay (additional
one frame delay is introduced w.r.t Mode-VIII).

Mode VII: 16 kHz sampling rate with a vector quantizer and fine-rate control disabled. This is similar to mode
mode V but only a fixed amount of bit rates are possible.

Table9.

Bit rate (bit/s) Delay (ms)
15067 26.25
17000 18.75
19333 25.625
23200 26.75

Delaysfor a sampling rate of 16 kHz, with fine-rate control disabled

2.2.3 Additional functionality

Additionally, it is possible to
« Lower the bit rate without loss in quality (Lossless Coding) in those modes where a Scalar Quantizer is used
(modes | and I1). This reduces the bit rate on an average.
«  Offer bandwidth scalability in Mode VIII. This makes it possible to increase intelligibility and naturalness
of the decoded speech by expanding the bandwidth to 7kHz at the cost of higher complexity and increased

delay.
Additional bit rates (bit/s) Delay (ms)
+9200, +10400, +11600, +12400 50
+9467, +10667, +11867, +12667 40
+10000, +11200, +12400, +13200 30
+11600, +12800, +14000, +14800 20

2.3 Overview of MPEG-4 CELP configurations

The table below provides an overview of how to configure each mode, the required toolset and the supported
functionalities.
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Mode

O ISO/IEC

Sampling

16

Il
16

Vil

VIl

Rate(kHz)
Quantization

16

16

FineRateControl

ON

OFF

vQ

vQ

vQ

Bit Rate

ON

ON

OFF

vQ

Scalability
Complexity

OFF

Scalability
Lossless
Coding

Bandwidth

Scalability
Variable Bit rate

Excitation Type

RPE

MPE

Min Delay (ms)

28.7541.75

25

RPE
18.75

MPE
15

RPE

MPE

RPE

MPE

Max Delay (ms)

85

41.75

28.75

45

41.75

25

85

18.75

15

Table 10.

Summary of the functionalitiesin the MPEG-4 CEL P modes
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3. Bitstream Syntax

CelpSpecificConfig()
CELP Base Layer

The CELP core in the unscalable mode or as the base layer in the scalable mode requires the following
CelpSpecificConfig():

class CelpSpecificConfig( uint(4) sampleRatel ndex ){
CelpHeader( sampleRatelndex );

}
CELP Enhancement L ayer

The CELP coreis used for both bitrate and bandwidth scalable modes. In the bitrate scalable mode, the
enhancement layer requires no CelpSpecificConfig(). In the bandwidth scalable mode, the enhancement layer has
the following CelpSpecificConfig():

class CelpSpecificConfig(){
CelpBWSenhHeader();

}

Transmission of Celp bitstreamsin AL-PDUs

Each scaleable layer of an MPEG-4 Celp audio bitstream istransmitted in Elementary Stream. In an AL-PDU
payload the following dynamic datafor CELP Audio hasto be included:

CELP Base Layer

alPduPayload {
CelpBaseFrame();
}

CELP Enhancement L ayer

To parse and decode the CEL P enhancement layer, information decoded from the CELP base layer is required.
For the bitrate scalable mode, the following data for the CEL P enhancement layer has to be included:

alPduPayload {
CelpBRSenhFrame();

}

For the bandwidth scalable mode, the following data for the CEL P enhancement layer has to be included:

alPduPayload {
CelpBWSenhFrame();

}
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Syntax No. of bits Mnemonic
CelpHeader( sampleRatel ndex )
{
QuantizationM ode 1 uimsbf
FineRateControl 1 uimsbf
if ((QuantizationMode == ScalarQuantizer) &&
(FineRateControl == ON) ) {
L osslessCodingM ode 1 uimsbf
}
if (sampleRatel ndex==0x8) {
SampleRateM ode=8kHz
WB_Configuration 3 uimsbf
Wideband_VQ 1 uimsbf
if (sampleRatel ndex==0xb) {
SampleRateM ode=16kHz
NB_Configuration 5 uimsbf
NumEnhL ayers 2 uimsbf
BandwidthScalabilityM ode 1 uimsbf
}
}
Syntax No. of bits Mnemonic
CelpBWSenhHeader()
{
BWS_configuration 2 uimsbf
}
3.2 Frame Syntax
Syntax No. of bits Mnemonic
CelpBaseFrame()
{
Celp_LPC()
if (SampleRateMode==8kHz) {
NarrowBandframe()
}
if (SampleRateMode==16kHz) {
WideBandframe()
}
}
Syntax No. of bits Mnemonic
CelpBRSenhFrame()
{
for(subframe=0; subframe<nrof_subframes; subframe++){
shape _enh_positiong subframe][enh_layer] 4,12 uimsbf
shape_enh_signg subframe][enh_layer] 2,4 uimsbf
gain_enh_index|[ subframe][enh_layer] 4 uimsbf
}
}
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Syntax No. of bits Mnemonic
CelpBW SenhFrame()

BandScalable L SP()
for (subframe=0; subframe<nrof _subframe_bws; subframe++){

shape_bws delay[subframe] 3 uimsbf
shape bws positiong subframe] 22,26,30,32 uimsbf
shape_bws signg subframe] 6, 8, 10, 12 uimsbf
gain_bws_index[ subframe] 11 uimsbf

}

3.3 LPC Syntax

Syntax No. of bits Mnemonic
Celp_LPC()
{

if (QuantizationMode == ScalarQuantizer) {
Interpolation_flag uimsbf
LPC_Present 1 uimsbf
if (LPC_Present == YES) {
if (FineRateControl == ON){
if (LosslessCodingMode==0N) {
LosslessCoded_LPC()
} else{
if (SampleRateMode==8kHz) {
NarrowBandPacked LPC()
}
if (SampleRateM ode==16kHz) {
WideBandPacked LPC()

}

}

} else{

if (SampleRateM ode==8kHz) {
NarrowBandPacked L PC()

}

if (SampleRateMode==16kHz) {
WideBandPacked LPC()

}
}
}
} else{
if (FineRateControl == ON){
Interpolation_flag uimsbf
LPC_Present 1 uimsbf
if (LPC_Present == YES) {
if (SampleRateMode==8kHz) {
NarrowBand_L SP()
}
if (SampleRateMode==16kHz) {
if (Wideband VQ==Optimized VQ) {
Wideband LSP()
}else{
Narrowband_L SP()
BandScalable LSP()

=

=
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}
}else{
if (SampleRateMode==8kHz) {
NarrowBand L SP()
}
if (SampleRateMode==16kHz) {
if (Wideband VQ==Optimized VQ) {
WideBand L SP()
}else{
Narrowband_L SP()
BandScalable L SP()
}
}
}
}
Syntax No. of bits Mnemonic
WideBandPacked LPC()
{
LPC_indiceq0] 9 uimsbf
LPC_indiceq 1] 15 uimsbf
LPC_indiceq2] 11 uimsbf
LPC_indiceq 3] 6 uimsbf
LPC_indiceq4] 3 uimsbf
LPC_indiceq5] 3 uimsbf
LPC_indiceq 6] 3 uimsbf
LPC_indiceq7] 8 uimsbf
LPC_indiceqg] 8 uimsbf
}
Syntax No. of bits  Mnemonic
NarrowBand_L SP()
{
LPC _indiceq 0] 4 uimsbf
LPC indiceq 1] 4 uimsbf
LPC indiceq 2] 7 uimsbf
LPC indiceq 3] 6 uimsbf
LPC _indiceq4] 1 uimsbf
}
Syntax No. of bits Mnemonic
NarrowBandPacked L PC()
{
LPC_indiceq0] 12 uimsbf
LPC_indiceq 1] 12 uimsbf
LPC_indiceq 2] 12 uimsbf
LPC_indiceq 3] 3 uimsbf
}
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Syntax No. of bits ~ Mnemonic
BandScalable LSP()
{
LPC_indiceq 5] 4 uimsbf
LPC_indiceg 6] 7 uimsbf
LPC_indiceq 7] 4 uimsbf
LPC_indiceq 8] 6 uimsbf
LPC_indiceq 9] 7 uimsbf
LPC_indiceq[10] 4 uimsbf
}
Syntax No. of bits Mnemonic
LosslessCoded LPC()
{
Statistics Update 1 uimsbf
if (Statistics Update)
{
for (lar_index=0; lar_index< LPC_order; lar_index++)
{
for (i=0; i<nrof_levels lar[lar_index]; i++) {
Codel ength[lar_index][i] 4 uimsbf
}
}
}
for (lar_index=0; lar_index< LPC_order; lar_index++)
hufcod[htab[lar_index]][indiceq[lar_index]] 1...16 uimsbf
}
}
3.4 Excitation Syntax
Syntax No. of bits Mnemonic
WideBandframe()
{
for (subframe = 0; subframe < nrof _subframes; subframe++) {
shape_delayubframe] 8 uimsbf
shape_indexgubframe] 11,12 uimsbf
gain_indices[0][ subframe] 6 uimsbf
gain_indices[1][subframe] 3,5 uimsbf
}
}
Syntax No. of bits Mnemonic
NarrowBandframe()
{
signal_mode 2 uimsbf
rms_index 6 uimsbf
for(subframe=0; subframe<nrof_subframes; subframe++){
shape_delayubframe] 8 uimsbf
shape_positionsibframe] 14 ... 32 uimsbf
shape_signsfibframe] 3..12 uimsbf
gain_indexpubframe] 6 uimsbf
}
}
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4. Semantics

This section describes the semantics of the syntactic elements. Bitstream elements are shown inbold-face and the
help variables that appear in the syntax and are needed to extract the bitstream elements are shown initalics.

SampleRateM ode aone hit identifier representing the sampling frequency. Two sampling frequencies are
supported.
SampleRateMode | SampleRatelD Description
0 8kHz 8 kHz Sampling frequency
1 16kHz 16 kHz Sampling frequency
QuantizationM ode aone hit identifier representing whether ascalar or avector quantizer is used.
QuantizationM ode QuantizerlD Description
0 ScalarQuantizer Scalar Quantizer is used
1 V ectorQuanti zer Vector Quantizer is used

Wideband_VQ aone hit flag indicating whether scalable or optimized vector quantizer is used.

Wideband VQ VQ ID Description
0 Scalable VQ The scalable VQ is used
1 Optimized VQ (reserved)

While the optimized VQ is not supported in the current version, it is reserved for future use.

FineRateControl A one bit flag indicating whether fine rate control in very fine stepsis enabled or
disabled.
FineRateControl RateControlID Description
0 OFF Fine-rate control is disabled
1 ON Fine-rate control is enabled

LosdessCodingMode A one hit flag indicating whether the quantized L PC coefficients are |ossless encoded
or not.

L osslessCodingMode LosslessID Description
0 OFF Lossless coding is not applied to LPC coefficients
1 ON Lossless coding is applied to LPC coefficients

WB_Configuration Thisis a3 bit identifier which configures the MPEG-4 CEL P coder for a sampling
frequency of 16 kHz. This parameter directly determines the anchor bit-rate allocation “WDB_RateX”. The
anchor bit rates determine the coder configuration (Table 12) and the number of subframes in a CELP frame
(Table 13).
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WB_Configuration Anchor bit rate
000 WDB_Ratel
001 WDB_Rate2
010 WDB_Rate3
011 WDB_Rated
100 WDB_Rate5
101 WDB_Rate6
110 Reserved
111 Reserved
Table 11. Definition of Anchor bit ratesfor 16 kHz sampling rate
where WDB_RateX is dependent on the QuantizationMode as follows.
Rate Allocation Scalar Quantizer Vector Quantizer
WDB_Ratel 13667 13267
WDB_Rate? 15867 15067
WDB_Rate3 18200 17000
WDB_Rate4 20133 19333
WDB_Rate5 21800 21000
WDB_Rateb 24000 23200
Table 12. Rate allocation in the 16 kHz mode as a function of Quantization Mode
NB_Configuration Thisisab bit field which configures the MPEG-4 CELP coder for a sampling

frequency of 8 kHz. This parameter determines the variables nrof_subframes and nrof _subframes_bws, which are
tabulated in Table 14 and Table 15. This parameter also specifies the number of bits for shape _positiond[i],
shape_signg[i], shape_enh_positiong[i][j] and shape enh signdi][j] tabulated in Table 16 and Table 17

respectively.

nrof_subframes is a help parameter, specifying the number of subframesin a CELP frame and is used to signa
how many times the excitation parameters must be read. For the sampling rate of 16 kHz, thisvariableis
dependent on the anchor bit rates (as defined in Table above) as follows:

Bit rate (kbit/s) nrof_subframes
WDB_Ratel <= Bit Rate <= WDB_Rate2 6
WDB_Rate? < Bit Rate <= WDB_Rate3 4
WDB_Rate3 < Bit Rate <= WDB_Rated 8
WDB_Rateb <= Bit Rate <= WDB_Rate6 10
Table 13. Definition of nrof_subframesfor 16 kHz

and for a sampling frequency of 8 kHz, it is derived from the NB_Configuration as follows:

NB_Configuration nrof _subframes
0,1,2 4
34,5 3
6..12 2
13..21 4
22...26 2
27..31 reserved

Table 14.

Definition of nrof_subframesfor 8 kHz
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Thisisatwo bit field specifying the number of enhancement layers that are used.

NumEnhL ayers
NumEnhL ayers nrof_enh layers
0 0
1 1
2 2
3 3

BandwidthScalabilityM ode

Thisisaone bit identifier which indicates whether bandwidth scalability is

enabled. Thismode is only valid when SampleRateM ode = 8kHz and QuantizationM ode = VectorQuantizer.

BandwidthScalabilityMode | ScalablelD

Description

0

OFF Bandwidth scalability is disabled

1

ON Bandwidth scalability is enabled

BWS_Configuration

Thisisatwo hit field which configures the bandwidth extension tool. This identifier is

only valid when BandwidthScal abilityMode = ON. This parameter specifies the number of bits for
shape_bws_positiond[i], shape_bws signgli].

nrof_subframes _bws

This parameter, which isahelp variable, representsthe number of subframesin the

bandwidth scalable layer is derived from the NB_Configuration as follows:

Interpolation_flag

NB_Configuration nrof_subframes _bws
0,12 8
345 6
6..12 4
13..21 4
22...26 2
27 ...31 reserved
Tablel15. Definition of nrof_subframes _bws

Thisisaone bit flag. When set, it indicates that the LPC parameters for the current
frame must be derived using interpolation.

Interpolation flag Interpolationl D Description
0 OFF L PC coefficients of the frame do not have to be interpolated
1 ON L PC coefficients of the frame must be retrieved by interpolation

LPC_Present  Thishit indicates whether LPC parameters are attached to the current frame. These LPC
parameters are either of the current frame or the next frame.

LPC_Present LPCID Description
0 NO Frame does not carry L PC data
1 YES Frame carries L PC data

Together the Interpolation_flag and the LPC_Present flag describe how the LPC parameters are to be derived.

Interpolation flag | LPC_Present Description
1 1 L PC Parameters of the current frame must be extracted using interpolation.
The current frame carries L PC Parameters belonging to the next frame.
1 0 RESERVED
0 1 L PC Parameters of the current frame are present in the current frame.
0 0 L PC Parameters of the current frame were received in the previous frame.
LPC_order This parameter is a help variable which indicates the number of coefficients present in the bit

stream. These coefficients will be referred to as L PC coefficients. LPC_order is not to be confused with
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[pc_order, representing the number of coefficients used in the decoder for synthesis filtering and post filtering.
The value of thisfield is dependent on the sampling frequency.

SampleRateMode | LPC order Ipc_order
16kHz 20 14,17 or 20
8kHz 10 10
Statistics Update This one bit flag indicates the presence of Huffman tables to decode the lossless
encoded LPC parameters. Statistics Update is only defined if LosslessCodingMode = ON.
Statistics Update Updatel D Description
0 NO Huffman tables are not present
1 YES Huffman tables are present

nrof_levels lars This help variable indicates the number of bins that were used to collect the statistics of each
LAR index.

lar_index nrof levels lar lar_index nrof levels lar
0 36 10 8

1 28 11 7

2 15 12 7

3 14 13 8

4 13 14 7

5 13 15 6

6 12 16 6

7 11 17 7

8 9 18 6

9 8 19 6

Codel ength[i][j] Thisfour bit field indicates the length of the code for LAR coefficient i and level
number j.

hufcod[i][j] This 1...16 bits field represents tH&gntry in the'! LAR table. When Statistics_Update =
YES, these tables will be updated. The initial tables are provided in Annex B.

LPC indices]] These are multi-bit fields representing LPC coefficients. When QuantizationMode =
ScalarQuantizer, these indices contain information needed to extract the Log Area Ratios. When
QuantizationMode = VectorQuantizer, these contain information needed to extract the LSP coefficients. The
exact extraction procedure is described in the Decoding Process.

shape delay[subframé¢ This is an 8 bit field representing the adaptive codebook lag. The decoding of this field
depends on the sampling rate.

shape_index[subframé This index contains information needed to extract the fixed codebook contribution of
the regular pulse codebook. The number of bits consumed by this field depend on the bit rate (extracted from the
configuration ).

bit_rate number of bits representing shape_index

if bit rate>WDB_Rate3| 12

else 11

gain_indiceg 0][subframé These bit fields specify the adaptive codebook gain using 6 bits. It is read

from the bitstream every subframe.
gain_indiceq 1][subfram¢ These bit fields specify the fixed codebook gain. It is read from the bitstream

for every subframe. The number of bits read to represent this field depends on the subframe number. For the first
subframe this is 5 bits and 3 bits for the remaining subframes.

MPEG-4 FCD 14496-3 / 16:58 /18.06.98 20



|SO/IEC 14496-3:1997(E) 0 I1SO/IEC

gain_index[subframe]  This 6 bit fields represents the gains for the adaptive codebook and the multi-pulse
excitation in the CELP coder of 8 kHz.

gain_enh_index[subframe] This 4 bit fields represents the gain for the enhancement multi-pulse
excitation in the CELP coder of 8 kHz.

gain_bws_index[subframe] This 11 bit fields represents the gains for the adaptive codebook and two
multi-pul se excitation in the bandwidth extension tool.

signal_mode  This 2 bitsfield represents the type of signal. Thisinformation is used for a sampling frequency
of 8 kHz only. The gain codebooks are switched depending this information.

signal_mode Description

0 Unvoiced

1,2,3 Voiced

rms_index This parameter indicates the rms level of the frame. Thisinformation is only utilized in the

narrowband mode.

shape _positiong[i], shape_signg[i] These hit-fields represent the pul se-positions and the pulse-signs for
the multi-pulse excitation. The length of the bit-field is dependent on NB_Configurations.
NB_Configuration | Shape positiondi] (bits) | Shape signg[i] (bits)
0 14 3
1 17 4
2 20 5
3 20 5
4 22 6
5 24 7
6 22 6
7 24 7
8 26 8
9 28 9
10 30 10
11 31 11
12 32 12
13 13 4
14 15 5
15 16 6
16 17 7
17 18 8
18 19 9
19 20 10
20 20 11
21 20 12
22 18 8
23 19 9
24 20 10
25 20 11
26 20 12
27..31 reserved
Table 16. Definitions of shape positiong][] and shape _signd][]

shape_enh_positiondi][j], shape _enh_signgi][j] These bit-fields represent the pulse-positions and the pulse-
signs for the multi-pul se excitation in each enhancement layers. The length of the bit-field is dependent on
NB_Configuration.
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NB_Configuration | Shape enh positiong[i][j] (bits) | Shape enh signdi][j] (bits)
0..12 12 4
13...26 4 2
27..31 reserved
Table17. Definition of shape_enh_positiond[][] and shape _enh_signsp[][]

shape bws delay[i] This 3 bit field is utilized in decoding the adaptive codebook for the bandwidth
extension tool. This value indicates the differential lag from the lag described in shape_delay.

shape _bws positiong[i], shape bws signg[i] These fields represent the pul se-positions and the pulse-
signs for the multi-pul se excitation in each enhancement layers. The length of the bit-field is dependent on
BWS_Configuration. Thisis tabulated below.

BWS Configuration | Shape bws positiond[i] (bits) Shape _bws signg[i] (bits)
0 22 6
1 26 8
2 30 10
3 32 12

5. MPEG-4 CELP Decoder tools

This section provides a brief description of the functionality, parameter definition and the decoding processes of
the tools supported by the MPEG-4 CELP core. The description of each tool comprises three parts and an
optional part containing tables used by the tool:

1. Tool description: ashort description of the functionality of the tool is given together with its interface.

2. Definitions: the input and output parameters as well as help elements of the tool are described here. Each
element is either bold or italic. Bold names indicate that the element is read from the bitstream, italic names
indicate auxiliary elements. If elements are already used by another tool, areference to the previous
definition is given.

3. Decoding process: The decoding processis explained here in detail with aid of mathematical equations and
pseudo-C code.

4. Tables: thisoptional fourth part contains tables that are used by the tool.
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5.1 General Introduction to the MPEG-4 CELP tool-set
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Figure 3. Block diagram illustrating thetools used in the M PEG-4 CEL P coder

Figure 3 illustrates the MPEG-4 CEL P decoder. It operates at a sampling rate of 16 or 8 kHz. One fixed and one
adaptive codebook is used. One or more individual blocks have been grouped together (outlined in bold),
forming the tools available for MPEG-4 CEL P decoding. The following tools are supported:

e CELP bitstream demultiplexer
CELP LPC decoder and interpolator

e Scalar quantizer

e Vector quantizer

e Losslessdecoder (optional)

«  Bandwidth scalable decoder (optional)
CELP excitation generator

e multi-pulse excitation

* regular pulse excitation

*  bandwidth scalable multi-pul se excitation generation (optional)
CELP LPC synthesisfilter
CELP post processor

The decoding is performed on aframe basis and each frame is divided into subframes. A frame in the bitstream is
demultiplexed by the CEL P bitstream demultiplexer module. The parameters that are extracted from the
bitstream are header information, codes representing L PC coefficients of the frame and the excitation parameters
for each subframe. These codes are decoded and interpolated for each subframe by the CELP LPC decoder and
interpolator module. When the L osslessCodingMode = ON, the Huffman codes representing the LARs are
routed through alossless decoder prior to computing the L PC coefficients. For each subframe the excitation
parameters are used to generate the excitation signal using the CEL P excitation generator module. The CELP
LPC synthesis filter module reconstructs the speech signal on a subframe basis from the interpolated L PC
coefficients and the generated excitation signal. Enhancement of the synthesized signal is obtained by the CELP
post processor module. When the CELP decoder is used as a “core coder” (see the T/F part), for large-step
scalability, the postfilter is switched off.
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5.2 Helping variables

Although each tool has a description of the variables it uses, provided in this section are the most commonly used
variables shared by multiple tools.

frame_size: Thisfield indicates the number of samplesin aframe. The decoder outputs a frame with frame_size
samples.

nrof_subframes: A frame is built up of a number of subframes. The number of subframesis specified in thisfield.
sbfrm_size: A subframe consists of a number of samples, which isindicated by thisfield. The number of samples
in aframe must always be equal to the sum of the number of samplesin the subframes. So, the following relation
must always hold

frame_size = nrof_subframes * sbfrm_size

These three parameters depend on the sampling rate and the bit rate settings as tabulated in Table 18, for 16 kHz
sampling rate and Table 19, for 8 kHz sampling rate.

Bit rate (kbit/s) Frame size | nrof_subframes sbfrm_size
(#samples) (#samples)
WDB_Ratel <= Bit Rate <= WDB_Rate2 240 6 40
WDB_Rate2 < Bit Rate <= WDB_Rate3 160 4 40
WDB_Rate3 < Bit Rate <= WDB_Rate4 240 8 30
WDB_Rate5 <= Bit Rate <= WDB_Rate6 240 10 24
Table 18. CELP coder configuration for 16 kHz sampling rate, see Table 12 for the definition of the

Anchor bit ratesWDB_RateX

NB_Configuration Frame size nrof_subframes sbfrm_size
(#samples) (#samples)

0,1,2 320 4 80

34,5 240 3 80

6..12 160 2 80

13..21 160 4 40

22...26 80 2 40

27 .31 reserved
Table 19. CELP coder configuration for 8 kHz sampling rate

Ipc_order: Thisfield indicates the number of coefficients used for Linear Prediction. By default, the value of this
field is 20 for a sampling rate of 16 kHz and 10 for 8 kHz.

For asampling rate of 16 kHz, the value of this field also depends on the decoder complexity level. For the
lowest complexity level, i.e. level C1 (Table 3), reduced order filtering is enabled and the value of this field may
be set to 14, 17 or 20. For al higher complexity levels the value of thisfield is fixed to 20.

For asampling rate of 8 kHz, the value of thisfield is fixed to 10.

num_Ipc_indices. This parameter specifies the number of indices containing LPC information, that must be read
from the bitstream. Thisis not equal to the LPC-order. For ascalar quantizer, in the 16 kHz sampling rate mode,
20 LAR indices are packed into 9 LPC_indices, thus num _|pc_indices equals 9, while for sampling rate of 8
kHz num_Ipc_indices equals 4 (10 LAR indices packed in to 4 L PC_indices). For the Vector Quantizer the
num_Ipc_indicesis 5 in the 8 kHz mode and an additional 6 for the band scalable layer.

For asampling rate of 16 kHz, the value of this field also depends on the decoder complexity level. In the lowest
complexity level (level C1), the value of thisfield iseither 7, 8 or 9 depending on whether the order is 14, 17 or
20 respectively. If ahigher complexity level is chosen, the value of thisfield is 9.
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5.3 Bitstream elements for the MPEG-4 CELP tool-set

This section lists al the bitstream variables and in which tools they are used.

SamplingRate Thisfield indicates the sasmpling frequency. For the MPEG-4 CELP coder, it can be either 8
kHz or 16 kHz.

QuantizationM ode A one bit identifier representing whether a scalar or a vector quantizer is used.

Wideband_VQ A one bit flag indicating whether scalable or optimized vector quantizer is used.
While the optimized VQ is not supported in the current version, it is reserved for future use.

FineRateControl aone bit flag indicating whether fine rate control is enabled or disabled.

LossdessCodingMode  Thisfield indicates whether the quantized L PC coefficients must be lossless decoded
or not. Thisis only possible if QuantizationMode = ScalarQuantizer and FineRateControl = ON. In the lossless
coding mode, the indices representing the Log Area Ratios have been further lossless encoded and put on the
bitstream. Thus, either the LARs are packed before they are put on the bitstream or the LARs are lossless
encoded before they are put on he bitstream.

LPC_indices  These fields represent the LPC coefficients. When QuantizationMode = ScalarQuantizer, these
indices contain information needed to extract the Log Area Ratios. When QuantizationM ode = V ectorQuanti zer,
these contain information needed to extract the L SP coefficients. The exact extraction procedure is described in
the Decoding Process.

interpolation_flag: Thisisaone bit flag. When set, the flag indicates that the frame under consideration isan
incomplete frame, i.e. the frame does not carry the LPC coefficients of the current speech frame, but only its
excitation parameters (adaptive and fixed codebook parameters). The LPC coefficients for the speech frame
under consideration should be obtained using interpolation of the LPC coefficients of the adjacent frames.

1 LPC coefficients of the frame must be retrieved by interpolation

0 LPC coefficients of the frame do not have to be interpolated.
For maintaining good subjective quality, there may never be more than one frame in succession without the LPC
information, i.e. the interpolation_flag may not have the value 1 in two successive CelpFrames.

LPC Present Thisfield indicates the presence of LPC parameters in the speech frame under consideration.
These LPC coefficients are either of the current speech frame or those of a subsequent frame. When used in
combination with the interpolation_flag, the two parameters completely describe how the LPC coefficients of the
current frame are derived. If the interpolation flag is set, the LPC coefficients of the current frame are calculated
by using the LPC coefficients of the previous and next frame. Generally, this would mean that the decoding of the
current frame must be delayed by one frame. To avoid this additional delay in the decoder, the LPC coefficients
of the next frame are enclosed in the current frame. In this case, the LPC_Present flag is set. Since the LPC
coefficients of the next frame are already present in the current frame, the next frame will not contain LPC
information.

« If the interpolation_flag is “1” and the LPC_Present is “1”, then (a) the LPC parameters of the current frame
are derived using the LPC parameters of the previous frame and that of the next frame and (b) the current
frame (frame under consideration) carries LPC parameters of a subsequent frame, but not those of the frame
under consideration. The LPC coefficients of the frame under consideration are obtained by interpolation of
the previously received LPC parameters and the LPC parameters received in the frame under consideration.

» If the interpolation_flag is “0” and the LPC_Present is “0”, the LPC parameters to be used with the frame
under consideration are those received in the previous frame.

* When interpolation_flag is “0” and the LPC_Present is “1”, then the current frame is a complete frame and
the LPC parameters received in the current frame belongs to the current frame.

Such a construction is chosen so as to minimize the delay when the decoder begins reconstructing the frame, the
LPC coefficients of which, are obtained using interpolation without having to wait for the next frame to arrive.
Secondly, such a combination makes it possible to decode the bitstream from any point (random access). In the
fixed bit rate configuration, these two flags exhibit a fixed pattern
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01, 01, 01, 01, 01, 01, ... The string 01 is repeated
11, 00, 11, 00, 11, 00, ... The string 11, 00 is repeated (Fixed bit rate achieved over two frames)
For variable bit rate (when FineRateControl = ON), the string will, generally, not exhibit a fixed pattern.

NumEnhL ayers The number of enhancement layers that are used. This parameter is only valid for
SampleRateMode=8kHz.

BandwidthScalabilityM ode This is a one bit identifier which indicates whether bandwidth scalability is
enabled. This mode is only valid when SampleRateMode = 8kHz and QuantizationMode = VectorQuantizer.

BWS Configuration This is a two bit field which configures the bandwidth extension tool. This identifier is
only valid when BandwidthScalabilityMode = ON. This parameter specifies the number of bits for
shape_bws_positions][i], shape_bws_signsi].

Statistics Update This one bit flag indicates the presence of Huffman tables to decode the lossless
encoded LPC parameters. Statistics_Update is only defined if LosslessCodingMode = ON.

Statistics_Update UpdatelD Description

0 NO Huffman tables are not present

1 YES Huffman tables are present
CodeLengthli][j] This four bit field indicates the length of the code for LAR coefficientd level
number j.

hufcod[i][j] This 1...16 bits field represents tHedntry in the!' LAR table. When Statistics_Update =
YES, these tables will be updated. The initial tables are provided in Annex B.

shape delay This is an 8 bit field representing the adaptive codebook lag. The decoding of this field depends
on the sampling rate.

shape_index This index contains information needed to extract the fixed codebook contribution of the

regular pulse codebook.

signal_mode  This 2 bits field represents the type of signal. This information is used for a sampling frequency
of 8 kHz only. The gain codebooks are switched depending on this information.

signal_mode Description

0 Unvoiced
1,2,3 Voiced
rms_index This parameter indicates the rms level of the frame. This information is only utilized for 8 kHz

sampling rate.

shape _positiong[i], shape signg[i] These fields represent the pulse-positions and the pulse-signs for the
multi-pulse excitation.

shape_enh_positiondi][j], shape enh_signgi][j] These fields represent the pulse-positions and the pulse-
signs for the multi-pulse excitation in each enhancement layer.

shape bws delay[i] This field is utilized in decoding the adaptive codebook for the bandwidth extension
tool. This value indicates the differential lag from the lag described in shape_delay.

shape bws positiond[i], shape bws signgi] These fields represent the pulse-positions and the pulse-
signs for the multi-pulse excitation in each enhancement layers.

gain_indiceg0] The adaptive codebook gain. It is read from the bitstream for every subframe.

gain_indiceg[1] These fields specify the fixed codebook gain. It is read from the bitstream for every subframe.
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gain_index These fields represent the gains for the adaptive codebook and the multi-pulse excitation in the
CELP coder of 8 kHz. It isread from the bit-stream for every sub-frame.

gain_enh_index These fields represent the gain for the enhancement multi-pulse excitation in the CEL P coder of
8 kHz. It isread from the bit-stream for every sub-frame.

gain_bws_index These fields represents the gains for the adaptive codebook and two multi-pulse excitation in
the bandwidth extension tool. It is read from the bit-stream for every sub-frame.

5.4 CELP bitstream demultiplexer
5.4.1 Tool description

The tool CELP bitstream demultiplexer demultiplexes areceived frame from the bitstream.

5.4.2 Definitions

All the bitstream elements and the associated help variables have been defined in Section Semantics.

5.4.3 Decoding process

The decoding of the bitstream elements is accordance with the Syntax described in Section Bitstream Syntax.

5.5 CELP LPC decoder and interpolator
5.5.1 Tool description

Thetool CELP LPC decoder and interpolator has two functions:

1. Retrieve LPC coefficients from the LPC_indices.
2. Interpolate the retrieved LPC coefficients for every subframe.

Depending on the quantization mode, the LPC_indices contain information needed to retrieve either the Log
Area Ratios (Scalar Quantizer) or L SP Coefficients (Vector Quantizer). Thus, the retrieval processisdivided into
two parts namely LAR Decoding Process and L SP Decoding process. The outputs of this process are the filter
coefficients, called LPC coefficients, or a-parameters that can be used in the direct form filter.

5.5.2 Definitions

I nput

Ipc_indiceq[]: The dimension of thisarray is num_Ipc_indices and contains the packed Ipc indices (see section
5.4.2).

interpolation_flag: This flag indicates whether the LPC parameters for the current frame must be derived using
interpolation (see section Bitstream elements for the MPEG-4 CELP tool-set).

LPC Present Thisflagindicates whether LPC parameters are attached to the current frame (see section
Bitstream elements for the MPEG-4 CELP tool-set).

Output

int_Qlpc_coefficients[]: Thisarray contains the LPC coefficients for each subframe. The LPC coefficients are
guantized and interpolated as described in the decoding process. The LPC coefficients are stacked one after the
other in blocks of Ipc_order. Thus, the dimension of the array islpc_order * nrof_subframes.
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Configuration

Ipc_order: Thisfield indicates the order of LPC being used (see section Helping variables).

num _Ipc_indices: Thisfield contains the number of packed L PC codes (see section Helping variables). For the
LAR decoding process, the variable num_Ipc_indicesis set to 9 for 16 kHz sampling rate and 4 for 8 kHz
sampling rate. For the L SP decoding process, num_Ipc_indicesis set to 5 for 8kHz sampling rate and 11 if the
bandwidth scalable layer is used (BandwidthScalabilityMode = ON).

nrof_subframes: This field contains the number of subframes (see section Helping variables).

nrof_subframes_bws: This parameter, which isahelp variable, represents the number of subframesin the
bandwidth scalable layer. Only needed if Bandwidth scalable part is used (BandwidthScalabilityMode = ON).

Help elements used in LAR decoding process are summarized below:

rfc_table[] look-up-table for representation of Ipc_indices

rfc_offset[] table containing offset in rfc_table

Convert2lpc() function for converting LSPsto LPCs

Convert2lsp() function for converting LPCsto LSPs

prev_coeffq[] array containing the LPC coefficients of the previous frame
cur_coeffq] array containing the LPC coefficients of the current frame
next_coeffy | array containing the LPC coefficients of the next frame

5.5.3 Decoding Process
5.5.3.1 LAR Decoding Process

The LAR decoding process is dependent on whether LosslesCodingMode is ON or OFF and the decoder
complexity level. Thisis summarized in Figure 4. When Lossl essCodingMode = ON, the Huffman codes are
decoded by alossless decoder, and when it is OFF the LPC_indices are unpacked. The output of either of theseis
indiceq[]. These are then further decoded using a look-up table. Finally, depending on the decoder complexity
level, the interpolation is either performed on the LARs or on the LSPs.

Decoder Complexity

level
|
Huffman Loss| Interpolation
codes ossless :
Decoder on LARs
Table
Lookup : Interpolated
Unpack | Interpolation| | LPC
L