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typedef double XFLOAT
typedef double OTA_FLOAT

struct DisturbancePara
{

DisturbancePara(int ListeningMode, int Model)

{
delayVariationImpact = 20.0
MinSRR = 0.99
MaxSRR = 1.05
loudNoisePldelta = 2.1
loudNoiseP2add = 0.16
loudNoiseP3pow = 0.4
IntelllLevelCorrectionPlmax =
IntellLevelCorrectionP2max =
IntelllLevelCorrectionP3max =
IntelllLevelCorrectionP4max =
SilentCriterium = 6.0E6
DistortedSilencePowerMeanCompensationFac = 1.0
GlobalScaleCorrectionActivePlpow = 0.05
GlobalScaleCorrectionActiveP2pow = 0.14
PureFregPl = 0.2
LocScalePl = 0.45
LocScaleP2 = 0.35
LocScaleP3 = 1 - LocScalePl - LocScaleP2
LocScaleP4pow = 0.7
LocLoudScaleBandLowTimeclip = 0.0
LocLoudScaleBandHighTimeclip = 99.0
FregRespCompPow = 0.4
PartGlobLoudScaleP1l = 0.9
NoiseContrSupSilP1l = 0.3

(ORI R RN
Wk AR

}

XFLOAT delayVariationImpact

XFLOAT MinSRR

XFLOAT MaxSRR

XFLOAT loudNoisePldelta

XFLOAT loudNoiseP2add

XFLOAT loudNoiseP3pow

XFLOAT IntelllevelCorrectionP1lmax

XFLOAT IntelllevelCorrectionP2max

XFLOAT IntelllevelCorrectionP3max

XFLOAT IntelllevelCorrectionP4max

XFLOAT SilentCriterium

XFLOAT DistortedSilencePowerMeanCompensationFac
XFLOAT GlobalScaleCorrectionActivePlpow
XFLOAT GlobalScaleCorrectionActiveP2pow
XFLOAT PureFregP1

XFLOAT LocScaleP1

XFLOAT LocScaleP2

XFLOAT LocScaleP3

XFLOAT LocScaleP4pow

XFLOAT LocLoudScaleBandLowTimeclip
XFLOAT LocLoudScaleBandHighTimeclip
XFLOAT FregRespCompPow

XFLOAT PartGlobLoudScaleP1

XFLOAT NoiseContrSupSilP1

}

const int kNarrowBand =0
const int kWideBand =1
const int kSuperWideBand = 2
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{
void InternalCorrectedLoudness(const PolgaStatics *statics, CPOLQAData *POLQAHandle,

CDoubleArray& aOriginalloudness, CDoubleArray& aDistortedLoudness,
CBarkSpectrum& originalloudnessDensity, CBarkSpectrum& distortedLoudnessDensity, XFLOAT*
LpLoudness, int bandIdxLow, int bandIdxHigh)
void FreqResponseCompensLoudnessDomain(const PolgaStatics *statics, CPOLQAData *POLQAHandle,
CBarkSpectrum& originalPitchLoudnessDensityMainAvg, CBarkSpectrum&
distortedPitchLoudnessDensityMainAvg,
CBarkSpectrum& originalloudnessDensity, CBarkSpectrum& distortedLoudnessDensity,
CIntArray& aActiveFreqresponse, XFLOAT powFactl, XFLOAT powFact2, XFLOAT powFact3, XFLOAT
Fact)
void FreqResponseCompensLoudnessDomainDistorted(const PolgaStatics *statics, CPOLQAData
*POLQAHandle, CBarkSpectrum& originalPitchLoudnessDensityMainAvg, CBarkSpectrum&
distortedPitchLoudnessDensityMainAvg,
CBarkSpectrum& originalloudnessDensity, CBarkSpectrum& distortedLoudnessDensity,
CIntArray& aActiveFreqgresponse, XFLOAT powFactl, XFLOAT powFact2, XFLOAT powFact3, XFLOAT
Fact)
void FreqResponseCompensPowerDomain(const PolgaStatics *statics, CPOLQAData *POLQAHandle,
CBarkSpectrum& originalPitchPowerDensityMainAvg, CBarkSpectrum&
distortedPitchPowerDensityMainAvg, CBarkSpectrum& originalPitchPowerDensity, CBarkSpectrum&
distortedPitchPowerDensity,
CIntArray& aActiveFregresponseIntell, XFLOAT powFactl, XFLOAT powFact2, XFLOAT powFact3,
XFLOAT Fact, int original)
void LoudnessScalingTowards2@Sone(const PolgaStatics *statics, CPOLQAData *POLQAHandle,
CDoubleArray& aDistortedLoudness, CBarkSpectrum& originalloudnessDensity, CBarkSpectrum&
distortedLoudnessDensity, XFLOAT* alLoudnessScalingDistorted,
XFLOAT* aDistortedLoudnessMean, int numberOfSpeechFrames, int bandIdxLow, int bandIdxHigh,
XFLOAT bandHighParam, XFLOAT bandLowParam, XFLOAT lpOverBandRangeParam, XFLOAT mulParaml,
XFLOAT constl, XFLOAT const2, XFLOAT const3, XFLOAT mulParam2)

}
class MatFreeDeleter
{
public:
void operator()(void* p)
{
matFree(p)
}
}
{

void SlidingWinMean(CPOLQAData *PolgaHandle, XFLOAT const *in, int oddWinlen, XFLOAT *out, int
len)
void SlidingWinPowNorm(CPOLQAData *POLQAHandle,
XFLOAT const *In, XFLOAT *Out,
int len,
XFLOAT thresh,
int WINLEN,
XFLOAT meanOutLevel,
bool doAvoidShortBursts,
int const hystlLenInSamples)
void WarpSpectrum(XFLOAT const *OrigSpec, XFLOAT *WarpedSpec, XFLOAT WarpingFac, int NumBands)

void CreateArrayFromCSignal(double*** pppArray, CSignal* pSignal)

{
double** ppArray
*pppArray = (double**)matMalloc(pSignal->aNumberOfWindows * sizeof(double*))
ppArray = *pppArray

for (int f = @ f < pSignal->aNumberOfWindows f++)
{
ppArray[f] = (double*)matMalloc(pSignal->aNumberOfBands * sizeof(double))
for (int b = @ b < pSignal->aNumberOfBands b++)
ppArray[f][b] = pSignal->m_pData[f][b]
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}

XFLOAT CPairParameters::ComputePitchRatio_median()

{
XFLOAT PitchRatio = 1.0

std: :vector<XFLOAT>PitchRatioVector
XFLOAT ratio
for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++){
if (mpPitchVec[frameIndex] > © && mpPitchVecDeg[frameIndex] > 0){
ratio = mpPitchVecDeg[frameIndex] / mpPitchVec[frameIndex]
PitchRatioVector.push_back(ratio)

}

if (PitchRatioVector.size() < 50)
return 1.0

std::nth_element(PitchRatioVector.begin(), PitchRatioVector.begin() +
PitchRatioVector.size() / 2, PitchRatioVector.end())
XFLOAT medianPitchRatio = PitchRatioVector[PitchRatioVector.size() / 2]

XFLOAT const MIN_PITCH_RATIO_SHIFT = 0.02
if ((medianPitchRatio < (1.0 + MIN_PITCH_RATIO_SHIFT)) && (medianPitchRatio >(1.0 -
MIN_PITCH_RATIO_SHIFT)))
return 1.0

return medianPitchRatio

}

bool CPairParameters::ComputeGainCorrectionFactorPerFrame(CDoubleArray&
compensationFactorGaindBov, const CDoubleArray& distortedEnvelopeBP, const CDoubleArray&
originalEnvelopeBP, const bool* pActiveFrameFlags, const PolgaStatics *statics)

{

bool enoughActiveFramesForEstimate = false

std: :vector<XFLOAT>envelopeDifferenceDegVsRefVector
XFLOAT const minRefEnvelopeActiveSpeech = -75.0
for (int i = statics->startFrameIdx 1 <= statics->stopFrameIdx i++)
{
if ((pActiveFrameFlags[i]) && (originalEnvelopeBP.m_pData[i] >
minRefEnvelopeActiveSpeech))
{
envelopeDifferenceDegVsRefVector.push_back(distortedEnvelopeBP.m_pData[i] -
originalEnvelopeBP.m_pData[i])
}
}

if (envelopeDifferenceDegVsRefVector.size() > 20)
{

enoughActiveFramesForEstimate = true

XFLOAT medianEnvelopeDifferenceDegVsRefVector = 0.0

std: :vector<XFLOAT>sortedEnvelopeDegVsRefVector = envelopeDifferenceDegVsRefVector

std: :nth_element(sortedEnvelopeDegVsRefVector.begin(),
sortedEnvelopeDegVsRefVector.begin() + sortedEnvelopeDegVsRefVector.size() / 2,
sortedEnvelopeDegVsRefVector.end())

medianEnvelopeDifferenceDegVsRefVector =
sortedEnvelopeDegVsRefVector[sortedEnvelopeDegVsRefVector.size() / 2]

std: :vector<XFLOAT>envelopeSlowVariationDegVsRefVector
XFLOAT maxVariation = 15.0

int WinLenGainVar = 5

XFLOAT gainVarFrame, sumWinGainVariation

int WinLenGainVarRange = int(WinLenGainVar / 2.0)
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int frameidx
XFLOAT curGainVar, prevGainVar, nextGainVar
for (int i = statics->startFrameIdx i <= statics->stopFrameIdx i++)
{
if ((pActiveFrameFlags[i]) && (originalEnvelopeBP.m_pData[i] >
minRefEnvelopeActiveSpeech))
{
sumWinGainVariation = 0.0
for (int j = @ j < WinLenGainVar j++)
{
frameidx = ((((((i + j - WinLenGainVarRange) < (statics->stopFrameIdx)) ? (i
+ j - WinLenGainVarRange) : (statics->stopFrameldx))) >
(statics->startFrameIdx)) ? ((((i + j - WinLenGainVarRange) <
(statics->stopFrameldx)) ? (i + j - WinLenGainVarRange) :
(statics->stopFrameldx))) : (statics->startFramelIdx))
if (!pActiveFrameFlags[frameidx] || (originalEnvelopeBP.m_pData[frameidx] <=
minRefEnvelopeActiveSpeech)) frameidx = i

gainVarFrame = distortedEnvelopeBP.m_pData[frameidx] -
originalEnvelopeBP.m_pData[frameidx] -
medianEnvelopeDifferenceDegVsRefVector
if (gainvarFrame < (-1.0)*maxVariation) sumWinGainVariation -= maxVariation
else if (gainVarFrame > maxVariation) sumWinGainVariation += maxVariation
else sumWinGainVariation += gainVarFrame
}
sumWinGainVariation = sumWinGainVariation / XFLOAT(WinLenGainVar)
compensationFactorGaindBov.m_pData[i] = sumWinGainVariation

}

return enoughActiveFramesForEstimate

}

void CreateAlignTimeSeries(CPOLQAData *POLQAHandle, const CTimeSeries &InputTimeSeries, const
CIntArray &aStartSampleUtterance, const CIntArray &aStopSampleUtterance, const CIntArray
&aDelayUtterance, const int frameLength, CTimeSeries &AlignedTimeSeries)

{

int BlendLen = frameLength / 32

XFLOAT SinTab[(2048/32)]

XFLOAT CosTab[(2048/32)]

XFLOAT Step = 3.1415926535898 / (2 * (BlendLen - 1))
const XFLOAT OverlapCoeff = (1.0 - 0.75)

for (int i = @ i < BlendLen i++)

{

SinTab[i] = sin(i*Step)
CosTab[i] = cos(i*Step)
SinTab[i] = SinTab[i] * SinTab[i]
CosTab[i] CosTab[i] * CosTab[i]

}

int LastStartFrameInputSample = 0@
int LastStartFrameAlignedSample = ©
int LastDelay = ©
bool FirstFrame = true
int AlignedSequencelLength = AlignedTimeSeries.GetLength()
int LastInputFrame = InputTimeSeries.GetLength() - OverlapCoeff*framelLength
const int stopFrameIdx = POLQAHandle->statics->stopFrameIdx
for (int frameIndex = POLQAHandle->statics->startFrameldx frameIndex <= stopFrameIdx
frameIndex++)
{
int Utt = GetUtteranceForFrame(aStartSampleUtterance, aStopSampleUtterance,
aDelayUtterance, framelIndex, frameLength)
int Delay = aDelayUtterance.m_pData[Utt]
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int StartFrameInputSample = frameIndex * (int)(OverlapCoeff*frameLength) + Delay
int StartFrameAlignedSample = frameIndex * (int)(OverlapCoeff*frameLength)

if (StartFrameAlignedSample >= @ && StartFrameAlignedSample < AlignedSequenceLength -

OverlapCoeff*frameLength)

if (StartFrameInputSample >= 0 && StartFrameInputSample < LastInputFrame)

{
matbCopy(InputTimeSeries.m_pData + StartFrameInputSample,

AlignedTimeSeries.m_pData + StartFrameAlignedSample, (int)framelLength / 2 )

if (!FirstFrame && LastDelay != Delay)
{
int AlignedStart = StartFrameAlignedSample - BlendLen / 2
int SrcStart = StartFrameInputSample - BlendLen / 2
int LastStart = LastStartFrameInputSample + OverlapCoeff*frameLength -

BlendLen / 2

int MaxBlend = BlendLen + (((©) < ((AlignedSequencelLength - SrcStart -

BlendLen))) ? (@) : ((AlignedSequencelLength - SrcStart - BlendLen)))

for (int i = @ i < MaxBlend i++)
if (SrcStart + i >= 0)
*(AlignedTimeSeries.m_pData + AlignedStart + i) = CosTab[i] *

*(InputTimeSeries.m_pData + LastStart + i) + SinTab[i] *
*(InputTimeSeries.m_pData + SrcStart + i)

else
*(AlignedTimeSeries.m_pData + AlignedStart + i) = CosTab[i] *

*(InputTimeSeries.m_pData + LastStart + i) + SinTab[i] * ©

}

LastStartFrameInputSample = StartFrameInputSample
LastStartFrameAlignedSample = StartFrameAlignedSample
LastDelay = Delay
FirstFrame = false
}
else
for (int i = StartFrameAlignedSample i < StartFrameAlignedSample +

OverlapCoeff*frameLength i++)

}

AlignedTimeSeries.m_pData[i] = 0.0
}

void CPairParameters::ShiftPitch(CHzSpectrum const *spectrumRef, CHzSpectrum const *spectrumDeg,
CHzSpectrum *spectrumDegCorrected, bool const *pActiveFrameFlags,

{

? (1) :

int* bestShiftPerFrame, XFLOAT *bestWarpingFacPerFrame)

const XFLOAT freqRes = statics->aFrequencyResolutionHz
XFLOAT const FRAMES_PER_SEC = statics->sampleRate / (statics->frameLength *(1 - 0.75))

int const SHIFT_PITCH_SMOOTHING_LEN =
(int) ((XFLOAT)100.0 / freqRes + ©.5) | ox1
int  const SHIFT_PITCH MAX_PITCH BIN = (int)(1500.0 / freqRes + 0.5)
int  const SHIFT_PITCH_MAX_SPEC_BIN = (int)(3000.0 / fregRes + 0.5)
XFLOAT const SHIFT_PITCH_MIN_CORR = 0.8
int  const SHIFT_PITCH_FRAME_SEARCH_LEN = (((1) > ((int)((XFLOAT)@.016 * FRAMES_PER_SEC)))
((int) ((XFLOAT)®.016 * FRAMES_PER_SEC)))
XFLOAT const SHIFT_PITCH_MAX_PITCH_RATIO = (XFLOAT)1.1
XFLOAT const SHIFT_PITCH_CORREL_SPL_THR =
20.0 / 10.0

XFLOAT const SHIFT_PITCH_CORREL_DAMPING =
0.08

XFLOAT const SHIFT_PITCH_MAX_LOGFAC_CHANGE =
fabs(1og10((XFLOAT)@.96)) * (XFLOAT)62.5 / (XFLOAT)FRAMES_PER_SEC

const int NumBands = statics->aNumberOfHzBands
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SmartBufferPolga SB1(this->POLQAHandle, NumBands)
SmartBufferPolga SB2(this->POLQAHandle, NumBands)
SmartBufferPolga SB3(this->POLQAHandle, NumBands)
SmartBufferPolga SB4(this->POLQAHandle, NumBands)

XFLOAT *SmoothedRefSpec = SB1l.Buffer
XFLOAT *SmoothedDegSpec = SB2.Buffer
XFLOAT *OrigSmoothedDegSpec = SB3.Buffer
XFLOAT *WarpedDegSpec = SB4.Buffer

XFLOAT MaxReflLev, MaxDeglLev

XFLOAT MaxXCorr, CorrBefore, CorrAfter, BestCorr = -1.0, RefAutoCorr, DegAutoCorr

XFLOAT RefPitch, DegPitch, MinPitchRatio, MaxPitchRatio, BestWarpingFac = 1.0

int RefStartBin, RefStopBin, DegStartBin, DegStopBin, StartBin, StopBin, BinlLen,
WarpedStartBin, WarpedStopBin, WarpedBinLen, MaxShiftLen

for (int i = statics->startFrameIdx i <= statics->stopFrameIdx i++)
{

bestShiftPerFrame[i] = ©

bestWarpingFacPerFrame[i] = 1.0

MaxRefLev = logl@(matMax(spectrumRef->m_pData[i] + 1, NumBands - 1) + le-10)

MaxDeglLev = logl@(matMax(spectrumDeg->m_pData[i] + 1, NumBands - 1) + le-10)

if (!pActiveFrameFlags[i] || MaxReflLev < SHIFT_PITCH_CORREL_SPL_THR || MaxDeglLev <
SHIFT_PITCH_CORREL_SPL_THR)

{
¥

SlidingWinMean(this->POLQAHandle, spectrumRef->m_pData[i] + 1,
SHIFT_PITCH_SMOOTHING_LEN, WarpedDegSpec + 1, NumBands - 1)
matbThreshl(WarpedDegSpec + 1, NumBands - 1, (XFLOAT)@.0, MAT_LT)
matbLog2 (WarpedDegSpec + 1, SmoothedRefSpec + 1, NumBands - 1)
SlidingWinMean(this->POLQAHandle, spectrumDeg->m_pData[i] + 1,
SHIFT_PITCH_SMOOTHING_LEN, WarpedDegSpec + 1, NumBands - 1)
matbThreshl(WarpedDegSpec + 1, NumBands - 1, (XFLOAT)@.0, MAT_LT)
matbLog2 (WarpedDegSpec + 1, SmoothedDegSpec + 1, NumBands - 1)

continue

CorrBefore = CorrAfter = 0.0

matbAdd1(-SHIFT_PITCH_CORREL_SPL_THR, SmoothedRefSpec + 1, NumBands - 1)
matbAdd1(-SHIFT_PITCH_CORREL_SPL_THR, SmoothedDegSpec + 1, NumBands - 1)
matbThreshl(SmoothedRefSpec + 1, NumBands - 1, 0.0, MAT_LT)
matbThreshl(SmoothedDegSpec + 1, NumBands - 1, 0.0, MAT_LT)

for (RefStartBin
RefStartBin++)
for (DegStartBin
DegStartBin++)
for (RefStopBin = NumBands - 1 RefStopBin >= 0 && SmoothedRefSpec[RefStopBin] == 0.0
RefStopBin--)
for (DegStopBin
DegStopBin--)
StartBin = (((RefStartBin) > (DegStartBin)) ? (RefStartBin) : (DegStartBin))
StopBin = (((RefStopBin) < ((((DegStopBin) < (SHIFT_PITCH_MAX_SPEC_BIN)) ? (DegStopBin)
: (SHIFT_PITCH_MAX_SPEC_BIN)))) ? (RefStopBin) : ((((DegStopBin) <
(SHIFT_PITCH_MAX_SPEC_BIN)) ? (DegStopBin) : (SHIFT_PITCH_MAX_SPEC_BIN))))
BinLen = StopBin - StartBin + 1
if (BinLen < (int)(1000.0 / freqRes + 0.5))

1 RefStartBin < NumBands - 1 && SmoothedRefSpec[RefStartBin] == 0.0

1 DegStartBin < NumBands - 1 && SmoothedDegSpec[DegStartBin] == 0.0

NumBands - 1 DegStopBin >= @ && SmoothedDegSpec[DegStopBin] == 0.0

{
continue
}
SlidingWinPowNorm(POLQAHandle, SmoothedRefSpec + 1, WarpedDegSpec + 1, NumBands - 1,
0.0,
2 * SHIFT_PITCH_SMOOTHING_LEN + 1, 10.0*SHIFT_PITCH_CORREL_SPL_THR, false, 2)
matbCopy (WarpedDegSpec + 1, SmoothedRefSpec + 1, NumBands - 1)
SlidingWinPowNorm(POLQAHandle, SmoothedDegSpec + 1, WarpedDegSpec + 1, NumBands - 1,
0.0,
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2 * SHIFT_PITCH_SMOOTHING_LEN + 1, 10.0*SHIFT_PITCH_CORREL_SPL_THR, false, 2)
matbCopy (WarpedDegSpec + 1, SmoothedDegSpec + 1, NumBands - 1)

matbCopy (SmoothedDegSpec + 1, OrigSmoothedDegSpec + 1, NumBands - 1)

MaxShiftLen = ((((int)ceil((SHIFT_PITCH MAX_PITCH RATIO - 1.8)*BinLen)) < (NumBands / 2
- 1)) ? ((int)ceil((SHIFT_PITCH_MAX_PITCH RATIO - 1.0)*BinLen)) : (NumBands / 2 - 1))

RefAutoCorr = matbNormL2(SmoothedRefSpec + StartBin, BinLen)

DegAutoCorr = matbNormL2(SmoothedDegSpec + StartBin, BinLen)

matCrossCorr(POLQAHandle->mh, SmoothedRefSpec + StartBin, BinLen, SmoothedDegSpec +
StartBin, BinLen,

WarpedDegSpec, 2 * MaxShiftLen + 1, -MaxShiftLen)
MaxXCorr = matMax(WarpedDegSpec, 2 * MaxShiftLen + 1)
MaxXCorr /= RefAutoCorr*DegAutoCorr

if (MaxXCorr < SHIFT_PITCH_MIN_CORR)
{

}

MinPitchRatio = MaxPitchRatio = 1.0f
for (int j = -SHIFT_PITCH_FRAME_SEARCH_LEN j <= SHIFT_PITCH_FRAME_SEARCH_LEN j++)

continue

{
if (i + j < statics->startFrameldx ||
i + j > statics->stopFrameIdx ||
(RefPitch = CPairParameters::mpPitchVecDeg[i + j]) <= 0.0 ||
(DegPitch = CPairParameters::mpPitchVec[i + j]) <= 0.0)
continue
if (RefPitch / DegPitch >= 2.0)
RefPitch /= 2.0
if (DegPitch / RefPitch >= 2.0)
DegPitch /= 2.0
if (RefPitch > @ && DegPitch > @)
{
MinPitchRatio = (((DegPitch / RefPitch) < (MinPitchRatio)) ? (DegPitch /
RefPitch) : (MinPitchRatio))
MaxPitchRatio = (((DegPitch / RefPitch) > (MaxPitchRatio)) ? (DegPitch /
RefPitch) : (MaxPitchRatio))
}
}

if (AlmostEqualUlpsFinal((float)MinPitchRatio, 1.0f, 4) &&
AlmostEqualUlpsFinal((float)MaxPitchRatio, 1.0f, 4))

continue

}

MinPitchRatio = ((int)(((10@ * (((1 / SHIFT_PITCH_MAX_PITCH_RATIO) > (MinPitchRatio -
©.01)) ? (1 / SHIFT_PITCH MAX_PITCH_RATIO) : (MinPitchRatio - ©.01))) > @) ? (108 * (((1
/ SHIFT_PITCH_MAX_PITCH_RATIO) > (MinPitchRatio - ©.01)) ? (1 /
SHIFT_PITCH_MAX_PITCH_RATIO) : (MinPitchRatio - ©.01)))+0.5f : (100 * (((1 /
SHIFT_PITCH_MAX_PITCH_RATIO) > (MinPitchRatio - ©.01)) ? (1 /
SHIFT_PITCH_MAX_PITCH_RATIO) : (MinPitchRatio - ©.01)))-0.5f)) / 100.0

MaxPitchRatio = ((int)(((10@ * (((SHIFT_PITCH MAX_PITCH_RATIO) < (MaxPitchRatio + ©.01))
? (SHIFT_PITCH_MAX_PITCH_RATIO) : (MaxPitchRatio + ©.01))) > @) ? (100 *

(((SHIFT_PITCH_MAX_PITCH_RATIO) < (MaxPitchRatio + ©.01)) ?
(SHIFT_PITCH_MAX_PITCH_RATIO) : (MaxPitchRatio + ©.61)))+0.5f : (100 *
(((SHIFT_PITCH_MAX_PITCH_RATIO) < (MaxPitchRatio + ©.01)) ?
(SHIFT_PITCH_MAX_PITCH_RATIO) : (MaxPitchRatio + 6.61)))-0.5f)) / 160.0

BestCorr = -1.0
BestWarpingFac = 1.0
for (XFLOAT pitchRatio = MinPitchRatio pitchRatio <= MaxPitchRatio pitchRatio += 0.01)

{
WarpSpectrum(spectrumbDeg->m_pData[i], WarpedDegSpec, pitchRatio, NumBands)

SlidingWinMean(this->POLQAHandle, WarpedDegSpec + 1, SHIFT_PITCH_SMOOTHING_LEN,
SmoothedDegSpec + 1, NumBands - 1)
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matbThreshl(SmoothedDegSpec + 1, NumBands - 1, (XFLOAT)0.0, MAT_LT)
matbLog2(SmoothedDegSpec + 1, WarpedDegSpec + 1, NumBands - 1)
matbAdd1(-SHIFT_PITCH_CORREL_SPL_THR, WarpedDegSpec + 1, NumBands - 1)
matbThreshl(WarpedDegSpec + 1, NumBands - 1, 0.0, MAT_LT)

SlidingWinPowNorm(POLQAHandle, WarpedDegSpec + 1, SmoothedDegSpec + 1, NumBands - 1,
0.0,

2 * SHIFT_PITCH_SMOOTHING_LEN + 1, 10.0*SHIFT_PITCH_CORREL_SPL_THR, false, 2)

WarpedStartBin = ((((int)ceil(StartBin*pitchRatio)) > (StartBin)) ?
((int)ceil(StartBin*pitchRatio)) : (StartBin))

WarpedStopBin = ((((int)(StopBin *pitchRatio)) < ((((StopBin) <
(SHIFT_PITCH_MAX_PITCH_BIN)) ? (StopBin) : (SHIFT_PITCH_MAX_PITCH_BIN)))) ?
((int)(StopBin *pitchRatio)) : ((((StopBin) < (SHIFT_PITCH_MAX_PITCH_BIN)) ?
(StopBin) : (SHIFT_PITCH_MAX_PITCH_BIN))))

WarpedBinLen = WarpedStopBin - WarpedStartBin + 1

CorrAfter = matPearsonCorrelation(SmoothedRefSpec + WarpedStartBin, SmoothedDegSpec
+ WarpedStartBin, WarpedBinLen)

if (CorrAfter > BestCorr)

{
BestCorr = CorrAfter
BestWarpingFac = pitchRatio

}
WarpSpectrum(spectrumbDeg->m_pData[i], WarpedDegSpec, BestWarpingFac, NumBands)

SlidingWinMean(this->POLQAHandle, WarpedDegSpec + 1, SHIFT_PITCH_SMOOTHING_LEN,
SmoothedDegSpec + 1, NumBands - 1)

matbThreshl(SmoothedDegSpec + 1, NumBands - 1, (XFLOAT)0.0, MAT_LT)

matbLog2(SmoothedDegSpec + 1, WarpedDegSpec + 1, NumBands - 1)

matbAdd1 (-SHIFT_PITCH_CORREL_SPL_THR, WarpedDegSpec + 1, NumBands - 1)

matbThreshl(WarpedDegSpec + 1, NumBands - 1, 0.0, MAT_LT)

SlidingWinPowNorm(POLQAHandle, WarpedDegSpec + 1, SmoothedDegSpec + 1, NumBands - 1,
0.0,

2 * SHIFT_PITCH_SMOOTHING_LEN + 1, 10.0*SHIFT_PITCH_CORREL_SPL_THR, false, 2)

WarpedStartBin = ((((int)ceil(StartBin*BestWarpingFac)) > (StartBin)) ?
((int)ceil(StartBin*BestWarpingFac)) : (StartBin))

WarpedStopBin = ((((int)(StopBin *BestWarpingFac)) < ((((StopBin) <
(SHIFT_PITCH_MAX_SPEC_BIN)) ? (StopBin) : (SHIFT_PITCH_MAX_SPEC_BIN)))) ? ((int)(StopBin
*BestWarpingFac)) : ((((StopBin) < (SHIFT_PITCH_MAX_SPEC_BIN)) ? (StopBin) :
(SHIFT_PITCH_MAX_SPEC_BIN))))

WarpedBinLen = WarpedStopBin - WarpedStartBin + 1

CorrBefore = matPearsonCorrelation(SmoothedRefSpec + WarpedStartBin, OrigSmoothedDegSpec
+ WarpedStartBin, WarpedBinLen)

CorrAfter = matPearsonCorrelation(SmoothedRefSpec + WarpedStartBin, SmoothedDegSpec +
WarpedStartBin, WarpedBinLen)

if (CorrAfter - (1.0 / CorrBefore - 1.8)*SHIFT_PITCH CORREL_DAMPING <= CorrBefore)
{

}

else

{

continue

bestShiftPerFrame[i] = (((1) > ((int)((int)(((fabs(l.0 -
BestWarpingFac)*CPairParameters: :mPitchFreqRef) > @) ? (fabs(1.0 -
BestWarpingFac)*CPairParameters: :mPitchFreqRef)+0.5f : (fabs(1.0 -
BestWarpingFac)*CPairParameters: :mPitchFreqRef)-0.5f)))) ? (1) :
((int) ((int)(((fabs(1.0 - BestWarpingFac)*CPairParameters::mPitchFreqRef) > 0) ?
(fabs(1.0 - BestWarpingFac)*CPairParameters::mPitchFreqRef)+0.5f : (fabs(1.0 -
BestWarpingFac)*CPairParameters: :mPitchFreqRef)-0.5f))))

bestWarpingFacPerFrame[i] = BestWarpingFac

}
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}

XFLOAT PrevWarpingFaclLogle = (XFLOAT)@.0, WarpingFaclLogl®
for (int i = statics->startFrameIdx i <= statics->stopFrameIdx i++)

{
WarpingFacLogl® = logl@((XFLOAT)bestWarpingFacPerFrame[i])

if (WarpingFaclLogl® > PrevWarpingFaclogl®)

WarpingFacLogl® = (((WarpingFacLogl®) < (PrevWarpingFaclLogle +
SHIFT_PITCH_MAX_LOGFAC_CHANGE)) ? (WarpingFacLogl®) : (PrevWarpingFaclLogl®e +
SHIFT_PITCH_MAX_LOGFAC_CHANGE))

else

WarpingFacLogl® = (((WarpingFacLogl®) > (PrevWarpingFaclLoglo -
SHIFT_PITCH MAX_LOGFAC_CHANGE)) ? (WarpingFaclLogl@) : (PrevWarpingFaclLogl® -
SHIFT_PITCH_MAX_LOGFAC_CHANGE))

WarpSpectrum(spectrumbDeg->m_pData[i], spectrumDegCorrected->m_pData[i],
(XFLOAT)pow( (XFLOAT)10.0, WarpingFacLogl®), NumBands)

PreviarpingFaclLogl® = WarpingFaclLogl®

}

void PerFrameDistortionCompensation(XFLOAT const *OrigSpec, XFLOAT const *DegSpec, XFLOAT*
CorrectedSpec, CPOLQAData *POLQAHandle,int FrameInd)
{

int numOfBands = POLQAHandle->statics->aNumberOfHzBands

std: :unique_ptr<XFLOAT[], MatFreeDeleter> OriginalSmoothed( (XFLOAT*)matMalloc(numOfBands *
sizeof (XFLOAT)))

matbCopy (OrigSpec,OriginalSmoothed.get(),numOfBands)

std::unique_ptr<XFLOAT[], MatFreeDeleter> DegSmoothed((XFLOAT*)matMalloc (numOfBands *
sizeof (XFLOAT)))

matbCopy (DegSpec,DegSmoothed.get(),numOfBands)

XFLOAT meanEnergy = 0.0

float alpha = 0.9

float maxDeg = ©

for (int i=0@ i<numOfBands i++)
{
meanEnergy = meanEnergy*alpha+OriginalSmoothed[i]*(1-alpha)
OriginalSmoothed[i]=meanEnergy
}
meanEnergy = 0.0
for (int i=0@ i<numOfBands i++)

{
meanEnergy = meanEnergy*alpha+DegSmoothed[i]*(1-alpha)
DegSmoothed[i]=meanEnergy
maxDeg = ((DegSmoothed[i]>maxDeg)?DegSmoothed[i]:maxDeg)
}

float delta = 100

int compensationUpperBoundaryHz=numOfBands
int Akku = @

float prevPoint = @, currPoint = 0

for (int i=numOfBands-1 i>0 i--)

{
if ((DegSmoothed[i]>0.05*maxDeg) &&
((OriginalSmoothed[i]-DegSmoothed[i])/(OriginalSmoothed[i]+0.0)<0.9) ||
(DegSmoothed[i]>5.0e4))
Akku++
else Akku = @
if (Akku>5)
{
compensationUpperBoundaryHz = (int) (i+Akku-6)
i=20
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}

if ( compensationUpperBoundaryHz>numOfBands)

compensationUpperBoundaryHz =numOfBands

if (compensationUpperBoundaryHz<o)

compensationUpperBoundaryHz = 0

float ratio = 0@
for (int j = @ j<numOfBands j++)

{

ratio = (OrigSpec[j]+delta)/(DegSpec[j]+delta)
if (ratio»1.2)
ratio = 1.2
if (ratio<o.8)
ratio = 0.8
CorrectedSpec[j] = ratio*DegSpec[]j]

void WarpSpectrum(XFLOAT const *OrigSpec, XFLOAT *WarpedSpec, XFLOAT WarpingFac, int NumBands)

{

if (WarpingFac <= 0.0)

return
if (AlmostEqualUlpsFinal((float)WarpingFac, 1.0f, 4))
{

matbCopy (OrigSpec, WarpedSpec, NumBands)

return
}

WarpedSpec[@] = OrigSpec[Q]
XFLOAT exactIdx, lowerRatio, upperRatio

WarpingFac = 1.0 / WarpingFac

int i
for (1 =1 i < NumBands & (int)ceil(WarpingFac*i) < NumBands i++)
{
exactIdx (((WarpingFac*i) > (1.9)) ? (WarpingFac*i) : (1.90))
upperRatio = exactIdx - (int)(exactIdx)
lowerRatio = 1.0 - upperRatio

WarpedSpec[i] = lowerRatio*OrigSpec[(int)exactIdx] +

upperRatio*0OrigSpec[(int)ceil(exactIdx)]

}

if (i < NumBands && (int)(WarpingFac*i) < NumBands)

{
exactIdx = WarpingFac*i
lowerRatio = (int)ceil(exactIdx) - exactIdx
WarpedSpec[i] = lowerRatio*OrigSpec[(int)exactIdx]
}

for (i < NumBands i++)
WarpedSpec[i] = 1le-10

void SlidingWinMean(CPOLQAData *PolgaHandle, XFLOAT const *in, int oddWinlen, XFLOAT *out, int

len)
{

if (oddwWinlen > 1len)
oddWinlen = (len - 1) | exl

int i = 0, j, halfwinlen = oddWinlen / 2

if (in == NULL || out == NULL || oddWinlen <= 1)
return

SmartBufferPolga SB1(PolgaHandle, oddWinlen)
XFLOAT *temp = SB1.Buffer
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for (1 = @ 1i <= halfwinlen i++)
temp[i % (halfwinlen + 1)] = matMean(in, 2 * i + 1)

for (i < len - halfwinlen i++)

{
out[i - (halfwinlen + 1)] = temp[i % (halfwinlen + 1)]
temp[i % (halfwinlen + 1)] = matMean(in + i - halfwinlen, oddWinlen)
}
for (1< len i++)
{
out[i - (halfwinlen + 1)] = temp[i % (halfwinlen + 1)]
temp[i % (halfwinlen + 1)] = matMean(in + len - 2 * (len - i - 1) - 1, 2 * (len - i - 1)
+ 1)
}
for (j = @ Jj < halfwinlen + 1 i++, j++)
out[i - (halfwinlen + 1)] = temp[i % (halfwinlen + 1)]
return
}

void SlidingWinPowNorm(CPOLQAData *POLQAHandle,
XFLOAT const *fIn, XFLOAT *fOut,
int len,
XFLOAT thresh,
int WINLEN,
XFLOAT meanOutLevel,
bool doAvoidShortBursts,
int hystLenInSamples)

const double ROUNDFACTOR = 1e8

if ((WINLEN | ex1) != WINLEN)
WINLEN--

if (fIn == NULL || fOut == NULL || len < WINLEN+3 ||
fIn == fOut || WINLEN < 2)
throw std::string("Invalid input parameters. Note: In-place operation is not
supported.")

double dWinEnergy = 0.0
double dEnergThr = thresh * WINLEN
int hystCounter = 0

XFLOAT fTemp
fTemp = matbNormL2(fIn, WINLEN/2)

dWinEnergy = floor(ROUNDFACTOR*fTemp*fTemp)/ROUNDFACTOR

SmartBufferPolga SB(POLQAHandle, len)
XFLOAT *fInSquared = SB.Buffer

matbSqr2(fIn, fInSquared, len)

//Process first WINLEN/2 data points
for (int i = @ i < WINLEN/2+1 i++)

if (dWinEnergy > dEnergThr || (hystCounter > @ && dWinEnergy > ©.0))

{
fout[i] = (XFLOAT)(fIn[i] / sqrt(dWinEnergy / WINLEN))
hystCounter = dWinEnergy > dEnergThr ?
(((hystLenInSamples) < (hystCounter+l)) ? (hystLenInSamples) : (hystCounter+l))
(((@) > (hystCounter-1)) ? (@) : (hystCounter-1))
else
{
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fout[i] = (XFLOAT)®.0
hystCounter = 0

}

dWinEnergy += floor(ROUNDFACTOR * fIn[i+WINLEN/2]*fIn[i+WINLEN/2])/ROUNDFACTOR

}

//Main loop
for (int i = WINLEN/241 i < len - WINLEN/2 i++)

{
if (dWinEnergy > dEnergThr || (hystCounter > © && dWinEnergy > ©.0))
{
fout[i] = (XFLOAT)(fIn[i] / sqrt(dWinEnergy / WINLEN))
hystCounter = dWinEnergy > dEnergThr ?
(((hystLenInSamples) < (hystCounter+l)) ? (hystLenInSamples) : (hystCounter+l))
(((@) > (hystCounter-1)) ? (@) : (hystCounter-1))
}
else
{
fout[i] = (XFLOAT)®Q.0
hystCounter = 0
}
dWinEnergy = floor(matSum(&fInSquared[i - WINLEN/2], WINLEN) * ROUNDFACTOR)/ROUNDFACTOR
}

//Process last WINLEN/2 data points
for (int i = len - WINLEN/2 i < len i++)

{
if (dWinEnergy > dEnergThr || (hystCounter > © && dWinEnergy > 0.0))
{
fout[i] = (XFLOAT)(fIn[i] / sqrt(dWinEnergy / WINLEN))
hystCounter = dWinEnergy > dEnergThr ?
(((hystLenInSamples) < (hystCounter+l)) ? (hystLenInSamples) : (hystCounter+l))
(((@) > (hystCounter-1)) ? (@) : (hystCounter-1))
}
else
{
fout[i] = (XFLOAT)®Q.0
hystCounter = 0
}
dWinEnergy -= floor (ROUNDFACTOR * fIn[i-WINLEN/2-1]*fIn[i-WINLEN/2-1])/ROUNDFACTOR
}
if (doAvoidShortBursts)
{
int actStart = 0
for (int i =@ i < len i++)
{
while (fOut[i] == (XFLOAT)0.0 && i < len) i++
actStart = 1
while (fOut[i] != (XFLOAT)0.0 && i < len) i++
if (i - actStart < 2*WINLEN)
for (int j = actStart j < i j++)
fout[j] = (XFLOAT)0.0
}
}

//Rescale processed data to desired level

XFLOAT fScalefac

fScalefac = matbNormL2(fOut, len) / sqrt((XFLOAT)len)
if (fScalefac > (XFLOAT)9.0)
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fScalefac = pow((XFLOAT)10.0, (XFLOAT)meanOutLevel/(XFLOAT)20.0) / fScalefac
matbMpyl(fScalefac, fOut, len)

}

//Local loudness scaling distorted, predominantly for modelling the local impact of additive
noise and pulses during silent intervals
void LoudnessScalingDistortedAdditiveNoisel(const PolgaStatics *statics, CPOLQAData
*POLQAHandle, CBarkSpectrum& originallLoudnessDensity, CBarkSpectrum& distortedLoudnessDensity,
bool *UseThisFrame,
XFLOAT* originalloudnessHulp, XFLOAT* distortedLoudnessHulp, XFLOAT* loudnessScalelow,
XFLOAT* oldLoudnessScalelLow, XFLOAT* oldOldLoudnessScalelLow, int bandIdxLow, int
bandIdxHigh,
XFLOAT Blow, XFLOAT Bhigh, XFLOAT LpOverBandRange, XFLOAT ScaleDelta, XFLOAT 01d0ld, XFLOAT
0ld, XFLOAT noiseContrastMaxl, XFLOAT powl, XFLOAT pow2, XFLOAT pow3, XFLOAT pow4)
{
bandIdxLow = originalloudnessDensity.GetBandLowIdx(Blow)
bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(Bhigh)
XFLOAT hulp
for (int frameIndex = (statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)
frameIndex++)
{
if (UseThisFrame[frameIndex])
{
*distortedLoudnessHulp =
distortedLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex,
LpOverBandRange, bandIdxLow, bandIdxHigh)
*originalLoudnessHulp = originalloudnessDensity.IntegrallpOverBandRange(POLQAHandle,
frameIndex, LpOverBandRange, bandIdxLow, bandIdxHigh)
hulp = *originalloudnessHulp
if (hulp > 0.9) hulp = 0.9
*loudnessScaleLow = (*originallLoudnessHulp + ScaleDelta - hulp) /
(*distortedLoudnessHulp + ScaleDelta - hulp)
*loudnessScaleLow = 01d0ld*(*oldOldLoudnessScaleLow) + 0ld*(*oldLoudnessScalelLow) +
(1.0-01d-01d01d)*(*1loudnessScalelow)
if (*loudnessScaleLow > 1.0) *loudnessScaleLow = 1.0
if ((*oldOldLoudnessScalelLow < *oldLoudnessScaleLow) &% (*oldLoudnessScalelLow <
*loudnessScalelow))
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
pow(*loudnessScalelLow, pow2), 0.9, 99.0)
else
{
if ((*oldOldLoudnessScalelLow > *oldLoudnessScalelLow) &&
(*oldLoudnessScaleLow > *loudnessScalelow))
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
pow(*loudnessScalelLow, pow3), 0.0, 99.0)
else distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
pow(*loudnessScalelLow, powd), 0.0, 99.0)

*0ldOldLoudnessScaleLow = *oldLoudnessScalelow
*oldLoudnessScaleLow = *1loudnessScalelow

}
else {
originallLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
}

}
}
void LoudnessScalingDistortedAdditiveNoise2(const PolgaStatics *statics, CPOLQAData
*POLQAHandle, CBarkSpectrum& originallLoudnessDensity, CBarkSpectrum& distortedLoudnessDensity,
bool *UseThisFrame,
XFLOAT* originalloudnessHulp, XFLOAT* distortedLoudnessHulp, XFLOAT* loudnessScalelow,
XFLOAT* oldLoudnessScalelLow, XFLOAT* oldOldLoudnessScalelLow, int bandIdxLow, int
bandIdxHigh,
XFLOAT Blow, XFLOAT Bhigh, XFLOAT LpOverBandRange, XFLOAT ScaleDelta, XFLOAT 01d0ld, XFLOAT
0ld, XFLOAT noiseContrastMaxl, XFLOAT powl)

{
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bandIdxLow = originalloudnessDensity.GetBandLowIdx(Blow)
bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(Bhigh)
XFLOAT hulp
for (int frameIndex = (statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)
frameIndex++)
{
if (UseThisFrame[frameIndex])
{
*distortedLoudnessHulp =
distortedLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex,
LpOverBandRange, bandIdxLow, bandIdxHigh)
*originalLoudnessHulp = originalloudnessDensity.IntegrallpOverBandRange(POLQAHandle,
frameIndex, LpOverBandRange, bandIdxLow, bandIdxHigh)
hulp = *originalloudnessHulp
if (hulp > 1.0) hulp = 1.0
*loudnessScaleLow = (*originallLoudnessHulp + ScaleDelta*noiseContrastMaxl) /
(*distortedLoudnessHulp + ScaleDelta*noiseContrastMax1)
*loudnessScaleLow = 01d0ld*(*oldOldLoudnessScaleLow) + 0ld*(*oldLoudnessScalelLow) +
(1.0-01d-01d01d)*(*1loudnessScalelow)
*oldOldLoudnessScaleLow = *oldLoudnessScalelow
*oldLoudnessScaleLow = *loudnessScalelLow
if (*loudnessScalelLow > 1.9) *loudnessScaleLow = 1.0
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
pow(*loudnessScalelLow, powl), 0.0, 99.0)

}
else {
originallLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
}

}
¥

//Local loudness scaling original, predominantly for modelling the impact of time clip effects
during active intervals
void LoudnessScalingOriginalClipEffectl(const PolgaStatics *statics, CPOLQAData *POLQAHandle,
CBarkSpectrum& originalloudnessDensity, CBarkSpectrum& distortedLoudnessDensity, bool
*UseThisFrame,
XFLOAT* originalloudnessHulp, XFLOAT* distortedLoudnessHulp, XFLOAT* loudnessScalelow,
XFLOAT* oldLoudnessScalelLow, XFLOAT* oldOldLoudnessScalelLow, int bandIdxLow, int
bandIdxHigh,
XFLOAT LpOverBandRange, XFLOAT scaleDelta, XFLOAT powl, XFLOAT pow2, XFLOAT pow3, XFLOAT
noiseIndConst)
{
for (int frameIndex = (statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)
frameIndex++)
{
if (UseThisFrame[frameIndex])
{
*distortedLoudnessHulp =
distortedLoudnessDensity.IntegrallpOverBandRange(POLQAHandle, frameIndex, 1.2,
bandIdxLow, bandIdxHigh)
*originallLoudnessHulp = originalloudnessDensity.IntegrallpOverBandRange(POLQAHandle,
frameIndex, LpOverBandRange, bandIdxLow, bandIdxHigh)
*loudnessScaleLow = (*distortedLoudnessHulp + 8.0) / (*originallLoudnessHulp +
scaleDelta)
*loudnessScaleLow = 0.11*noiseIndConst*(*oldLoudnessScaleLow) + (1.0 -
0.11*noiseIndConst)*(*1loudnessScalelow)
if (*loudnessScalelLow<0.02) *loudnessScalelLow = 0.02
if (*loudnessScalelLow>1.0) *loudnessScaleLow = 1.0
if ((*oldOldLoudnessScalelLow < *oldLoudnessScaleLow) &% (*oldLoudnessScalelLow <
*loudnessScalelow))
originalLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
pow(*loudnessScalelLow, powl), 0.0, 99.0)

else
if ((*oldOldLoudnessScaleLow > *oldLoudnessScaleLow) &% (*oldLoudnessScalelLow >

*loudnessScalelow))
originalLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
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pow(*loudnessScalelLow, pow2), 0.0, 99.0)
else originallLoudnessDensity.MultiplyWithOverBandRange(frameIndex,
pow(*loudnessScalelLow, pow3), 0.9, 99.0)

*0ldOldLoudnessScaleLow = *oldLoudnessScalelow
*oldLoudnessScaleLow = *loudnessScalelow

}
else
{
originalLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
}

}

void LoudnessScalingOriginalClipEffect2(const PolgaStatics *statics, CPOLQAData *POLQAHandle,
CBarkSpectrum& originalloudnessDensity, CBarkSpectrum& distortedLoudnessDensity, bool
*UseThisFrame,
XFLOAT* originallLoudnessHulp, XFLOAT* distortedLoudnessHulp, XFLOAT* loudnessScalelow,
XFLOAT* oldLoudnessScalelLow, XFLOAT* oldOldLoudnessScalelLow, int bandIdxLow, int
bandIdxHigh,
XFLOAT BLconst, XFLOAT BHconst, XFLOAT LpOverBandRange, XFLOAT scaleDelta, XFLOAT powl)
{
bandIdxLow = originalloudnessDensity.GetBandLowIdx(BLconst)
bandIdxHigh = originalloudnessDensity.GetBandHighIdx(BHconst)
for (int frameIndex = (statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)
frameIndex++)
{
if (UseThisFrame[frameIndex])
{
*distortedLoudnessHulp =
distortedLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex,
LpOverBandRange, bandIdxLow, bandIdxHigh)
*originalLoudnessHulp = originalloudnessDensity.IntegrallpOverBandRange(POLQAHandle,
frameIndex, LpOverBandRange, bandIdxLow, bandIdxHigh)
*loudnessScaleLow = (*distortedLoudnessHulp + scaleDelta) / (*originallLoudnessHulp +
scaleDelta)
*0ldOldLoudnessScaleLow = *oldLoudnessScalelow
*oldLoudnessScaleLow = *1loudnessScalelow
if (*loudnessScalelLow > 1.25) *loudnessScalelLow = 1.25
originalLoudnessDensity.MultiplyWithOverBandRange(frameIndex, pow(*loudnessScalelow,
powl), 0.0, 99.0)

}
else
{
originallLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 0.0, 99.0)
}

}

void LoudnessScalingOriginalTowardsDistortedl(const PolqaStatics *statics, CPOLQAData
*POLQAHandle, CDoubleArray& aOriginallLoudnessCompletelyScaled,
CDoubleArray& aDistortedLoudnessCompletelyScaled, CDoubleArray& aOriginalloudness,
CDoubleArray& aDistortedLoudness, CBarkSpectrum& originalloudnessDensity,
CBarkSpectrum& distortedLoudnessDensity, XFLOAT *alLoudnessScalingOriginal, int
numberOfSpeechFrames, XFLOAT* LpLoudnessMeanComplete, XFLOAT* LpBandRangeComplete,
XFLOAT* hulpl, XFLOAT* hulp2, int bandIdxLow, int bandIdxHigh, XFLOAT*
aOriginalLoudnessMean, XFLOAT* aDistortedLoudnessMean, XFLOAT constl, XFLOAT const2)
{
XFLOAT mulConstl, mulConst2
*aOriginallLoudnessMean = 0.0
*aDistortedLoudnessMean = 0.0
bandIdxLow = originallLoudnessDensity.GetBandLowIdx(0.0)
bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(99.0)
for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)

{
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aOriginalloudness.m_pData[frameIndex] =
originallLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, framelIndex,
*LpBandRangeComplete, bandIdxLow, bandIdxHigh)

aDistortedLoudness.m_pData[frameIndex] =
distortedLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex,
*LpBandRangeComplete, bandIdxLow, bandIdxHigh)

mulConstl = aOriginallLoudness.m_pData[frameIndex]

mulConst2 = aDistortedLoudness.m_pData[frameIndex]

*aOriginallLoudnessMean += pow(mulConstl, *LpLoudnessMeanComplete)

*aDistortedLoudnessMean += pow(mulConst2, *LpLoudnessMeanComplete)

}

void LoudnessScalingOriginalTowardsDistorted2(const PolqaStatics *statics, CPOLQAData *POLQAHandle,
CDoubleArray& aOriginalloudnessCompletelyScaled,
CDoubleArray& aDistortedLoudnessCompletelyScaled, CDoubleArray& aOriginalloudness,
CDoubleArray& aDistortedLoudness, CBarkSpectrum& originalloudnessDensity,
CBarkSpectrum& distortedLoudnessDensity, XFLOAT *alLoudnessScalingOriginal, int
numberOfSpeechFrames, XFLOAT* LpLoudnessMeanComplete, XFLOAT* LpBandRangeComplete,
XFLOAT* hulpl, XFLOAT* hulp2, int bandIdxLow, int bandIdxHigh, XFLOAT*
aOriginalLoudnessMean, XFLOAT* aDistortedLoudnessMean, XFLOAT constl, XFLOAT const2)
{
XFLOAT mulConstl, mulConst2
*aDistortedLoudnessMean = 0.0
bandIdxLow = originallLoudnessDensity.GetBandLowIdx(0.0)
bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(99.0)
for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)
{
aOriginalloudness.m_pData[frameIndex] =
originallLoudnessDensity.IntegrallLpOverBandRange (POLQAHandle, framelIndex,
*LpBandRangeComplete, bandIdxLow, bandIdxHigh)
aDistortedLoudness.m_pData[frameIndex] =
distortedLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex,
*LpBandRangeComplete, bandIdxLow, bandIdxHigh)
mulConstl = aOriginallLoudness.m_pData[frameIndex]
mulConst2 = aDistortedLoudness.m_pData[frameIndex]
*aOriginallLoudnessMean += pow(mulConstl, *LpLoudnessMeanComplete)
*aDistortedLoudnessMean += pow(mulConst2, *LpLoudnessMeanComplete)

*aOriginallLoudnessMean /= (numberOfSpeechFrames + 0.5)

*aDistortedLoudnessMean /= (numberOfSpeechFrames + ©.5)

*aloudnessScalingOriginal = (pow(*aDistortedLoudnessMean, (1.0 /
*LpLoudnessMeanComplete)) + constl) / (pow(*aOriginalloudnessMean, (1.0 /
*LpLoudnessMeanComplete)) + constl)

for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)

originallLoudnessDensity.MultiplyWith(frameIndex, const2)
}

void LoudnessScalingOriginalTowardsDistorted3(const PolqaStatics *statics, CPOLQAData *POLQAHandle,
CDoubleArray& aOriginalloudnessCompletelyScaled,

CDoubleArray& aDistortedLoudnessCompletelyScaled, CDoubleArray& aOriginalloudness,
CDoubleArray& aDistortedLoudness, CBarkSpectrum& originalloudnessDensity,

CBarkSpectrum& distortedLoudnessDensity, XFLOAT *alLoudnessScalingOriginal, int
numberOfSpeechFrames, XFLOAT* LpLoudnessMeanComplete, XFLOAT* LpBandRangeComplete,

XFLOAT* hulpl, XFLOAT* hulp2, int bandIdxLow, int bandIdxHigh, XFLOAT*
aOriginalLoudnessMean, XFLOAT* aDistortedLoudnessMean, XFLOAT constl, XFLOAT const2)

{

XFLOAT mulConstl, mulConst2

*aOriginallLoudnessMean = 0.0

*aDistortedLoudnessMean = 0.0

bandIdxLow = originallLoudnessDensity.GetBandLowIdx(0.0)

bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(99.0)

for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)

*hulpl = originallLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex,
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*LpBandRangeComplete, bandIdxLow, bandIdxHigh)
*hulp2 = distortedLoudnessDensity.IntegrallpOverBandRange(POLQAHandle, frameIndex,
*LpBandRangeComplete, bandIdxLow, bandIdxHigh)
mulConstl = *hulpl
mulConst2 = *hulp2
*aOriginallLoudnessMean += pow(mulConstl, *LpLoudnessMeanComplete)
*aDistortedLoudnessMean += pow(mulConst2, *LpLoudnessMeanComplete)

*aOriginallLoudnessMean /= (numberOfSpeechFrames + 0.5)

*aDistortedLoudnessMean /= (numberOfSpeechFrames + 0.5)

*aloudnessScalingOriginal = (pow(*aDistortedLoudnessMean, (1.0 /
*LpLoudnessMeanComplete)) + constl) / (pow(*aOriginalloudnessMean, (1.0 /
*LpLoudnessMeanComplete)) + constl)

for (int frameIndex = statics->startFrameIdx
frameIndex++)

frameIndex <= statics->stopFrameIdx

originalLoudnessDensity.MultiplyWith(frameIndex, const2)
for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)
{
aOriginalloudnessCompletelyScaled.m_pData[frameIndex] =
originallLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, framelIndex, 2.0,
bandIdxLow, bandIdxHigh)
aDistortedLoudnessCompletelyScaled.m_pData[frameIndex] =
distortedLoudnessDensity.IntegrallpOverBandRange(POLQAHandle, frameIndex, 2.0,
bandIdxLow, bandIdxHigh)
}
}

//START OF THE MAIN DisturbanceProcess ROUTINE

BOOL CPairParameters::DisturbanceProcess(POLQA_RESULT_DATA* pOverviewHolder)
{

XFLOAT MeasuredSampleRate = pOverviewHolder->m_MeasuredSamplerate

int
int

CBarkSpectrum  smearedOriginalPitchPowerDensity, smearedDistortedPitchPowerDensity

CBarkSpectrum originallLoudnessDensityNoInhibition, distortedLoudnessDensityNoInhibition

CBarkSpectrum originalPitchPowerDensityMainAvg, distortedPitchPowerDensityMainAvg

CBarkSpectrum originalPitchLoudnessDensityMainAvg, distortedPitchLoudnessDensityMainAvg

CBarkSpectrum  disturbanceDensityAsymAdd

CBarkSpectrum  mask

CHzSpectrum originalHzPowerSpectrum, distortedHzPowerSpectrum

CHzSpectrum originalHzPowerSpectrum_intact, distortedHzPowerSpectrum_intact

CBarkSpectrum originalPitchPowerDensity, distortedPitchPowerDensity

CBarkSpectrum originalPitchPowerDensity_intact, distortedPitchPowerDensity_intact

CBarkSpectrum originalloudnessDensity, distortedLoudnessDensity

CBarkSpectrum  hulplDistortedLoudnessDensity, hulp2DistortedLoudnessDensity

CBarkSpectrum  hulpilDistortedPitchLoudnessDensityMainAvg,
hulp2DistortedPitchLoudnessDensityMainAvg

CBarkSpectrum  disturbanceDensity

XFLOAT ratioAvgCorrection, ratioUpDownAvg = 1.0, globalScaleCorrection,

globalScaleCorrectionActiveAdded

numberCVCsoft, numberCVCactive
numberOfSpeechFrames, numberOfFrames, numberOfSilentFrames,

numberOfNotSilentFrames, numberOfActiveFrames = @, numberOfSuperSilentFrames,
numberOfRatioFrames

int numberOfaActiveFreqresponse, numberOfaSuperLoud, numberOfExtremeTimeclipFrames,
numberOfPowerRatioTimeClipFrames, numberSilentRatioOk

int numberActiveOk, numberActiveRatioOk, numberActiveRatioOkCorrection

int frameIndex, bandIdxLow, bandIdxHigh, hulpCount

int SNR1loudnessCountTotal, SNRloudnessCountExcellent, SNRloudnessCountGood,
SNR1loudnessCountFair

int SNR1oudnessCountPoor, SNRloudnessCountBad

int THRESHOLD_BAD_FRAMES
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XFLOAT powFac

XFLOAT oldScale = 1, o0ldOldScale = 1

XFLOAT scale, MaxScale, MinScale, MinMinScale, scaleOriginalFactor,
scaleCorrectionQuality, scaleCorrectionQualityPlus, scaleCorrectionQualityPlusAdded

XFLOAT scaleCorrectionQualityPlus0ld, scaleCorrectionQualityPlusAddedOld

XFLOAT scaleCorrectionIntell, scaleCorrectionMusic, scaleCorrectionIntellOld,
scaleCorrectionMusicOld

XFLOAT minimumOriginalFramePower, maxDisturbance

XFLOAT aPowerRatioaAvg, aPowerRatioaAvgProduct, aOriginalSilencePowerMean,
aDistortedSilencePowerMean

XFLOAT aOriginalCVCsoftPowerMean, aDistortedCVCsoftPowerMean,
aOriginalCVCactivePowerMean, aDistortedCVCactivePowerMean

XFLOAT aOriginalLoudnessMean, aDistortedLoudnessMean

XFLOAT LpBandRangelLocal, alLoudnessScalingOriginal, alLoudnessScalingDistorted

XFLOAT LpBandRangePartial, LpLoudnessMeanPartial, LpBandRangeComplete,
LpLoudnessMeanComplete, LpLoudness

XFLOAT fixedGlobalInternallLevel, fixedGlobalInternallLevelAdded

CNewStdString s

int count, count®, countl, i

XFLOAT hulp, hulp@, hulpl, hulp2, hulp3, hulp4, hulpRatio

XFLOAT hulpLowOld, hulpLow, hulpHighOld, hulpHigh

XFLOAT hulpLowOldNarrowband, hulpLowNarrowband, hulpHighOldNarrowband,
hulpHighNarrowband

XFLOAT maxDisturbanceOverFile

int maxDisturbanceFrame

XFLOAT loudnessScalelow

XFLOAT oldOldLoudnessScaleLow, oldLoudnessScalelow

XFLOAT originalloudnessHulp, distortedLoudnessHulp

float LTLCoeffArrayl[10], LTLCoeffArray2[10]

XFLOAT frameCorrelationTimeOriginal, frameCorrelationTimeDistorted,
frameCorrelationTimeDisturbance

XFLOAT frameCorrelationTimeOriginalOld, frameCorrelationTimeDistortedOld

XFLOAT frameCorrelationTimeCompensationOriginal,
frameCorrelationTimeCompensationDistorted, frameCorrelationTimeCompensationDifference

XFLOAT frameFlatnessTimeOriginal, frameFlatnessTimeDistorted, frameFlatnessDisturbance,
frameFlatnessDisturbanceAvg

XFLOAT frameFlatnessDistortedAvgCompensationSilent,
frameFlatnessDistortedAvgCompensationAddedSilent

XFLOAT frameFlatnessDisturbanceAvgCompensationSilent,
frameFlatnessDisturbanceAvgCompensationAddedSilent

XFLOAT frameFlatnessDisturbanceAvgCompensationActive,

frameFlatnessDisturbanceAvgCompensationAddedActive,
frameFlatnessDisturbanceAvgCompensationActiveFrq

XFLOAT frameFlatnessDisturbanceAdded

XFLOAT overallDisturbance, overallMovingAvgDisturbance, overallMovingAvgDisturbance0Old,
overallMovingAvgDisturbance01d0ld

XFLOAT overallAvgDisturbance, overallAvgAddedDisturbance

XFLOAT originallLoudnessTimbrePerFrame, originalloudnessTimbrePerFrameDifferenceOld,

originalLoudnessTimbrePerFrameDifference, originallLoudnessTimbrePerFrameDifferenceCompensation,
originallLoudnessTimbrePerFrameDifferenceCompensationAdd
XFLOAT distortedLoudnessTimbrePerFrame, distortedLoudnessTimbreHighPerFrame
XFLOAT distortedLoudnessTimbrePerFrameNarrowband,
distortedLoudnessTimbrePerFrameNarrowbandAvg, distortedLoudnessTimbrePerFramelLoudAvg,
differenceInLoudnessTimbrePerFrame

XFLOAT distortedlLoudnessTimbreHighPerFrameAvg,
distortedlLoudnessTimbreHighPerFrameAvgSilent

XFLOAT distortedLoudnessTimbrePerFrameDifference0Old,
distortedlLoudnessTimbrePerFrameDifference

XFLOAT avgPitchLoudFramesCompensation

XFLOAT PitchRatio = 1.0

XFLOAT globalScaleCorrectionIntelllLevelCorrectionForMaximumD,
globalScaleCorrectionIntellLevelCorrectionForMaximumA

XFLOAT delayReliabilityPerFrameWeight, delayReliabilityPerFrameWeightOld

XFLOAT number_of_sections_inserted
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XFLOAT number_of_sections_critical
XFLOAT number_of_sections_invalid
const XFLOAT OverlapCoeff = (1.0 - 0.75)

originalHzPowerSpectrum.Initialize("originalHzPowerSpectrum”, POLQAHandle)
distortedHzPowerSpectrum.Initialize("distortedHzPowerSpectrum”, POLQAHandle)

originalHzPowerSpectrum_intact.Initialize("originalHzPowerSpectrum_intact”, POLQAHandle)
distortedHzPowerSpectrum_intact.Initialize("distortedHzPowerSpectrum_intact", POLQAHandle)

originalPitchPowerDensity.Initialize("originalPitchPowerDensity", POLQAHandle)
distortedPitchPowerDensity.Initialize("distortedPitchPowerDensity", POLQAHandle)
originalPitchPowerDensity_intact.Initialize("originalPitchPowerDensity_intact", POLQAHandle)
distortedPitchPowerDensity_intact.Initialize("distortedPitchPowerDensity_intact", POLQAHandle)
smearedOriginalPitchPowerDensity.Initialize("smearedOriginalPitchPowerDensity", POLQAHandle)
smearedDistortedPitchPowerDensity.Initialize("smearedDistortedPitchPowerDensity", POLQAHandle)
originalLoudnessDensityNoInhibition.Initialize("originalloudnessDensityNoInhibition",
POLQAHandle)
distortedLoudnessDensityNoInhibition.Initialize("distortedLoudnessDensityNoInhibition",
POLQAHandle)

originalLoudnessDensity.Initialize("originalloudnessDensity", POLQAHandle)
distortedLoudnessDensity.Initialize("distortedLoudnessDensity", POLQAHandle)
originalPitchPowerDensityMainAvg.Initialize("originalPitchPowerDensityMainAvg", POLQAHandle)
distortedPitchPowerDensityMainAvg.Initialize("distortedPitchPowerDensityMainAvg", POLQAHandle)
originalPitchLoudnessDensityMainAvg.Initialize("originalPitchLoudnessDensityMainAvg",
POLQAHandle)
distortedPitchLoudnessDensityMainAvg.Initialize("distortedPitchLoudnessDensityMainAvg",
POLQAHandle)
disturbanceDensity.Initialize("disturbanceDensity", POLQAHandle)
disturbanceDensityAsymAdd.Initialize("disturbanceDensityAsymAdd", POLQAHandle)
mask.Initialize("mask", POLQAHandle)

hulplDistortedLoudnessDensity.Initialize("hulplDistortedLoudnessDensity", POLQAHandle)

hulp2DistortedLoudnessDensity.Initialize("hulp2DistortedLoudnessDensity", POLQAHandle)

hulpilDistortedPitchLoudnessDensityMainAvg.Initialize("hulplDistortedPitchLoudnessDensityMainAvg"
, POLQAHandle)

hulp2DistortedPitchLoudnessDensityMainAvg.Initialize("hulp2DistortedPitchLoudnessDensityMainAvg"
, POLQAHandle)

DisturbancePara Para(alListeningCondition, ©)

XFLOAT maxFregBarkLowlLimit = 18
XFLOAT maxFregBarkHighLimit = 22

XFLOAT delayThrMs = 3.0
XFLOAT delayThrMsMem = 3.0
XFLOAT hulpDelay, hulpDelayMem, hulpDelayMemOld, delayVariationCompensation,
delayVariationCompensationAdded
hulpbDelay = 9999.0
hulpDelayMem = 9999.0
hulpDelayMemOld = 9999.0
pOverviewHolder->m_ConstantDelayIndicator = ©
for (int i = (statics->startFrameldx + 2) 1 <= statics->stopFrameIdx i++)
{
hulpDelayMemOld = hulpDelayMem
hulpDelayMem = hulpDelay
hulpDelay = 1.0*abs(pOverviewHolder->m_DelayPerFrame[i] - pOverviewHolder->m_DelayPerFrame[i
- 2])
if (( (XFLOAT) (hulpDelay)*1000.0/ (XFLOAT) pOverviewHolder->m_SampleFrequencyHz) < 10.0)
pOverviewHolder->m_ConstantDelayIndicator += (float)( (XFLOAT) (hulpDelay)*1000.0/ (XFLOAT)
pOverviewHolder->m_SampleFrequencyHz)
}
numberOfSpeechFrames = statics->stopFrameldx - statics->startFrameIdx
pOverviewHolder->m_ConstantDelayIndicator /= ((float)numberOfSpeechFrames + 0.1F)
constantDelayIndicator = pOverviewHolder->m_ConstantDelayIndicator
delayVariationCompensation = 1.0 + constantDelayIndicator / 20.0
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delayVariationCompensationAdded = 1.0 + constantDelayIndicator / Para.delayVariationImpact

delayVariationCompensation = 1.0
delayVariationCompensationAdded = 1.0

bool* UseThisFrame = new bool[statics->stopFrameIdx + 1]
int numberOf_FFLAG_SHORT_DELAY_CHANGE = ©

long* FrameFlags = new long[statics->stopFrameIdx + 1]
{

int NumDelayChanges = ©

long LastDelay = aDelayUtterance.m_pData[@]

int numberOfUtterances = aDelayUtterance.GetSize()

for (frameIndex = © frameIndex <= statics->stopFrameIdx frameIndex++)
{
int utt = GetUtteranceForFrame(aStartSampleUtterance, aStopSampleUtterance,
aDelayUtterance, framelIndex, aOriginalTimeSeries.GetFramelLength())
UseThisFrame[frameIndex] = (utt >= 0)
FrameFlags[frameIndex] = ©
if (utt >= © & aDelayUtterance.m_pData[utt] != LastDelay)

{
NumDelayChanges++
FrameFlags[frameIndex] |= ©x0000001
if (abs(aDelayUtterance.m_pData[utt] - LastDelay) < 0.001*statics->sampleRate) {
FrameFlags[frameIndex] |= ©x0000002
numberOf_FFLAG_SHORT_DELAY_CHANGE++
}
}

if (utt >= @) LastDelay = aDelayUtterance.m_pData[utt]
}
pOverviewHolder->m_NumDelayChangesPerFrame = (XFLOAT)NumDelayChanges /
(XFLOAT)statics->stopFrameIdx
}
XFLOAT compensation_FFLAG_SHORT_DELAY_CHANGE = pow((1.0 + (numberOf_FFLAG_SHORT_DELAY_ CHANGE +
1.09) / (numberOfSpeechFrames + 1.0)), 0.1)

PitchRatio = ComputePitchRatio_median()

pOverviewHolder->m_PitchRatio = PitchRatio
pOverviewHolder->m_VoicedFramesRef = mNumVoicedFramesRef
pOverviewHolder->m_VoicedFramesDeg = mNumVoicedFramesDeg
pOverviewHolder->m_VoicedFrames = mNumVoicedFrames

originalHzPowerSpectrum.STFTPowerAndPhaseSpectrumOf (POLQAHandle, aOriginalTimeSeries,
aStartSampleUtterance, aStopSampleUtterance, aDelayUtterance, false, false)

globalScaleDistortedToFixedlevelHulp = globalScaleDistortedToFixedlevel

if (globalScaleDistortedToFixedlevelHulp > 9.0) globalScaleDistortedToFixedlevelHulp =
if (globalScaleDistortedToFixedlevelHulp < 1.0) globalScaleDistortedToFixedlevelHulp =
globalScaleDistortedToFixedlevelHulp = pow(globalScaleDistortedToFixedlevelHulp, ©.01)

=
(SR

distortedHzPowerSpectrum.STFTPowerAndPhaseSpectrumOf (POLQAHandle, aDistortedTimeSeries,
aStartSampleUtterance, aStopSampleUtterance, aDelayUtterance, true, true)

originalHzPowerSpectrum_intact.CopySpectraFrom(originalHzPowerSpectrum)
distortedHzPowerSpectrum_intact.CopySpectraFrom(distortedHzPowerSpectrum)

int minHzBand = int(300.0 / statics->aFrequencyResolutionHz)
int maxHzBand = int(3400.0 / statics->aFrequencyResolutionHz)
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XFLOAT totalPowerRefBP, totalPowerDegBP
const XFLOAT normFactorlébit = 32768.0 * 32768.0

matdbSet(-80.0, aOriginalEnvelopeBP.m_pData, statics->nrFrames)
matdbSet(-80.0, aDistortedEnvelopeBP.m_pData, statics->nrFrames)

matdbSet (1.0, aFactorRefVsDegPowerShortTerm.m_pData, statics->nrFrames)
for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx frameIndex++)

{
totalPowerRefBP = matSum(originalHzPowerSpectrum.m_pData[frameIndex] + minHzBand, maxHzBand
- minHzBand) / XFLOAT(statics->aNumberOfHzBands)
totalPowerDegBP = matSum(distortedHzPowerSpectrum.m_pData[frameIndex] + minHzBand, maxHzBand
- minHzBand) / XFLOAT(statics->aNumberOfHzBands)

aOriginalEnvelopeBP.m_pData[frameIndex] = 10.0*logle(totalPowerRefBP / (normFactorlébit *
XFLOAT (statics->framelLength)) + 0.00000001)
aDistortedEnvelopeBP.m_pData[frameIndex] = 10.0*1logl@(totalPowerDegBP / (normFactorlébit *
XFLOAT (statics->framelLength)) + 0.00000001)
XFLOAT const minRefEnvelopeActiveSpeech = -75.0
if (aOriginalEnvelopeBP.m_pData[frameIndex] <= minRefEnvelopeActiveSpeech)
{
aDistortedEnvelopeBP.m_pData[frameIndex] = aOriginalEnvelopeBP.m_pData[frameIndex]
totalPowerDegBP = totalPowerRefBP

}

if (pActiveFrameFlags[frameIndex] && (aOriginalEnvelopeBP.m_pData[frameIndex] >
minRefEnvelopeActiveSpeech))
aFactorRefVsDegPowerShortTerm.m_pData[frameIndex] = (totalPowerRefBP + 0.00000001) /
(totalPowerDegBP + 0.00000001)

}

bool enoughActiveFramesForEstimate = false

if (pOverviewHolder->m_P56ActiveSpeechLevelDegdB - pOverviewHolder->m_P56PauselLevelDegdB > 35.0)
{

enoughActiveFramesForEstimate =
ComputeGainCorrectionFactorPerFrame(compensationFactorGaindBov, aDistortedEnvelopeBP,
aOriginalEnvelopeBP, pActiveFrameFlags, statics)

}

if (enoughActiveFramesForEstimate)
{
XFLOAT const maxCompensationFactor = 1.3
XFLOAT const minGainDiffInDBToCompensate = 0.2
matdbSet (1.0, aFactorRefVsDegPowerlLongerTermCorrected.m_pData, statics->nrFrames)
for (int frameIndex = (statics->startFrameIdx + 2) framelIndex <= statics->stopFrameIdx
frameIndex++)
{
if (pActiveFrameFlags[frameIndex] &&
fabs(compensationFactorGaindBov.m_pData[frameIndex]) > minGainDiffInDBToCompensate)
{
aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex] = 1.0 / pow(10.90,
compensationFactorGaindBov.m_pData[frameIndex] / 10.0)
if (aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex] >
maxCompensationFactor) aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex] =
maxCompensationFactor
if (aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex] < (1.0 /
maxCompensationFactor)) aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex]
= (1.0 / maxCompensationFactor)
hulp = (aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex] + ©.5) /
(aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex - 2] + 0.5)
if (hulp>1.0) hulp = 1 / hulp
hulp = pow(hulp, 10.0)
aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex] =
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pow(aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex], hulp)

¥
¥

for (int frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)
{
if (pActiveFrameFlags[frameIndex])

{

for (int hzBandIndex = © hzBandIndex < statics->aNumberOfHzBands hzBandIndex++)

{
distortedHzPowerSpectrum.m_pData[frameIndex][hzBandIndex] *=
aFactorRefVsDegPowerLongerTermCorrected.m_pData[frameIndex]
}
}

}

CHzSpectrum *distortedHzPowerSpectrumCorrected = new CHzSpectrum
distortedHzPowerSpectrumCorrected->Initialize("distortedHzPowerSpectrumCorrected”, POLQAHandle)
bestSpectrumShift = @
bestSpectrumShift = (int*)matMalloc((statics->stopFrameIldx + 1) * sizeof(int))
XFLOAT *bestWarpingFacPerFrame = (XFLOAT*)matMalloc((statics->stopFrameIdx + 1) *

sizeof (XFLOAT))

CheckTimeMatInit(POLQAHandle->mh, 3)

for (int i = statics->startFrameIdx i <= statics->stopFrameIdx i++)
{
bestSpectrumShift[i] = ©
bestWarpingFacPerFrame[i] = 1.0
WarpSpectrum(distortedHzPowerSpectrum.m_pData[i],
distortedHzPowerSpectrumCorrected->m_pData[i], 1.0 / PitchRatio, statics->aNumberOfHzBands)

mpPitchVecDeg[i] /= PitchRatio

matbCopy (distortedHzPowerSpectrumCorrected->m_pData[i], distortedHzPowerSpectrum.m_pData[i],
statics->aNumberOfHzBands)

}

if (aListeningCondition == WIDE_H) {
for (int fr = POLQAHandle->statics->startFrameIdx fr <= POLQAHandle->statics->stopFrameIdx
fr++)
PerFrameDistortionCompensation(originalHzPowerSpectrum.m_pData[fr],
distortedHzPowerSpectrum.m_pData[fr], distortedHzPowerSpectrum.m_pData[fr], POLQAHandle, fr)

}

PitchRatio = 1.0

ShiftPitch(&originalHzPowerSpectrum, &distortedHzPowerSpectrum,
distortedHzPowerSpectrumCorrected, pActiveFrameFlags, bestSpectrumShift,
bestWarpingFacPerFrame)

for (int fr = statics->startFrameldx fr <= statics->stopFrameldx fr++)
matbCopy (distortedHzPowerSpectrumCorrected->m_pData[fr],
distortedHzPowerSpectrum.m_pData[fr], statics->aNumberOfHzBands)
delete distortedHzPowerSpectrumCorrected
distortedHzPowerSpectrumCorrected = NULL

CheckTimeMatEval(POLQAHandle->mh, 3, &ClockCycles, &TimeDiff)
AddProcessingTime(pOverviewHolder, "Spectrum correction", TimeDiff, ClockCycles)

XFLOAT SampleRateRatio = pOverviewHolder->m_MeasuredSamplerate / statics->sampleRate
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if (SampleRateRatio < ©.0) SampleRateRatio = 1.0

if (SampleRateRatio<Para.MinSRR) SampleRateRatio = Para.MinSRR
if (SampleRateRatio>Para.MaxSRR) SampleRateRatio = Para.MaxSRR

originalPitchPowerDensity.FrequencyWarpingOf(POLQAHandle, originalHzPowerSpectrum, 1.0)
distortedPitchPowerDensity.FrequencyWarpingOf(POLQAHandle, distortedHzPowerSpectrum,
PitchRatio)

if (aSampleFrequencyHzSource < (2650.0*%2.0))

{ maxFregBarkSource = -1.8585e-6*aSampleFrequencyHzSource*aSampleFrequencyHzSource / 4.0 +
10.263*aSampleFrequencyHzSource / 2.0 + 0.1203

}

else

{

maxFregBarkSource = 4.9289*1og(aSampleFrequencyHzSource / 2.0) / log(2.718281828) -

23.463

}

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{ originalPitchPowerDensity.MultiplyWithOverBandRange(frameIndex, 0.0, maxFregBarkSource,
99.0

) distortedPitchPowerDensity.MultiplyWithOverBandRange(frameIndex, 0.0, maxFregBarkSource,

99.0)

}

if (aListeningCondition == STANDARD_IRS) maxFregBarkSource = 17

ShortLevelVariations(&LevelVariation,statics, originalPitchPowerDensity,
distortedPitchPowerDensity,pOverviewHolder)

if (maxFregBarkSource < maxFregBarkHighLimit) {
if (maxFregBarkSource < maxFreqBarkLowLimit) {
LpBandRangelLocal = 1.2
LpBandRangePartial = 2.3
LpLoudnessMeanPartial =
LpBandRangeComplete = 1.
LpLoudnessMeanComplete = 1.45
LpLoudness = 2.2
fixedGlobalInternallLevel = 20.0

0.7
6

fixedGlobalInternallLevelAdded = 15.0

}

else {
LpBandRangelLocal = 1.2
LpBandRangePartial = 2.1
LpLoudnessMeanPartial = 0.65
LpBandRangeComplete = 1.9
LpLoudnessMeanComplete = 1.45
LpLoudness = 2.1
fixedGlobalInternallLevel = 22.0
fixedGlobalInternallLevelAdded = 14.0

}

} else {

LpBandRangelLocal = 1.2
LpBandRangePartial = 2.1
LpLoudnessMeanPartial =
LpBandRangeComplete = 1.
LpLoudnessMeanComplete = 1.5
LpLoudness = 2.2
fixedGlobalInternallLevel = 23.0
fixedGlobalInternallLevelAdded = 14.0

0.5
9

}

aAvgOriginalPower = 0.0
aAvgDistortedPower = 0.0
numberOfFrames = 0
numberCVCsoft = ©
numberCVCactive = 0
aOriginalCVCsoftPowerMean = 0.0
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aDistortedCVCsoftPowerMean = 0.0

aOriginalCVCactivePowerMean = 0.0

aDistortedCVCactivePowerMean = 0.0

for (frameIndex = statics->startFrameIldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
aOriginalTotalPower.m_pData[frameIndex] = originalPitchPowerDensity.Total(frameIndex,
300.0, 3500.0)
aDistortedTotalPower.m_pData[frameIndex] = distortedPitchPowerDensity.Total(frameIndex,
300.0, 3500.0)
numberOfFrames++
aAvgOriginalPower += aOriginalTotalPower.m_pData[frameIndex]
aAvgDistortedPower += aDistortedTotalPower.m_pData[frameIndex]
hulpl = originalPitchPowerDensity.Total(frameIndex, 300.0, 3500.0)
hulp2 = distortedPitchPowerDensity.Total(frameIndex, 300.0, 3500.0)
if ((hulpl<7.0E7) & (hulp1>2.0E7))
{
numberCVCsoft++
aOriginalCVCsoftPowerMean += hulpl
aDistortedCVCsoftPowerMean += hulp2

}
if ((hulp1<9.@E7) && (hulpl>2.0E5))

{
numberCVCactive++
aOriginalCVCactivePowerMean += hulpl
aDistortedCVCactivePowerMean += hulp2
}

}
aOriginalCVCsoftPowerMean /= (numberCVCsoft + 0.01)

aDistortedCVCsoftPowerMean /= (numberCVCsoft + ©.01)

aOriginalCVCactivePowerMean /= (numberCVCactive + 0.01)

aDistortedCVCactivePowerMean /= (numberCVCactive + 0.01)

CVCratioSNRlevelRangecompensation@@0l = ((aDistortedCVCsoftPowerMean + 1.0) /
(aDistortedCVCactivePowerMean + 1.9) + Para.loudNoisePldelta) / ((aOriginalCVCsoftPowerMean
+ 1.0) / (aOriginalCVCactivePowerMean + 1.0) + Para.loudNoisePldelta)

if (CVCratioSNRlevelRangecompensation0001<1.0)

{
CVCratioSNRlevelRangecompensation@@0l += Para.loudNoiseP2add
if (CVCratioSNRlevelRangecompensation@@01>1.0) CVCratioSNRlevelRangecompensation@eol =
1.0
CVCratioSNRlevelRangecompensation@@01 = pow(CVCratioSNRlevelRangecompensation0ee1l,
Para.loudNoiseP3pow)
}
else
{
CVCratioSNRlevelRangecompensation@@0l = 1.0
}

aAvgOriginalPower /= (numberOfFrames + 0.01)
aAvgDistortedPower /= (numberOfFrames + ©0.01)

aAvgActiveOriginalPower = 0.0
numberOfFrames = 0
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
if (aOriginalTotalPower.m_pData[frameIndex] > aAvgOriginalPower / 100.0)
{
aAvgActiveOriginalPower += aOriginalTotalPower.m_pData[frameIndex]
numberOfFrames++
}
}

aAvgActiveOriginalPower /= (numberOfFrames + ©.01)

aAvgActiveDistortedPower = 0.0
numberOfFrames = 0
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
if (aDistortedTotalPower.m_pData[frameIndex] > aAvgDistortedPower / 100.0)

{
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aAvgActiveDistortedPower += aDistortedTotalPower.m_pData[frameIndex]
numberOfFrames++
}
}

aAvgActiveDistortedPower /= (numberOfFrames + 0.01)

globalScaleCorrection = (aAvgActiveDistortedPower + 0.01) / (aAvgActiveOriginalPower + 0.01)

globalScaleCorrectionIntellLevelCorrection = (aAvgActiveDistortedPower + 1.0) /
(aAvgActiveOriginalPower + 1.0)

XFLOAT Powerl
XFLOAT Power2

if (globalScaleCorrectionIntellLevelCorrection < 0.1)
globalScaleCorrectionIntelllLevelCorrection = 0.1
if (globalScaleCorrectionIntellLevelCorrection < 1.0)

¢ Powerl = Para.IntelllLevelCorrectionPlmax
Power2 = Para.IntelllLevelCorrectionP2max
}
else
{
Powerl = Para.IntelllLevelCorrectionP3max
Power2 = Para.IntelllLevelCorrectionP4max
}

globalScaleCorrectionIntellLevelCorrectionForMaximumD
pow(globalScaleCorrectionIntellLevelCorrection, Powerl)

globalScaleCorrectionIntelllLevelCorrectionForMaximumA
pow(globalScaleCorrectionIntellLevelCorrection, Power2)

//Determine silent interactive etc.... intervals
aPowerRatioaAvg = 0.0

aPowerRatioaAvgProduct = 1.0
aOriginalSilencePowerMean = 0.0
aDistortedSilencePowerMean = 0.0

numberOfaActiveFreqresponse = 0
numberOfaSuperLoud = 0
extremeTimeclipFramesCompensation@0@ = ©
numberOfPowerRatioTimeClipFrames = ©
numberSilentRatioOk = ©

numberActiveOk = ©

numberActiveRatioOk = ©
numberActiveRatioOkCorrection = @
numberOfSilentFrames = 0
numberOfNotSilentFrames = @
numberOfSuperSilentFrames =
ratioAvgCorrection = 0.0
envelopeContinuityCompensation0ee = 0.0
numberOfRatioFrames = ©
numberOfExtremeTimeclipFrames = 0

0

countd = 0
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)
{
if (aOriginalTotalPower.m_pData[frameIndex] < Para.SilentCriterium)
¢ numberOfSilentFrames++
aSilent.m_pData[frameIndex] = TRUE
aOriginalSilencePowerMean += aOriginalTotalPower.m_pData[frameIndex]
aDistortedSilencePowerMean += aDistortedTotalPower.m_pData[frameIndex]
}
else
{

numberOfNotSilentFrames++
aSilent.m_pData[frameIndex] = FALSE
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}

aPowerRatio.m_pData[frameIndex] = 1.0 {
if (aOriginalTotalPower.m_pData[frameIndex] > 1.9E7)
aPowerRatio.m_pData[frameIndex] = (aOriginalTotalPower.m_pData[frameIndex] + 100.0)
/ (aDistortedTotalPower.m_pData[frameIndex] + 100.0)
if (aPowerRatio.m_pData[frameIndex] < 1.0) aPowerRatio.m_pData[frameIndex] = 1.0
aPowerRatioaAvgProduct /= pow(aPowerRatio.m_pData[frameIndex], ©.0008)
if ( (aPowerRatio.m_pData[frameIndex] > 10000.0) && (frameIndex >
(statics->startFrameIdx + 9)) ) {
if ( (aPowerRatio.m_pData[frameIndex - 9] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 8] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 7] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 6] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 5] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 4] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 3] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 2] > 10000.0) &&
(aPowerRatio.m_pData[frameIndex - 1] > 1000.0) ) {
aPowerRatioaAvg += 1 / aPowerRatio.m_pData[frameIndex]
numberOfExtremeTimeclipFrames++

vV V V V V Vv Vv

}

if ((aOriginalTotalPower.m_pData[frameIndex] > 5.0e7) &&
((aoOriginalTotalPower.m_pData[frameIndex] + 3000.90) /
(aDistortedTotalPower.m_pData[frameIndex] + 3000.0) > 50.0))
numberOfPowerRatioTimeClipFrames++

numberOfRatioFrames++

if (frameIndex > (statics->startFrameIdx + 2)) hulp = (aPowerRatio.m_pData[frameIndex] +
0.1) / (aPowerRatio.m_pData[frameIndex - 2] + ©0.1) else hulp = 1.0
if (hulp>1.0) ratioUpDownAvg *= hulp else ratioUpDownAvg /= hulp

if (aOriginalTotalPower.m_pData[frameIndex] < 2.0QE5)

{
numberOfSuperSilentFrames++
aSuperSilent.m_pData[frameIndex] = TRUE
}
else
{
aSuperSilent.m_pData[frameIndex] = FALSE
}
if (aOriginalTotalPower.m_pData[frameIndex] > 9.0E6)
{
aActiveFreqgresponse.m_pData[frameIndex] = TRUE
numberOfaActiveFreqresponse++
}
else
{
aActiveFreqgresponse.m_pData[frameIndex] = FALSE
}
if (aOriginalTotalPower.m_pData[frameIndex] > 7.0QE8)
{
aSuperLoud.m_pData[frameIndex] = TRUE
numberOfaSuperLoud++
}
else
{
aSuperLoud.m_pData[frameIndex] = FALSE
}
if (aOriginalTotalPower.m_pData[frameIndex] > 2.9E7)
{
aActiveFreqresponseIntell.m_pData[frameIndex] = TRUE
}
else
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{

aActiveFreqresponseIntell.m_pData[frameIndex] = FALSE
}
aSilentRatioOk.m_pData[frameIndex] = FALSE
aActiveRatioOk.m_pData[frameIndex] = FALSE

if (aOriginalTotalPower.m_pData[frameIndex] < 3.09E6)

hulp = (aDistortedTotalPower.m_pData[frameIndex] + 1.9) /
(globalScaleCorrection*aOriginalTotalPower.m_pData[frameIndex] + 1.0)
if (hulp < 1.0e4)

{
numberSilentRatioOk++
aSilentRatioOk.m_pData[frameIndex] = TRUE
}
}
else
{
numberActiveOk++

hulp = (aDistortedTotalPower.m_pData[frameIndex] + 10.0) /
(globalScaleCorrection*aOriginalTotalPower.m_pData[frameIndex] + 10.90)
if ((0.12 < hulp) && (hulp < 8.09))
{
numberActiveRatioOk++
aActiveRatioOk.m_pData[frameIndex] = TRUE
}
hulp = (aDistortedTotalPower.m_pData[frameIndex] + 10.0) /
(globalScaleCorrection*aOriginalTotalPower.m_pData[frameIndex] + 10.0)
if ((0.3<hulp) && (hulp<3.3))

numberActiveRatioOkCorrection++

}
}
if (frameIndex>(statics->startFrameIdx + 31))
{
countl = 0@
for (1 =0 1 <= 28 i++) if (aOriginalTotalPower.m_pData[frameIndex - i]>2.0e7)
countl++
if (countl > 25.0)
{
counto++
hulpl = 0.0
hulp2 = 0.0
hulp3 = 0.0
hulp4 = 0.0
for (1 =0 1i<=12 i++)
{

hulpl += aOriginalTotalPower.m_pData[frameIndex - i - 12]
hulp3 += aDistortedTotalPower.m_pData[frameIndex - i - 12]
hulp2 += aOriginalTotalPower.m_pData[frameIndex - 1i]
hulp4 += aDistortedTotalPower.m_pData[frameIndex - i]
}
envelopeContinuityCompensation®0@ += fabs((hulpl + 5.0e9) / (hulp2 + 5.0e9) -
(hulp3 + 5.0e9) / (hulp4d + 5.0e9))

}

}
ratioUpDownAvg = pow(ratioUpDownAvg, 1 / (numberOfRatioFrames + 1.0))

aOriginalSilencePowerMean /= (numberOfSilentFrames + 0.01)
aDistortedSilencePowerMean /= (numberOfSilentFrames + ©0.01)
hulp = (numberOfNotSilentFrames - 20.90)

if (hulp<@.0) hulp = 0.0

hulp /= 50000.0

if (numberOfNotSilentFrames>100)

{
aPowerRatioaAvgTimeClipCompensation@e® = pow(((100 + 1.0) /
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(numberOfPowerRatioTimeClipFrames + 1.0)), hulp)
}
else
{
aPowerRatioaAvgTimeClipCompensation@@® = pow(((numberOfNotSilentFrames + 1.9) /
(numberOfPowerRatioTimeClipFrames + 1.0)), hulp)

if (numberOfPowerRatioTimeClipFrames < 5) aPowerRatioaAvgTimeClipCompensationeee = 1.0

aPowerRatioaAvg /= (numberOfRatioFrames + 0.01)

envelopeContinuityCompensation@@® /= (count@ + 1.0)

envelopeContinuityCompensation@ee /= 5.0

extremeTimeclipFramesCompensation@0® = numberOfExtremeTimeclipFrames / (numberOfRatioFrames
+ 1.9)

XFLOAT aDistortedSilencePowerMeanCompensation = pow((aDistortedSilencePowerMean + 1.0),
0.01)
aDistortedSilencePowerMeanCompensation *= Para.DistortedSilencePowerMeanCompensationFac

//END Determine silent interactive etc.... intervals

//GLOBAL SCALE original based on all active frames

hulpl = 0.0

hulp2 = 0.0

hulpCount = @

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
if (laSilent.m_pData[frameIndex])
{
hulpl += originalPitchPowerDensity.Total(frameIndex, 350.0, 3500.0)
hulp2 += distortedPitchPowerDensity.Total(frameIndex, 350.0, 3500.0)
hulpCount++
}
}

hulpl /= (hulpCount + 1.90)

hulp2 /= (hulpCount + 1.0)

scaleOriginalFactor = (hulp2 + 1.0e4) / (hulpl + 1.0e4)

if (scaleOriginalFactor < ©.03) scaleOriginalFactor = scaleOriginalFactor + pow((0.03 -
scaleOriginalFactor), 1.5)

frameFlatnessDistortedAvgCompensationSilent = 0.01

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{

originalPitchPowerDensity.MultiplyWith(frameIndex, scaleOriginalFactor)
if (aSuperSilent.m_pData[frameIndex]) frameFlatnessDistortedAvgCompensationSilent +=

distortedPitchPowerDensity.SpectralFlatnessPower (frameIndex)

}

frameFlatnessDistortedAvgCompensationSilent /= (numberOfSuperSilentFrames + 0.01)

frameFlatnessDistortedAvgCompensationSilent@00 = frameFlatnessDistortedAvgCompensationSilent

if (frameFlatnessDistortedAvgCompensationSilent000<0.0004)
frameFlatnessDistortedAvgCompensationSilent000 = 0.0004

if (frameFlatnessDistortedAvgCompensationSilent000>0.007)
frameFlatnessDistortedAvgCompensationSilent000 = 0.007

frameFlatnessDistortedAvgCompensationSilent@o0
frameFlatnessDistortedAvgCompensationSilenteeo - 1.0 /

frameFlatnessDistortedAvgCompensationSilent@o0
frameFlatnessDistortedAvgCompensationSilento00 / 1700.0

frameFlatnessDistortedAvgCompensationAddedSilent =
pow( (frameFlatnessDistortedAvgCompensationSilent + ©.3), 0.01)

frameFlatnessDistortedAvgCompensationSilent =
pow( (frameFlatnessDistortedAvgCompensationSilent + ©0.3), 0.01)

1.0 /
.007

N ®©

globalScaleCorrectionActive = (hulp2 + 1.0e4) / (hulpl + 1.0e4)
globalScaleCorrectionActiveAdded = pow(globalScaleCorrectionActive, 0.07)
if (globalScaleCorrectionActive > 1.90)

globalScaleCorrectionActive = pow(globalScaleCorrectionActive,
Para.GlobalScaleCorrectionActiveP1pow)

}
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else

globalScaleCorrectionActive = pow(globalScaleCorrectionActive,
Para.GlobalScaleCorrectionActiveP2pow)

}

//END GLOBAL SCALE original

//FREQ Indicator

aPureFrglLoudnessMean = CalculateFrequencyIndicator_SpeechLQ(POLQAHandle,
originalPitchPowerDensity_ intact, distortedPitchPowerDensity_intact, aOriginalTotalPower,
aDistortedTotalPower, aActiveRatioOk.m_pData, aGlobalCompensationl, aPowerRatioaAvgProduct,
aSilent, numberOfSilentFrames, Para.PureFreqPl, statics, aResultsFile)

XFLOAT aPureFrqLoudnessMeanCompensation = pow((aPureFrgLoudnessMean + 1.0), 0.02)

//END FREQ Indicator
//POLQAMAIN PART ©
CheckTimeMatInit(POLQAHandle->mh, 3)

superLowbandCorrection = 0.0
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
hulpl = originalPitchPowerDensity.Total(frameIndex, 0.0, 50.0)
hulp2 = distortedPitchPowerDensity.Total(frameIndex, 0.0, 50.0)
hulp = abs(pow(hulp2, 0.22) - pow(hulpl, 0.22))
superLowbandCorrection += hulp

}

superLowbandCorrection /= (numberOfSpeechFrames + 0.01)
superLowbandCorrection /= 900.0

superWidebandCorrection = 0.0

hulp = 0.0
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)
{

hulpl = originalPitchPowerDensity_intact.Total(frameIndex, 8000.0, 14000.0)
hulp2 = distortedPitchPowerDensity_intact.Total(frameIndex, 8000.0, 14000.0)
hulp = abs(pow(hulpl, 0.05) - pow(hulp2, 0.05))

superWidebandCorrection += hulp2

}

superWidebandCorrection /= (numberOfSpeechFrames + 0.01)
fullbandCorrection = 0.0

if (aSampleFrequencyHzSource>35000) {
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
hulpl = originalPitchPowerDensity.Total(frameIndex, 14000.0, aSampleFrequencyHzSource /
2.0)
hulp2 = distortedPitchPowerDensity.Total(frameIndex, 14000.0, aSampleFrequencyHzSource /
2.0)
if (hulp2>1.0) hulp = pow(hulp2, 0.1)
fullbandCorrection += hulp2
}

fullbandCorrection /= (numberOfSpeechFrames + 0.01)

aScale.Initialize("aScale", mMaxModelFrames)
int numberOfUsedFrames = 0

count = ©

scaleDistortion = 0.0
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oldScale = 1.0
minimumOriginalFramePower = 10000000.0
MaxScale = 1.0
MinScale = 1.0
MinMinScale = 0.5
for (frameIndex =
frameIndex++)

{

(statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)

if (UseThisFrame[frameIndex])

{
aOriginalTotalPower.m_pData[frameIndex] =
originalPitchPowerDensity.Total(frameIndex, 0.0, 10000.0)
aDistortedTotalPower.m_pData[frameIndex] =
distortedPitchPowerDensity.Total(frameIndex, 0.0, 10000.0)
if (aOriginalTotalPower.m_pData[frameIndex] < minimumOriginalFramePower) {
minimumOriginalFramePower = aOriginalTotalPower.m_pData[frameIndex] }
scale = (aDistortedTotalPower.m_pData[frameIndex] + (XFLOAT) 4.0e4) /
(aOriginalTotalPower.m_pData[frameIndex] + (XFLOAT) 4.0e4)
if (frameIndex>10 && aActiveFreqresponse.m_pData[frameIndex] && oldScale > scale)
{
scaleDistortion += fabs(oldScale - scale)
count++

}

if (scale > MaxScale) scale = MaxScale
if (scale < MinMinScale) scale = MinMinScale

aScale.m_pData[frameIndex] = scale

scale = Para.LocScaleP1l * o0ldOldScale + Para.LocScaleP2 * oldScale + Para.LocScaleP3
* scale

oldOldScale = oldScale

oldScale = scale

originalPitchPowerDensity.MultiplyWith(frameIndex, pow(scale,
Para.LocScaleP4pow*globalScaleDistortedToFixedlevelHulp))

numberOfUsedFrames++
}
else
{
originalPitchPowerDensity.MultiplyWith(frameIndex, ©.0)
distortedPitchPowerDensity.MultiplyWith(frameIndex, ©.0)
}

}

scaleDistortion /= (count + 0.1)
XFLOAT fractionOfUsedFrames
if (numberOfUsedFrames > statics->startFrameIdx)

{
fractionOfUsedFrames = numberOfUsedFrames / (numberOfSpeechFrames + 1.0)
}
else
{
fractionOfUsedFrames = 1.0
}

XFLOAT fractionOfSilentFrames = (numberOfSilentFrames + 1.0) / (numberOfUsedFrames + 1.0)
if (fractionOfSilentFrames > 0.5) fractionOfSilentFrames = 0.5

XFLOAT FBconstl, FBconst2, FBconst3
if (maxFreqgBarkSource < maxFregBarkHighLimit) {
if (maxFregBarkSource<maxFreqBarkLowLimit) {
FBconstl = 0.5
FBconst2 = 2.0E4
FBconst3 = 0.65

} else {
FBconstl = 0.5
FBconst2 = 2.0E4
FBconst3 = 0.65
}
} else {

FBconstl = 0.5
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FBconst2 = 7.0E3
FBconst3 0.65

}

FreqResponseCompensPowerDomain(statics, POLQAHandle, originalPitchPowerDensityMainAvg,
distortedPitchPowerDensityMainAvg, originalPitchPowerDensity,
distortedPitchPowerDensity, aActiveFreqresponseIntell, FBconstl, FBconstl, FBconst3,
FBconst2, 1)

smearedOriginalPitchPowerDensity.ExcitationOf(POLQAHandle, originalPitchPowerDensity,
UseThisFrame, statics->listeningCondition)

smearedDistortedPitchPowerDensity.ExcitationOf(POLQAHandle, distortedPitchPowerDensity,
UseThisFrame, statics->listeningCondition)

originallLoudnessDensityNoInhibition.IntensityWarpingOfSpeechLQ(POLQAHandle,
smearedOriginalPitchPowerDensity, maxFregBarkSource)

distortedLoudnessDensityNoInhibition.IntensityWarpingOfSpeechLQ(POLQAHandle,
smearedDistortedPitchPowerDensity, maxFregBarkSource)

originallLoudnessDensity.InhibitionSpeechLQ(POLQAHandle, originallLoudnessDensityNoInhibition,
maxFregBarkSource)

distortedLoudnessDensity.InhibitionSpeechLQ(POLQAHandle,
distortedLoudnessDensityNoInhibition, maxFreqgBarkSource)

//END POLQAMAIN PART ©

//NOISE Indicator

XFLOAT noiseIndicatorTimbre, noiseIndicatorTimbreAdd

XFLOAT noiseIndicator, noiseIndicatorFreqImpact, noiseIndicatorScalingImpact
XFLOAT delayJumpCompNB, delayJumpCompWB

int noiseIndicatorAlignJumpsIntWB

noiseIndicatorAlignJumpsIntWB = 5

noiseIndicator = CalculateNoiseIndicator_SpeechLQ(statics, POLQAHandle,

originalPitchPowerDensity_intact, distortedPitchPowerDensity_intact, aActiveRatioOk.m_pData,

numberOfSilentFrames, numberOfNotSilentFrames, aActiveRatioOk, aSilent,
aAddedSilentDisturbance, &noiselIndicatorTimbre, &noiselIndicatorTimbreAdd,

&noiseIndicatorFreqImpact, &noiseIndicatorScalingImpact, &delayJumpCompNB,
&delayJumpCompWB, aActive,

originalloudnessDensity, distortedLoudnessDensity,
originalPitchLoudnessDensityMainAvg, distortedPitchLoudnessDensityMainAvg,
&noiselIndicatorHighBandsCompensation@oo)

//END NOISE Indicator

CheckTimeMatInit(POLQAHandle->mh, 3)

//POLQAMAIN PART 1

disturbanceDensity.DifferenceOf(distortedLoudnessDensity, originalloudnessDensity)
mask.MinimumOf (distortedLoudnessDensity, originalloudnessDensity)

mask *= (XFLOAT) 0.9

disturbanceDensity.MaskWith(POLQAHandle, mask)

XFLOAT noiseTransparencyWeightIndicatorOrg
XFLOAT noiseTransparencyWeightIndicatorDis =
XFLOAT disturbanceTransparencyWeightIndicator = 0.0
XFLOAT digitalSilenceCompensationFactor = 0.0

int digitalSilenceCount = ©

bandIdxLow = originallLoudnessDensity.GetBandLowIdx(0.0)
bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(99.0)

0.0
0.0
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for (frameIndex = statics->startFrameIldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
hulp = (originalloudnessDensity.IntegrallLpOverBandRange<2>(POLQAHandle, frameIndex,
bandIdxLow, bandIdxHigh) + ©.01)
if (hulp < ©0.2) hulp = 0.2
disturbanceTransparencyWeightIndicator +=
fabs(disturbanceDensity.IntegrallLpOverBandRange<2>(POLQAHandle, frameIndex, bandIdxLow,
bandIdxHigh))/hulp
if (aSuperSilent.m_pData[frameIndex])
{
noiseTransparencyWeightIndicatorOrg +=
originalLoudnessDensity.IntegrallLpOverBandRange<2>(POLQAHandle, framelIndex,
bandIdxLow, bandIdxHigh)
noiseTransparencyWeightIndicatorDis +=
distortedLoudnessDensity.IntegrallLpOverBandRange<2>(POLQAHandle, framelIndex,
bandIdxLow, bandIdxHigh)
if (aOriginalTotalPower.m_pData[frameIndex] < 0.2) {
digitalSilenceCompensationFactor +=
originalLoudnessDensity.IntegrallLpOverBandRange<2>(POLQAHandle, framelIndex,
bandIdxLow, bandIdxHigh)
digitalSilenceCount++
}
} else {
}
}

noiseTransparencyWeightIndicatorOrg /= (numberOfSuperSilentFrames + 0.01)

noiseTransparencyWeightIndicatorDis /= (numberOfSuperSilentFrames + 0.01)

disturbanceTransparencyWeightIndicator /= ((numberOfSpeechFrames) + 0.01)

digitalSilenceCompensationFactor = digitalSilenceCount

if (digitalSilenceCompensationFactor > 70.0) digitalSilenceCompensationFactor = 70.0

digitalSilenceCompensationFactor /= 500.0

if (disturbanceTransparencyWeightIndicator < 0.0) disturbanceTransparencyWeightIndicator =
0.0

XFLOAT alpha_noise

alpha_noise = pow(disturbanceTransparencyWeightIndicator,0.08)

if (alpha_noise > 1.0) alpha_noise = 1.0

if (alpha_noise < 0.0) alpha_noise = 0.0

aDistortedLoudnessMeanIndicatorl = 0.0

distortedlLoudnessTimbrePerFrameLoudAvg = 0.0

bandIdxLow = originallLoudnessDensity.GetBandLowIdx(0.0)

bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(99.0)

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{

aOriginalLoudness.m_pData[frameIndex] =
originalLoudnessDensity.IntegrallLpOverBandRange(POLQAHandle, frameIndex, 2.0,
bandIdxLow, bandIdxHigh)

aDistortedLoudness.m_pData[frameIndex] =
distortedLoudnessDensity.IntegrallpOverBandRange(POLQAHandle, frameIndex, 2.0,
bandIdxLow, bandIdxHigh)

aDistortedLoudnessMeanIndicatorl += pow(aDistortedLoudness.m_pData[frameIndex], 0.3)
if (aSuperLoud.m_pData[frameIndex])

hulpl = (distortedLoudnessDensity.IntegrallLowFrameLoud(frameIndex,
statics->listeningCondition) -
distortedLoudnessDensity.IntegralHighFrameLoud(frameIndex,
statics->listeningCondition))

distortedlLoudnessTimbrePerFrameLoudAvg += hulpl

}
¥

aDistortedLoudnessMeanIndicatorl /= ( numberOfSpeechFrames + 0.01)

aDistortedLoudnessMeanIndicatorl = pow(aDistortedLoudnessMeanIndicatorl, (1.0/0.3))

distortedLoudnessTimbrePerFrameLoudAvg /= (numberOfaSuperLoud+0.1)

distortedLoudnessTimbrePerFrameLoudAvgeoe = (distortedLoudnessTimbrePerFrameLoudAvg / 2300.0
+ 0.01)
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originalPitchLoudnessDensityMainAvg.TimelLpAudibleOfSilent(originallLoudnessDensity,
aSuperSilent, 4.0, numberOfSuperSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensity,
aSuperSilent, 4.0, numberOfSuperSilentFrames)

originallLoudnessDensity.AudibleNoiseRespCompensationOfPartly(POLQAHandle,
originalPitchLoudnessDensityMainAvg, (©.31 - digitalSilenceCompensationFactor) /
noiseIndicatorFreqImpact)

for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++){
matbCopy(distortedLoudnessDensity.m_pData[fr],
hulplDistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.aNumberOfBands)
matbCopy(distortedLoudnessDensity.m_pData[fr],
hulp2DistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.aNumberOfBands)
}
hulplDistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartly(POLQAHandle,
distortedPitchLoudnessDensityMainAvg, (0.31 - digitalSilenceCompensationFactor) /
noiseIndicatorFreqImpact)
hulp2DistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartly2(distortedPitchLoudnessDe
nsityMainAvg, (©.34 - digitalSilenceCompensationFactor)*delayVariationCompensation, 1.0)
for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++){
matbMpyl(1 - alpha_noise, hulplDistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(alpha_noise, hulp2DistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
}
for (int fr = statics->startFrameldx fr <= statics->stopFrameIldx fr++)
matbAdd3(hulplDistortedLoudnessDensity.m_pData[fr],
hulp2DistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)

//Local loudness scaling original, predominantly for modelling the impact of time clip
effects during active intervals

oldOldLoudnessScaleLow = 1.0

oldLoudnessScaleLow = 1.0

bandIdxLow = originallLoudnessDensity.GetBandLowIdx(Para.LocLoudScaleBandLowTimeclip)

bandIdxHigh = originallLoudnessDensity.GetBandHighIdx(Para.LocLoudScaleBandHighTimeclip)

LoudnessScalingOriginalClipEffectl(statics, POLQAHandle, originallLoudnessDensity,
distortedLoudnessDensity, UseThisFrame, &originalloudnessHulp, &distortedLoudnessHulp,
&loudnessScalelLow, &oldLoudnessScalelow,
&oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh, 1.24,
7.5, 0.6, 0.6, 0.8, noiseIndicatorScalingImpact)

//Local loudness scaling distorted, predominantly for modelling the local impact of additive
noise and pulses during silent intervals
oldOldLoudnessScaleLow = 1.0
oldLoudnessScaleLow = 1.0
if (maxFregBarkSource < maxFreqBarkHighLimit)
if (maxFregBarkSource < maxFregBarkLowLimit)
LoudnessScalingDistortedAdditiveNoisel(statics, POLQAHandle,
originallLoudnessDensity, distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
4.0, 12.0, 1.0, 2.7, 0.0, 0.0, 1.0, 0, 0.6, 0.55, 0.6)
else LoudnessScalingDistortedAdditiveNoisel(statics, POLQAHandle,
originallLoudnessDensity, distortedLoudnessDensity, UseThisFrame,
&originallLoudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
3.0, 16.0, 1.0, 2.4, 0.0, 0.0, 1.0, 0, 0.6, 0.55, 0.6)
else LoudnessScalingDistortedAdditiveNoisel(statics, POLQAHandle, originalloudnessDensity,
distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
3.0, 17.0, 1.2, 1.9, 0.00, 0.00, 1.0, 0, 0.6, 0.55, 0.6)

//Frequency response compensation in loudness domain
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FreqResponseCompensLoudnessDomain(statics, POLQAHandle, originalPitchLoudnessDensityMainAvg,
distortedPitchLoudnessDensityMainAvg,

originallLoudnessDensity, distortedLoudnessDensity, aActiveFreqresponse, 2.0, 2.0, 10.0,

Para.FreqRespCompPow)

//set highest bands to zero

XFLOAT HBconstl, HBconst2
for (frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx frameIndex++)

{

}

if (maxFregBarkSource < maxFregqBarkHighLimit)

{
if (maxFregBarkSource < maxFregqBarkLowLimit)
{
HBconstl = 16.5
HBconst2 = 17.5
}
else
{
HBconstl = 21.0
HBconst2 = 21.0
}
}
else
{
HBconstl = 21.0
HBconst2 = 21.0
}

originallLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, HBconstl, 99.0)
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, HBconst2, 99.0)

LoudnessScalingTowards20Sone(statics, POLQAHandle, aDistortedLoudness,
originalloudnessDensity, distortedLoudnessDensity, &aloudnessScalingDistorted,

&aDistortedLoudnessMean, numberOfSpeechFrames, bandIdxLow, bandIdxHigh, 17.0, 0.9,

LpBandRangePartial, Para.PartGlobLoudScaleP1, fixedGlobalInternalLevel,

Para.PartGlobLoudScaleP1, 0.7, 0.4)

// noise contrast calculation in the super silent frames
XFLOAT noiseContrastMaxl = 1.0
XFLOAT noiseContrastMax2 = 1.0

{

noiseContrastParameter = 1.0

XFLOAT noiseContrastMax3 = 1.0

int frameIndexMaxl = ©

int frameIndexMax2 = ©

int frameIndexMax3 = ©

for (frameIndex = statics->startFrameIdx (frameIndex <= statics->stopFrameIdx - 7)
frameIndex++)

{
if (aSuperSilent.m_pData[frameIndex] && aSuperSilent.m_pData[frameIndex + 1] &&

aSuperSilent.m_pData[frameIndex + 2] && aSuperSilent.m_pData[frameIndex + 3] &&
aSuperSilent.m_pData[frameIndex + 4] && aSuperSilent.m_pData[frameIndex + 5] &&
aSuperSilent.m_pData[frameIndex + 6] && aSuperSilent.m_pData[frameIndex + 7])

{
hulpl = aDistortedLoudness.m_pData[frameIndex] + 0.2

hulp2 = aDistortedLoudness.m_pData[frameIndex + 3] + 0.2
if (hulpl > 1.4) hulpl = 1.4

if (hulp2 > 1.4) hulp2 = 1.4

hulpRatio = (hulp2) / (hulpl)

if (hulpRatio > 7.0) hulpRatio = 7.0

hulpl = pow(hulpRatio, Para.NoiseContrSupSilP1)

if ((hulpl > noiseContrastMax3))
if ((hulpl > noiseContrastMax2))

if ((hulpl > noiseContrastMax1))
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{
noiseContrastMax3 = noiseContrastMax2
noiseContrastMax2 = noiseContrastMaxl
noiseContrastMaxl = hulpl
frameIndexMaxl = frameIndex
}
else
{
noiseContrastMax3 = noiseContrastMax2
noiseContrastMax2 = hulpl
frameIndexMax2 = frameIndex
}
}
else
{
noiseContrastMax3 = hulpl
frameIndexMax3 = frameIndex
}

if (hulpl > 1.9) noiseContrastParameter *= pow(hulpl, 0.1)

¥
¥

noiseContrastParameter *= pow(noiseContrastParameter, 0.1)
noiseContrastParameter *= pow(noiseContrastParameter, 0.1)

}

LoudnessScalingOriginalTowardsDistortedl(statics, POLQAHandle,

aOriginalloudnessCompletelyScaled,

aDistortedLoudnessCompletelyScaled, aOriginalloudness, aDistortedLoudness,
originalloudnessDensity,

distortedLoudnessDensity, &alLoudnessScalingOriginal, numberOfSpeechFrames,
&LpLoudnessMeanComplete, &LpBandRangeComplete,

&hulpl, &hulp2, bandIdxLow, bandIdxHigh, &aOriginallLoudnessMean,
&aDistortedLoudnessMean, 0.0, 0.0)

//What you should do here:
//Normalize aOriginalloudnessMean and aDistortedLoudnessMean to the number of speech frames
plus 0.5

XFLOAT constl
XFLOAT const2
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
if (maxFregBarkSource < maxFreqBarkHighLimit)
{
constl = 4.1
const2 = 0.97
}
else
{
constl = 3.9
const2 = 0.96
}

alLoudnessScalingOriginal = (pow(aDistortedLoudnessMean, (1.0 / LpLoudnessMeanComplete))
+ constl) / (pow(aOriginalloudnessMean, (1.0 / LpLoudnessMeanComplete)) + constl)
originallLoudnessDensity.MultiplyWith(frameIndex, pow(alLoudnessScalingOriginal, const2))
}

//Noise suppression in loudness densities using super silent frames for modelling the global
impact of additive noise during silent intervals

XFLOAT SSconstl, SSconst2, SSconst3
if (maxFregBarkSource < maxFregqBarkHighLimit)

{

if (maxFregBarkSource<maxFregqBarkLowLimit)

{
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originalPitchLoudnessDensityMainAvg.TimelLpAudibleOfSilent(originallLoudnessDensity,
aSuperSilent, 1.0, numberOfSuperSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensity,
aSuperSilent, 1.0, numberOfSuperSilentFrames)

SSconstl = 1.4
SSconst2 = 0.3
SSconst3 = 0.22

}

else

{

originalPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(originallLoudnessDensity,
aSuperSilent, 1.0, numberOfSuperSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensity,
aSuperSilent, 1.0, numberOfSuperSilentFrames)

SSconstl = 1.2
SSconst2 = 0.5
SSconst3 = 0.24
}
}
else
{

originalPitchLoudnessDensityMainAvg.TimelLpAudibleOfSilent(originallLoudnessDensity,
aSuperSilent, 2.0, numberOfSuperSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensity,
aSuperSilent, 2.0, numberOfSuperSilentFrames)

SSconstl = 1.1
SSconst2 = 0.8
SSconst3 = 0.23

}

originallLoudnessDensity.AudibleNoiseRespCompensationOfPartly(POLQAHandle,
originalPitchLoudnessDensityMainAvg, SSconstl)

for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++){
matbCopy(distortedLoudnessDensity.m_pData[fr],
hulplDistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.aNumberOfBands)
matbCopy(distortedLoudnessDensity.m_pData[fr],
hulp2DistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.aNumberOfBands)
}
hulplDistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartly(POLQAHandle,
distortedPitchLoudnessDensityMainAvg, SSconstl)
hulp2DistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartly2(distortedPitchLoudnessDe
nsityMainAvg, SSconst2, SSconst3)
for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++){
matbMpyl(1 - alpha_noise, hulplDistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(alpha_noise, hulp2DistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
}
for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++)
matbAdd3(hulplDistortedLoudnessDensity.m_pData[fr],
hulp2DistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)

InternalCorrectedLoudness(statics, POLQAHandle, aOriginalloudness, aDistortedLoudness,
originallLoudnessDensity, distortedLoudnessDensity, &LpLoudness, bandIdxLow, bandIdxHigh)

//Compute disturbance density for POLQA
disturbanceDensity.DifferenceOf(distortedLoudnessDensity, originalloudnessDensity)

mask.MinimumOf (distortedLoudnessDensity, originalloudnessDensity)
if (maxFregBarkSource < maxFreqBarkHighLimit){
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mask *= (XFLOAT) ©.25
disturbanceDensity.MaskWith(POLQAHandle, mask)

}
else {
mask *= (XFLOAT) 0.26
disturbanceDensity.MaskWith48k(POLQAHandle, mask)
}

CIntArray frameWasSkipped
frameWasSkipped.SetSize(statics->nrFrames)
for (frameIndex = statics->startFrameIldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
frameWasSkipped.m_pData[frameIndex] = FALSE
}
for (int utt = 1 utt < aStartSampleUtterance.GetSize() utt++)
{

int startFrame = (int)floor((aStartSampleUtterance.m_pData[utt] +
aDelayUtterance.m_pData[utt]) / (OverlapCoeff * aTransformLength))

if (startFrame >(int) floor((aStopSampleUtterance.m_pData[utt - 1] +
aDelayUtterance.m_pData[utt - 1]) / (OverlapCoeff * aTransformLength)))

{
startFrame = (int)floor((aStopSampleUtterance.m_pData[utt - 1] +
aDelayUtterance.m_pData[utt - 1]) / (OverlapCoeff * aTransformLength))

}
if (startFrame < 9)
{

startFrame = 0
}

int delayJumpInSamples = aDelayUtterance.m_pData[utt] - aDelayUtterance.m_pData[utt - 1]
if (delayJumpInSamples < -(int)(aTransformLength * OverlapCoeff))

{
int stopFrame = (int)((aStartSampleUtterance.m_pData[utt] + (((0) >
(fabs((XFLOAT)delayJumpInSamples))) ? (0) : (fabs((XFLOAT)delayJumpInSamples)))) /
(OverlapCoeff * aTransformLength)) + 1
}
}

frameWasSkipped.SetSize(statics->nrFrames)
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
frameWasSkipped.m_pData[frameIndex] = FALSE
}
for (int utt = 1 utt < aStartSampleUtterance.GetSize() utt++)
{

int startFrame = (int)floor((aStartSampleUtterance.m_pData[utt] +
aDelayUtterance.m_pData[utt]) / (OverlapCoeff * aTransformLength))

if (startFrame >(int) floor((aStopSampleUtterance.m_pData[utt - 1] +
aDelayUtterance.m_pData[utt - 1]) / (OverlapCoeff * aTransformLength)))

startFrame = (int)floor((aStopSampleUtterance.m_pData[utt - 1] +
aDelayUtterance.m_pData[utt - 1]) / (OverlapCoeff * aTransformLength))
if (startFrame < 0)

{
}

int delayJumpInSamples = aDelayUtterance.m_pData[utt] - aDelayUtterance.m_pData[utt - 1]

startFrame = 0

if (delayJumpInSamples < -(int)(aTransformLength * OverlapCoeff))

{
int stopFrame = (int)((aStartSampleUtterance.m_pData[utt] + (((0) >
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(fabs((XFLOAT)delayJumpInSamples))) ? (0) : (fabs((XFLOAT)delayJumpInSamples)))) /

(OverlapCoeff * aTransformLength)) + 1

¥
¥

disturbanceDensity.ComputelLpWeights(POLQAHandle, MINIMUM_POWER_FREQ, STEP_POWER_FREQ,

NUMBER_OF_POWERS_OVER_FREQ, aDisturbance)

{

const int length = statics->stopFrameIdx - statics->startFrameIdx + 1
SmartBufferPolga tempBuffer(POLQAHandle, length)

XFLOAT *temp = tempBuffer.Buffer

matbPow2(aDisturbance[2].m_pData + statics->startFrameldx, 3.0, temp, length)
overallAvgDisturbance = matSum(temp, length)

matbPow2 (aAddedDisturbance[2].m_pData + statics->startFrameldx, 3.0, temp, length)
overallAvgAddedDisturbance = matSum(temp, length)

}

overallAvgDisturbance /= (numberOfSpeechFrames + 0.01)
overallAvgAddedDisturbance /= (numberOfSpeechFrames + 0.01)
overallAvgDisturbance = pow(overallAvgDisturbance, 0.33)
overallAvgAddedDisturbance = pow(overallAvgAddedDisturbance, 0.33)

overallDisturbance = 0.0

for (frameIndex = statics->startFrameIdx

if (aSilent.m_pData[frameIndex])

frameIndex <= statics->stopFrameIdx

overallDisturbance += aDisturbance[2].m_pData[frameIndex]
overallDisturbance /= (numberOfSpeechFrames + 0.01)

//END POLQAMAIN PART 1s

CheckTimeMatEval(POLQAHandle->mh, 3, &ClockCycles, &TimeDiff)
AddProcessingTime(pOverviewHolder, "PESQMAIN PART 2", TimeDiff, ClockCycles)

frameFlatnessDisturbanceAvg = 0.0

frameFlatnessDisturbanceAvgCompensationSilent
frameFlatnessDisturbanceAvgCompensationActive

numberOfActiveFrames = 0

for (frameIndex = statics->startFrameIdx

{
if (aSilent.m_pData[frameIndex])

frameIndex <= statics->stopFrameIdx

[GIN)
[GIN)

frameFlatnessDisturbanceAvgCompensationSilent +=
disturbanceDensity.SpectralFlatnessIandM(frameIndex)

else

{

numberOfActiveFrames++

frameFlatnessDisturbanceAvgCompensationActive +=
disturbanceDensity.SpectralFlatnessIandM(frameIndex)

¥
)
XFLOAT FBConst

if (maxFregBarkSource < maxFreqBarkHighLimit)

FBConst = 0.19
else
FBConst = 0.15

frameFlatnessDisturbanceAvgCompensationSilent /
frameFlatnessDisturbanceAvgCompensation@@@silen

frameFlatnessDisturbanceAvgCompensationSilent

t

(numberOfSilentFrames + 0.1)

frameFlatnessDisturbanceAvgCompensationAddedSilent =
pow( (frameFlatnessDisturbanceAvgCompensationSilent + 0.8), 0.12)
frameFlatnessDisturbanceAvgCompensationSilent =
pow( (frameFlatnessDisturbanceAvgCompensationSilent + 0.9), FBConst)
if (frameFlatnessDisturbanceAvgCompensation@@@silent > ©.55)
frameFlatnessDisturbanceAvgCompensation@@@silent = 0.55
if (frameFlatnessDisturbanceAvgCompensation@@@silent < ©.15)
frameFlatnessDisturbanceAvgCompensation@@@silent = 0.15
frameFlatnessDisturbanceAvgCompensation@@@silent /= 0.55

frameIndex++)

frameIndex++)
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frameFlatnessDisturbanceAvgCompensation@@@silent =
pow( (frameFlatnessDisturbanceAvgCompensation@@@silent), 0.2)

frameFlatnessDisturbanceAvgCompensationActive /= (numberOfActiveFrames + 0.1)
frameFlatnessDisturbanceAvgCompensationActiveFrq =
frameFlatnessDisturbanceAvgCompensationActive
frameFlatnessDisturbanceAvgCompensationActiveFrq = 0.3*%(1.0 +
frameFlatnessDisturbanceAvgCompensationActiveFrq)
if (frameFlatnessDisturbanceAvgCompensationActiveFrq > 0.5)
frameFlatnessDisturbanceAvgCompensationActiveFrq = 0.5
frameFlatnessDisturbanceAvgCompensation@@@active =
frameFlatnessDisturbanceAvgCompensationActive
frameFlatnessDisturbanceAvgCompensationAddedActive =
pow( (frameFlatnessDisturbanceAvgCompensationActive + 0.8), 0.45)
frameFlatnessDisturbanceAvgCompensationActive =
pow( (frameFlatnessDisturbanceAvgCompensationActive + 1.2), 0.02)
if (frameFlatnessDisturbanceAvgCompensation@@@active > 0.5)
frameFlatnessDisturbanceAvgCompensation@@@active = 0.5
if (frameFlatnessDisturbanceAvgCompensation@@@active < 0.2)
frameFlatnessDisturbanceAvgCompensation@@@active = 0.2
frameFlatnessDisturbanceAvgCompensation@@@active /= 0.5
frameFlatnessDisturbanceAvgCompensation@@@active =
1.02*pow(frameFlatnessDisturbanceAvgCompensation@@@active, 0.2)

//POLQAMAIN PART © ADDED
CheckTimeMatInit(POLQAHandle->mh, 3)

oldOldScale = 1.0
oldScale = 1.0
minimumOriginalFramePower = 10000000.0
MaxScale = 1.0
MinScale = 1.0
MinMinScale = 0.5
for (frameIndex =
frameIndex++)

{

(statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)

if (UseThisFrame[frameIndex])

{
scale = (aDistortedTotalPower.m_pData[frameIndex] + (XFLOAT) 1.0e5) /
(aOriginalTotalPower.m_pData[frameIndex] + (XFLOAT) 1.0e5)

if (scale > MaxScale) scale = MaxScale

if (scale < MinMinScale) scale = MinMinScale

aScale.m_pData[frameIndex] = scale

scale = (XFLOAT) ©.15 * oldOldScale + (XFLOAT) ©.35 * oldScale + (XFLOAT) 0.5 *
scale

o0ldOldScale = oldScale

oldScale = scale

originalPitchPowerDensity.MultiplyWith(frameIndex, pow(scale, ©.6))

}
else
{
originalPitchPowerDensity.MultiplyWith(frameIndex, 0.0)
distortedPitchPowerDensity.MultiplyWith(frameIndex, ©.0)
}

}

FreqResponseCompensPowerDomain(statics, POLQAHandle, originalPitchPowerDensityMainAvg,
distortedPitchPowerDensityMainAvg, originalPitchPowerDensity,
distortedPitchPowerDensity, aActiveFreqresponselntell, 0.4, 0.4, 0.8, 3.0E3, 1)

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

{
}

smearedOriginalPitchPowerDensity.ExcitationOf(POLQAHandle, originalPitchPowerDensity,
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UseThisFrame, statics->listeningCondition)
smearedDistortedPitchPowerDensity.ExcitationOf(POLQAHandle, distortedPitchPowerDensity,
UseThisFrame, statics->listeningCondition)

originallLoudnessDensityNoInhibition.IntensityWarpingOfSpeechLQ(POLQAHandle,
smearedOriginalPitchPowerDensity, maxFregBarkSource)

distortedLoudnessDensityNoInhibition.IntensityWarpingOfSpeechLQ(POLQAHandle,
smearedDistortedPitchPowerDensity, maxFregBarkSource)

originallLoudnessDensity.InhibitionSpeechLQ(POLQAHandle, originallLoudnessDensityNoInhibition,
maxFregBarkSource)

distortedLoudnessDensity.InhibitionSpeechLQ(POLQAHandle,
distortedLoudnessDensityNoInhibition, maxFreqgBarkSource)

//END POLQAMAIN PART © ADDED

//POLQAMAIN PART 1 ADDED

FreqResponseCompensLoudnessDomain(statics, POLQAHandle, originalPitchLoudnessDensityMainAvg,
distortedPitchLoudnessDensityMainAvg,
originalloudnessDensity, distortedLoudnessDensity, aActiveFreqresponse, 0.3, 0.3, 0.15,
0.8)

originalPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(originalLoudnessDensity, aSilent,
4.9, numberOfSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensity,
aSilent, 2.0, numberOfSilentFrames)

originallLoudnessDensity. AudibleNoiseRespCompensationOfPartlyAdded (POLQAHandle,
originalPitchLoudnessDensityMainAvg, 0.25)

hulplDistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartlyAdded(POLQAHandle,
hulplDistortedPitchLoudnessDensityMainAvg, 0.25)
hulp2DistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartly2Added(hulp2DistortedPitch
LoudnessDensityMainAvg,
0.6*delayVariationCompensationAdded*aDistortedSilencePowerMeanCompensation /
pow(noiseContrastMaxl, ©.65), 1.0)
for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++){
matbMpyl(1. - alpha_noise, hulplDistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(alpha_noise, hulp2DistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(1. - alpha_noise, hulplDistortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(alpha_noise, hulp2DistortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
}
for (int fr = statics->startFrameldx fr <= statics->stopFrameIdx fr++){
matbAdd3(hulplDistortedPitchLoudnessDensityMainAvg.m_pData[fr],
hulp2DistortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbAdd3(hulplDistortedLoudnessDensity.m_pData[fr],
hulp2DistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)

}

oldOldLoudnessScalelLow = 1.0
oldLoudnessScalelow = 1.0
if (maxFregBarkSource <maxFreqgBarkHighLimit)
if (maxFregBarkSource < maxFregBarkLowLimit)
LoudnessScalingOriginalClipEffect2(statics, POLQAHandle, originallLoudnessDensity,
distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
1.0, 17.0, 1.6, 5.0, 0.9)
else LoudnessScalingOriginalClipEffect2(statics, POLQAHandle, originalloudnessDensity,
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distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
1.0, 17.0, 1.6, 5.0, 0.8)
else LoudnessScalingOriginalClipEffect2(statics, POLQAHandle, originalloudnessDensity,
distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow, &oldLoudnessScalelow,
&o0ldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
1.0, 99.0, 1.6, 5.0, 0.8)
oldOldLoudnessScalelLow = 1.0
oldLoudnessScalelow = 1.0
delayReliabilityPerFrameWeightOld = 1.0
if (maxFregBarkSource <maxFreqgBarkHighLimit)
if (maxFregBarkSource < maxFregqBarkLowLimit)
LoudnessScalingDistortedAdditiveNoise2(statics, POLQAHandle,
originalloudnessDensity, distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
1.9, 17.0, 0.8, 7.0, 0.4, 0.35, noiseContrastMaxl, ©.65)
else LoudnessScalingDistortedAdditiveNoise2(statics, POLQAHandle,
originallLoudnessDensity, distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
1.9, 17.0, 0.8, 7.5, 0.4, 0.30, noiseContrastMaxl, 0.6)
else LoudnessScalingDistortedAdditiveNoise2(statics, POLQAHandle, originalloudnessDensity,
distortedLoudnessDensity, UseThisFrame,
&originalloudnessHulp, &distortedLoudnessHulp, &loudnessScalelow,
&oldLoudnessScaleLow, &oldOldLoudnessScalelow, bandIdxLow, bandIdxHigh,
1.9, 17.0, 0.85, 7.5, 0.3, 0.20, noiseContrastMaxl, 0.6)

FreqResponseCompensLoudnessDomain(statics, POLQAHandle, originalPitchLoudnessDensityMainAvg,
distortedPitchLoudnessDensityMainAvg,
originalloudnessDensity, distortedLoudnessDensity, aActiveFreqresponse, 0.9, 0.9, 0.01,
1.0)

if (maxFregBarkSource < maxFreqBarkLowLimit) {
for (frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++) {
originallLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 17.0, 99.90)
distortedLoudnessDensity.MultiplyWithOverBandRange(frameIndex, 0.0, 18.0, 99.0)
}
} else {
}

LoudnessScalingTowards20Sone(statics, POLQAHandle, aDistortedLoudness,
originalloudnessDensity, distortedLoudnessDensity, &aloudnessScalingDistorted,
&aDistortedLoudnessMean, numberOfSpeechFrames, bandIdxLow, bandIdxHigh, 16.0, 2.0, 2.1,
LpLoudnessMeanPartial, fixedGlobalInternallLevelAdded,
LpLoudnessMeanPartial, 0.9, 0.18)

if (maxFregBarkSource < maxFregBarkLowLimit)
LoudnessScalingOriginalTowardsDistorted2(statics, POLQAHandle,

aOriginalloudnessCompletelyScaled,

aDistortedLoudnessCompletelyScaled, aOriginalloudness, aDistortedLoudness,
originalloudnessDensity,

distortedLoudnessDensity, &alLoudnessScalingOriginal, numberOfSpeechFrames,
&LpLoudnessMeanComplete, &LpBandRangeComplete,

&hulpl, &hulp2, bandIdxLow, bandIdxHigh, &aOriginallLoudnessMean,
&aDistortedLoudnessMean, ©.l1*pow(globalScaleDistortedToFixedlevel, 0.1),
pow(aLoudnessScalingOriginal, ©.3))

originalPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(originalLoudnessDensity, aSilent,
2.0, numberOfSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensity,
aSilent, 10.0, numberOfSilentFrames)

originalloudnessDensity.AudibleNoiseRespCompensationOfPartlyAdded(POLQAHandle,
originalPitchLoudnessDensityMainAvg, ©.07)
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hulplDistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartlyAdded (POLQAHandle,
hulpilDistortedPitchLoudnessDensityMainAvg, ©.07)
hulp2DistortedLoudnessDensity.AudibleNoiseRespCompensationOfPartly2Added(hulp2DistortedPitch
LoudnessDensityMainAvg, 0.15*delayVariationCompensationAdded, 2.2*noiseContrastMax1l)
for (int fr = statics->startFrameIdx fr <= statics->stopFrameIdx fr++){
matbMpyl(1 - alpha_noise, hulplDistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(alpha_noise, hulp2DistortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(1. - alpha_noise, hulplDistortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbMpyl(alpha_noise, hulp2DistortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
}
for (int fr = statics->startFrameIdx fr <= statics->stopFrameIdx fr++){
matbAdd3 (hulplDistortedPitchLoudnessDensityMainAvg.m_pData[fr],
hulp2DistortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedPitchLoudnessDensityMainAvg.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)
matbAdd3(hulplDistortedLoudnessDensity.m_pData[fr],
hulp2DistortedLoudnessDensity.m_pData[fr], distortedLoudnessDensity.m_pData[fr],
distortedLoudnessDensity.aNumberOfBands)

}

InternalCorrectedLoudness(statics, POLQAHandle, aOriginalloudness, aDistortedLoudness,
originallLoudnessDensity, distortedLoudnessDensity, &LpLoudness, bandIdxLow, bandIdxHigh)

disturbanceDensityAsymAdd.DifferenceOf(distortedLoudnessDensity, originalloudnessDensity)
mask.MinimumOf (distortedLoudnessDensity, originalloudnessDensity)
if (maxFregBarkSource < maxFregBarkHighLimit) {
mask *= (XFLOAT) 0.85
disturbanceDensityAsymAdd.MaskWith(POLQAHandle, mask)
} else {
mask *= (XFLOAT) 0.85
disturbanceDensityAsymAdd.MaskWith48k (POLQAHandle, mask)
}
disturbanceDensityAsymAdd.MultiplyWithAsymmetryFactorAddOf(originalPitchPowerDensity,
distortedPitchPowerDensity, statics->listeningCondition, noiseContrastMaxl, aSuperSilent,
aDistortedSilencePowerMeanCompensation, maxFreqBarkSource)

disturbanceDensityAsymAdd.ComputelLpWeights(POLQAHandle, MINIMUM_POWER_FREQ, STEP_POWER_FREQ,
NUMBER_OF _POWERS_OVER_FREQ, aAddedDisturbance)

//END POLQAMAIN PART 1 ADDED

count = 0

XFLOAT sumXY = 0.0
XFLOAT sumX =
XFLOAT sumY =
XFLOAT sumX2 = 0.0

XFLOAT sumY2 = 0.0

XFLOAT correlationOriginalWithDisturbance

for (frameIndex = (statics->startFrameIdx) frameIndex <= (statics->stopFrameIdx)

0.0
0.0

frameIndex++)
{

if (aActiveFregresponse.m_pData[frameIndex])

{
XFLOAT X = aOriginalloudness.m_pData[frameIndex]
XFLOAT Y = aDisturbance[2].m_pData[frameIndex]
sumxXY += X*Y
sumX += X
sumY +=Y
sumxX2 += X*X
sumY2 += Y*Y
count++

}
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int originallen = statics->stopFrameIdx

if (count > 2 && sumX > 0.0 &% sumY > 0.0)
{
correlationOriginalWithDisturbance = (count*sumXY - sumX*sumY) / sqrt((count*sumX2 -
sumX*sumX) * (count*sumY2 - sumY*sumY))
}

else

{
}

correlationOriginalWithDisturbanceCompensation@@@ForReverb =
correlationOriginalWithDisturbance

if (correlationOriginalWithDisturbanceCompensation@@@ForReverb < 0.5)
correlationOriginalWithDisturbanceCompensation@@@ForReverb = 0.5

correlationOriginalWithDisturbanceCompensation@@@ForMNRU =
correlationOriginalWithDisturbance

if (correlationOriginalWithDisturbanceCompensation@@@ForMNRU<O.0)
correlationOriginalWithDisturbanceCompensation@@@ForMNRU = 0.0

if (correlationOriginalWithDisturbanceCompensation@@@ForMNRU>0.7)
correlationOriginalWithDisturbanceCompensation@@@ForMNRU = 0.7

MNRU_indicator = correlationOriginalWithDisturbanceCompensation@@@ForMNRU

correlationOriginalWithDisturbanceCompensation@@@ForMNRU /= 15.0

correlationOriginalWithDisturbance = 0.0

if (correlationOriginalWithDisturbance < ©0.3) correlationOriginalWithDisturbance = 0.3

CheckTimeMatEval(POLQAHandle->mh, 3, &ClockCycles, &TimeDiff)

//POLQAMAIN PART 2
CheckTimeMatInit(POLQAHandle->mh, 3)

//Start with calculating the normalized LoudnessDensities for use in timbre and frame
correlations
LoudnessScalingTowards20Sone(statics, POLQAHandle, aDistortedLoudness,
originalloudnessDensity, distortedLoudnessDensity, &aloudnessScalingDistorted,
&aDistortedLoudnessMean, numberOfSpeechFrames, bandIdxLow, bandIdxHigh, 99.0, 0.9,
LpBandRangePartial, LpLoudnessMeanPartial, fixedGlobalInternallevel,
LpLoudnessMeanPartial, 0.9, 1)

LoudnessScalingOriginalTowardsDistorted3(statics, POLQAHandle,

aOriginalloudnessCompletelyScaled,

aDistortedLoudnessCompletelyScaled, aOriginalloudness, aDistortedLoudness,
originalloudnessDensity,

distortedLoudnessDensity, &alLoudnessScalingOriginal, numberOfSpeechFrames,
&LpLoudnessMeanComplete, &LpBandRangeComplete,

&hulpl, &hulp2, bandIdxLow, bandIdxHigh, &aOriginallLoudnessMean,
&aDistortedLoudnessMean, ©.01, alLoudnessScalingOriginal)

CreateAlignTimeSeries(POLQAHandle, aOriginalTimeSeries, aStartSampleUtterance,
aStopSampleUtterance, aDelayUtterance, GetTransformLength(), aAlignedOriginalTimeSeries)

if (mpAlignedPairFile)
fclose(mpAlignedPairFile)

XFLOAT quantileDisturbanceOverFile = 1.0

XFLOAT hulpLevel = ((XFLOAT) logl® (10.0 + aAvgDistortedPower/1.0e8))/1.02
pitchFreqReference = mPitchFreqRef

pitchFreqDegraded = mPitchFreqDeg

//compensation and correction factors including maximum used in final disturbance
calculation

averageScale = 0.0

maxDisturbanceFrame = 0

maxDisturbanceOverFile = 0.0

frameCorrelationTimeOriginalOld = 0.0

frameCorrelationTimeDistortedOld = 0.0
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overallAvgDisturbance = 0.0
overallMovingAvgDisturbance = 0.0
overallMovingAvgDisturbanceOld = 0.0
overallMovingAvgDisturbance0ldOld = 0.0

SNRloudnessCountTotal = ©
SNRloudnessCountExcellent = @
SNR1loudnessCountGood = ©
SNRloudnessCountFair = 0
SNR1loudnessCountPoor = ©
SNR1loudnessCountBad = @
for (frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
{
if (aOriginallLoudnessCompletelyScaled.m_pData[frameIndex] > 1.0)
{
SNR1loudnessCountTotal++
if (aOriginallLoudnessCompletelyScaled.m_pData[frameIndex] >

aDistortedLoudnessCompletelyScaled.m_pData[frameIndex])

hulp = (aOriginallLoudnessCompletelyScaled.m_pData[frameIndex] -

aDistortedLoudnessCompletelyScaled.m_pData[frameIndex]) /
aOriginalloudnessCompletelyScaled.m_pData[frameIndex]

if (hulp <= 0.7) SNRloudnessCountExcellent++
if ((hulp > 1.0) && (hulp <= 2.0)) SNRloudnessCountGood++
if ((hulp > 2.9) && (hulp <= 3.0)) SNRloudnessCountFair++
if ((hulp > 3.9) && (hulp <= 4.0)) SNRloudnessCountPoor++
if (hulp > 4.0) SNRloudnessCountBad++

}

else

{
hulp = (aDistortedLoudnessCompletelyScaled.m_pData[frameIndex] -

aOriginalLoudnessCompletelyScaled.m_pData[frameIndex]) /
aOriginalloudnessCompletelyScaled.m_pData[frameIndex]

0.1)

if (hulp<1.5) SNRloudnessCountExcellent++

if ((hulp>1.0) && (hulp <= 2.0)) SNRloudnessCountGood++
if ((hulp > 2.9) && (hulp <= 3.0)) SNRloudnessCountFair++
if ((hulp > 3.9) && (hulp <= 4.0)) SNRloudnessCountPoor++
if (hulp > 4.0) SNRloudnessCountBad++

¥
¥

frameIndex++)

SNRloudnessWeightedRatiol = (SNRloudnessCountExcellent + ©.1) / (SNRloudnessCountTotal +

SNR1loudnessWeightedRatio2 = pow(SNRloudnessWeightedRatiol, ©.1)
SNR1loudnessWeightedRatio3 = pow(SNRloudnessWeightedRatiol, ©.2)
SNR1loudnessWeightedRatio4 = pow(SNRloudnessWeightedRatiol, ©.33)
SNR1loudnessWeightedRatio5 = pow(SNRloudnessWeightedRatiol, ©.4)
SNR1loudnessWeightedRatiol = pow(SNRloudnessWeightedRatiol, ©.03)

for (frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
{
overallAvgDisturbance += aDisturbance[1].m_pData[frameIndex]
if (aDisturbance[1].m_pData[frameIndex] > maxDisturbanceOverFile)
{
maxDisturbanceOverFile = aDisturbance[1].m_pData[frameIndex]
maxDisturbanceFrame = frameIndex
}
}

overallAvgDisturbance /= (numberOfSpeechFrames + 0.01)
hulpl = overallAvgDisturbance - 1.5

if (hulpl < 3.9) hulpl = 3.0

maxDisturbance = 130.0 + maxDisturbanceOverFile / hulpl

for (frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx

{

if (abDisturbance[5].m_pData[frameIndex] > maxDisturbanceOverFile / 6.0)

{

quantileDisturbanceOverFile += 1.0

frameIndex++)

frameIndex++)
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}
}
quantileDisturbanceOverFile /= (numberOfSpeechFrames + 1.90)
quantileDisturbanceOverFile = pow(quantileDisturbanceOverFile, ©.011)

XFLOAT varianceDisturbanceDown = 0.0
XFLOAT varianceDisturbanceUp = 0.0
for (frameIndex = (statics->startFrameIdx + 1) frameIndex <= statics->stopFrameIdx
frameIndex++)
{
varianceDisturbanceDown += (aDisturbance[2].m_pData[frameIndex] -
aDisturbance[2].m_pData[frameIndex - 1])
if (varianceDisturbanceDown > ©.0) varianceDisturbanceDown = 0.0
varianceDisturbanceUp += (aDisturbance[2].m_pData[frameIndex - 1] -
aDisturbance[2].m_pData[frameIndex])
if (varianceDisturbanceUp > 0.0) varianceDisturbanceUp = 0.0
}
varianceDisturbanceUp /= (numberOfSpeechFrames + 0.01)
varianceDisturbanceDown /= (numberOfSpeechFrames + 0.01)
if (varianceDisturbanceUp < -0.85) varianceDisturbanceUp = -0.85
if (varianceDisturbanceDown < -0.85) varianceDisturbanceDown = -0.85

globalScaleCorrection = pow(globalScaleCorrection, 0.06)

0.02
if (globalScaleCorrection < 1.0) globalScaleCorrection .0

+
1
scaleCorrectionQualityPlusOld = 1.0
scaleCorrectionQualityPlusAddedOld = 1.0

scaleCorrectionIntellOld = 1.0
scaleCorrectionMusicOld = 1.0

frameCorrelationTimeDisturbanceAvgCompensation@ee = 0.0
frameCorrelationTimeDisturbanceAvgCompensation@@@silent = 0.0

hulpLowOld = 0.0
hulpHighOld = 0.0
hulpLowOldNarrowband = 0.0
hulpHighOldNarrowband = 0.0

distortedlLoudnessTimbrePerFrameNarrowbandAvg = 0.0
distortedlLoudnessTimbreHighPerFrameAvg = 0.0

distortedlLoudnessTimbreHighPerFrameAvgSilent = 0.0
distortedlLoudnessTimbreHighPerFrameAvgActive = 0.0

originallLoudnessTimbrePerFrameDifferenceOld = 0.0

distortedLoudnessTimbrePerFrameDifferenceOld = 0.0

frameCorrelationTimeCompensationDifferenceAvg = 0.0

//FINAL DISTURBANCE CALCULATION PER FRAME FOR ALL Lpgr powers OF WHICH A SUBSET IS USED IN
THE FINAL MOS MODEL, START WITH COMPENSATION FACTORS

int LastVoicedFrame = -1

XFLOAT sumWeights = ©

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)
{

if (UseThisFrame[frameIndex])

{

XFLOAT NearUnvoicedSectionEnd = ©

{

bool FramelIsVoiced = mpPitchVec[frameIndex] > 30
if (FrameIsVoiced)
{
for (i = frameIndex + 1 i<frameIndex + (2.0) + 1 && i <=
statics->stopFrameldx && mpPitchVec[i]>30 i++)
NearUnvoicedSectionEnd = (((©) > ((((1.0) < (1 - (i - frameIndex - 1) /
(2.0))) ? (1.0) : (1 - (i - frameIndex - 1) / (2.9))))) ? (@) : ((((1.0) <
(1 - (i - frameIndex - 1) / (2.0))) ? (1.0) : (1 - (i - frameIndex - 1) /
(2.0)))))

LastVoicedFrame = framelIndex
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else if (LastVoicedFrame >= 0)

{
NearUnvoicedSectionEnd = (((0) > ((((1.0) < (1 - (framelIndex -
LastVoicedFrame) / (2.0))) ? (1.0) : (1 - (frameIndex - LastVoicedFrame) /
(2.9))))) ? (@) : ((((1.9) < (1 - (frameIndex - LastVoicedFrame) / (2.0))) ?
(1.0) : (1 - (frameIndex - LastVoicedFrame) / (2.0)))))
}
}

scaleCorrectionQuality = (XFLOAT)(aOriginalTotalPower.m_pData[frameIndex] + (XFLOAT)
1.09) / (abDistortedTotalPower.m_pData[frameIndex] + (XFLOAT) 1.0)
scaleCorrectionQualityPlus = (XFLOAT)(aOriginalTotalPower.m_pData[frameIndex] +
(XFLOAT) 100.0) / (aDistortedTotalPower.m_pData[frameIndex] + (XFLOAT) 100.0)
scaleCorrectionQualityPlusAdded = (XFLOAT)(aOriginalTotalPower.m_pData[frameIndex] +
(XFLOAT) 100.0) / (aDistortedTotalPower.m_pData[frameIndex] + (XFLOAT) 100.0)
scaleCorrectionIntell = scaleCorrectionQuality
scaleCorrectionMusic = scaleCorrectionQuality
if (scaleCorrectionQuality < 1.0)
{
scaleCorrectionQuality = (XFLOAT) 1.0
if (aSilent.m_pData[frameIndex])

{
scaleCorrectionQualityPlus = (XFLOAT) 1.0 *
(XFLOAT)pow(scaleCorrectionQualityPlus, (XFLOAT) ©.005)
scaleCorrectionQualityPlusAdded =
(XFLOAT)pow(scaleCorrectionQualityPlusAdded, (XFLOAT) ©.05)
scaleCorrectionIntell = (XFLOAT)pow(scaleCorrectionIntell, (XFLOAT) ©.01)
scaleCorrectionMusic = (XFLOAT)pow(scaleCorrectionMusic, (XFLOAT) 0.06)
}

else

{

scaleCorrectionQualityPlus = (XFLOAT) 1.0 /
(XFLOAT)pow(scaleCorrectionQualityPlus, (XFLOAT) ©.01)

scaleCorrectionQualityPlusAdded = (XFLOAT) 1.0 /
(XFLOAT)pow(scaleCorrectionQualityPlusAdded, (XFLOAT) ©0.01)

scaleCorrectionIntell = (XFLOAT) 1.0 / (XFLOAT)pow(scaleCorrectionIntell,
(XFLOAT) ©0.004)

scaleCorrectionMusic = (XFLOAT)pow(scaleCorrectionMusic, (XFLOAT) 0.02)

}

else
{
scaleCorrectionQuality = 1.0
if (aSilent.m_pData[frameIndex])

{
scaleCorrectionQualityPlus = (XFLOAT) 1.0 /
(XFLOAT)pow(scaleCorrectionQualityPlus, (XFLOAT) ©.01)
scaleCorrectionQualityPlusAdded = (XFLOAT) 1.0 /
(XFLOAT)pow(scaleCorrectionQualityPlusAdded, (XFLOAT) 0.15)
scaleCorrectionIntell = (XFLOAT) 1.0 / (XFLOAT)pow(scaleCorrectionIntell,
(XFLOAT) 0.003)
scaleCorrectionMusic = (XFLOAT)pow(scaleCorrectionMusic, (XFLOAT) 0.01)
}

else

{
scaleCorrectionQualityPlus = (XFLOAT) 1.0 /
(XFLOAT)pow(scaleCorrectionQualityPlus, (XFLOAT) ©.005)
scaleCorrectionQualityPlusAdded = (XFLOAT) 1.0 /
(XFLOAT)pow(scaleCorrectionQualityPlusAdded, (XFLOAT) ©.008)
scaleCorrectionIntell = (XFLOAT) 1.0 / pow(scaleCorrectionIntell, (XFLOAT)
0.002)
scaleCorrectionMusic = (XFLOAT)pow(scaleCorrectionMusic, (XFLOAT) 0.03)
}
}

if (frameIndex > (statics->startFrameIdx + 1)) scaleCorrectionIntell *=
pow(scaleCorrectionIntellOld, ©.1)

scaleCorrectionMusic *= pow(scaleCorrectionMusicOld, 0.2)

scaleCorrectionQualityPlusOld = scaleCorrectionQualityPlus
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scaleCorrectionQualityPlusAddedOld = scaleCorrectionQualityPlusAdded
scaleCorrectionIntellOld = scaleCorrectionIntell
scaleCorrectionMusicOld = scaleCorrectionMusic

overallMovingAvgDisturbance = ©.01*aDisturbance[4].m_pData[frameIndex] +
0.07*overallMovingAvgDisturbanceOld + 0.92*overallMovingAvgDisturbance01ldOld

overallMovingAvgDisturbance01ldOld = overallMovingAvgDisturbanceOld

overallMovingAvgDisturbanceOld = overallMovingAvgDisturbance

aTimeWeight.m_pData[frameIndex] = 1.0
sumWeights++
if (statics->nrSpeechFrames > 1000)
{
XFLOAT timeWeightFactor = (statics->nrSpeechFrames - (XFLOAT)1000) /
(XFLOAT)5500
if (timeWeightFactor > (XFLOAT) 0.5) timeWeightFactor = (XFLOAT) ©.5
aTimeWeight.m_pData[frameIndex] = (XFLOAT)(((XFLOAT) 1.0 - timeWeightFactor) +
timeWeightFactor * (XFLOAT)frameIndex / (XFLOAT)statics->nrSpeechFrames)

}

if (frameIndex > (statics->startFrameIldx + 2))
{
frameCorrelationTimeOriginal =
originalLoudnessDensity.FrameCorrelationTime(frameIndex, statics->nrFrames)
frameCorrelationTimeDistorted =
distortedLoudnessDensity.FrameCorrelationTime(frameIndex, statics->nrFrames)
frameCorrelationTimeDisturbance =
disturbanceDensity.FrameCorrelationTime(frameIndex, statics->nrFrames)
frameCorrelationTimeDisturbanceAvgCompensation@0@ +=
frameCorrelationTimeDisturbance
if (aSilent.m_pData[frameIndex])
frameCorrelationTimeDisturbanceAvgCompensation@@@silent +=
frameCorrelationTimeDisturbance

}

else

{
frameCorrelationTimeOriginal = 0.0
frameCorrelationTimeDistorted = 0.0
frameCorrelationTimeDisturbance = 0.0

}

frameCorrelationTimeOriginal = @.1*frameCorrelationTimeOriginal +
0.9*frameCorrelationTimeOriginalOld

frameCorrelationTimeDistorted = @.1*frameCorrelationTimeDistorted +
0.9*frameCorrelationTimeDistortedOld

frameCorrelationTimeOriginalOld = frameCorrelationTimeOriginal

frameCorrelationTimeDistortedOld = frameCorrelationTimeDistorted

if (frameCorrelationTimeOriginal < ©.55) frameCorrelationTimeOriginal =
if (frameCorrelationTimeDistorted < ©0.55) frameCorrelationTimeDistorted
if (frameCorrelationTimeOriginal < frameCorrelationTimeDistorted)
frameCorrelationTimeCompensationDifference = 1.0 +
(frameCorrelationTimeDistorted - frameCorrelationTimeOriginal)
else
frameCorrelationTimeCompensationDifference = 1.0
frameCorrelationTimeCompensationDifferenceAvg +=
frameCorrelationTimeCompensationDifference

5

0.5
= 0.55

frameCorrelationTimeOriginal = pow(frameCorrelationTimeOriginal, 15.0)

frameCorrelationTimeDistorted = pow(frameCorrelationTimeDistorted, 15.0)

frameCorrelationTimeCompensationOriginal = 1.0 - frameCorrelationTimeOriginal

frameCorrelationTimeCompensationDistorted = 1.0 - frameCorrelationTimeDistorted

if (frameCorrelationTimeCompensationOriginal < ©.4)
frameCorrelationTimeCompensationOriginal = 0.4

if (frameCorrelationTimeCompensationDistorted < 0.4)
frameCorrelationTimeCompensationDistorted = 0.4

//compensation factor per frame for spectral flatness disturbance (pure tone=0.0 <
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spectral flatness < 1.0=pure white noise)
frameFlatnessTimeOriginal =

originallLoudnessDensity.SpectralFlatnessIandM(frameIndex)
frameFlatnessTimeDistorted =

distortedLoudnessDensity.SpectralFlatnessIandM(frameIndex)

if (maxFregBarkSource < maxFreqBarkLowLimit) {
if (aSilent.m_pData[frameIndex]) {
frameFlatnessDisturbance =
disturbanceDensity.SpectralFlatnessIandM(frameIndex)
if (frameFlatnessDisturbance < 0.4) frameFlatnessDisturbance = 0.4
frameFlatnessDisturbance = (0.9 + frameFlatnessDisturbance)
frameFlatnessDisturbanceAdded = pow(frameFlatnessDisturbance, 1.3)
}
else {
frameFlatnessDisturbance = disturbanceDensity.SpectralFlatness(frameIndex)
if (frameFlatnessDisturbance < 0.4) frameFlatnessDisturbance = 0.4
if (aDisturbance[1].m_pData[frameIndex] > 70.0){
frameFlatnessDisturbance = (0.8 + frameFlatnessDisturbance)
frameFlatnessDisturbanceAdded = frameFlatnessDisturbance
}
else {
frameFlatnessDisturbance = (0.9 + frameFlatnessDisturbance)
frameFlatnessDisturbanceAdded = frameFlatnessDisturbance

}
}

else {
if (aSilent.m_pData[frameIndex]) {
frameFlatnessDisturbance =
disturbanceDensity.SpectralFlatnessIandM(frameIndex)
if (frameFlatnessDisturbance < 0.5) frameFlatnessDisturbance = 0.5
frameFlatnessDisturbance = (0.7 + frameFlatnessDisturbance)
frameFlatnessDisturbanceAdded = pow(frameFlatnessDisturbance, 1.5)
}
else {
frameFlatnessDisturbance = disturbanceDensity.SpectralFlatness(frameIndex)
if (frameFlatnessDisturbance < 0.4) frameFlatnessDisturbance = 0.4
if (aDisturbance[1].m_pData[frameIndex] > 70.0){
frameFlatnessDisturbance = (0.6 + frameFlatnessDisturbance)
frameFlatnessDisturbanceAdded = frameFlatnessDisturbance
}
else {
frameFlatnessDisturbance = (0.6 + frameFlatnessDisturbance)
frameFlatnessDisturbanceAdded = frameFlatnessDisturbance

}

//compensation factor per frame for timbre differences in speech
if (aActiveFregresponse.m_pData[frameIndex])

{
hulpLowNarrowband = distortedLoudnessDensity.IntegrallLowNarrowband(POLQAHandle,
frameIndex)
hulpHighNarrowband = distortedLoudnessDensity.IntegralHighNarrowband(frameIndex)
distortedlLoudnessTimbrePerFrameNarrowband = 4.0*hulpHighNarrowband -
hulpLowNarrowband

if (distortedLoudnessTimbrePerFrameNarrowband < 0.0)
distortedlLoudnessTimbrePerFrameNarrowband = 0.0

}

else

{
¥

distortedlLoudnessTimbrePerFrameNarrowbandAvg +=
distortedLoudnessTimbrePerFrameNarrowband

distortedLoudnessTimbrePerFrameNarrowband = 0.0

//compensation factor per frame for timbre differences in speech and noise
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originallLoudnessTimbrePerFrame = (originalloudnessDensity.Integrallow2(frameIndex,
statics->listeningCondition) - originallLoudnessDensity.IntegralHigh2(frameIndex,
statics->listeningCondition))
distortedLoudnessTimbrePerFrame = (distortedLoudnessDensity.IntegrallLow2(frameIndex,
statics->listeningCondition) - distortedLoudnessDensity.IntegralHigh2(frameIndex,
statics->listeningCondition))
if ((frameIndex > (statics->startFrameldx + 2)) &&
('aSuperSilent.m_pData[frameIndex]))
{
originallLoudnessTimbrePerFrameDifference =
(originalLoudnessDensity.IntegralHigh3(frameIndex - 2) -
originallLoudnessDensity.IntegralHigh3(frameIndex))
distortedLoudnessTimbrePerFrameDifference =
(distortedLoudnessDensity.IntegralHigh3(frameIndex - 2) -
distortedLoudnessDensity.IntegralHigh3(frameIndex))

}
else
{
originallLoudnessTimbrePerFrameDifference = 0.0
distortedlLoudnessTimbrePerFrameDifference = 0.0
}

if (originallLoudnessTimbrePerFrameDifference < 0.90)
originallLoudnessTimbrePerFrameDifference = 0.0

if (distortedLoudnessTimbrePerFrameDifference<1.0)
distortedlLoudnessTimbrePerFrameDifference = 1.0

if (distortedLoudnessTimbrePerFrameDifference>9.0)
distortedlLoudnessTimbrePerFrameDifference = 9.0

originallLoudnessTimbrePerFrameDifference +=
originallLoudnessTimbrePerFrameDifferenceOld

distortedLoudnessTimbrePerFrameDifference +=
distortedlLoudnessTimbrePerFrameDifferenceOld

originalLoudnessTimbrePerFrameDifference0Old =
originallLoudnessTimbrePerFrameDifference

distortedlLoudnessTimbrePerFrameDifferenceOld =
distortedlLoudnessTimbrePerFrameDifference

originallLoudnessTimbrePerFrameDifferenceCompensation =
pow( (originalLoudnessTimbrePerFrameDifference + 1.0) /
(distortedLoudnessTimbrePerFrameDifference + 1.0), ©0.005)

if (originallLoudnessTimbrePerFrameDifferenceCompensation < 1.90)
originallLoudnessTimbrePerFrameDifferenceCompensation = 1.0

originallLoudnessTimbrePerFrameDifferenceCompensationAdd =
pow( (originalLoudnessTimbrePerFrameDifference + 1.0) /
(distortedLoudnessTimbrePerFrameDifference + 1.0), 0.04)

if (originallLoudnessTimbrePerFrameDifferenceCompensationAdd < 0.95)
originallLoudnessTimbrePerFrameDifferenceCompensationAdd = 0.95

differenceInLoudnessTimbrePerFrame = fabs(distortedLoudnessTimbrePerFrame -
originalLoudnessTimbrePerFrame)

hulpLow = ©.8*distortedLoudnessDensity.IntegrallLow2(frameIndex,
statics->listeningCondition) + 0.2*hulpLowOld

hulpHigh = 0.8*distortedLoudnessDensity.IntegralHigh2(frameIndex,
statics->listeningCondition) + ©.2*hulpHighOld

hulpLowOld = hulpLow

hulpHighOld = hulpHigh

distortedLoudnessTimbrePerFrame = fabs(hulpLow - 2.0*hulpHigh) - 140.0

if (distortedLoudnessTimbrePerFrame < 0.0) distortedLoudnessTimbrePerFrame = 0.0

distortedlLoudnessTimbreHighPerFrame = 2.3*hulpHigh - hulpLow

if (distortedLoudnessTimbreHighPerFrame < 0.0) distortedLoudnessTimbreHighPerFrame =
0.0

if (aSilent.m_pData[frameIndex])
{

distortedlLoudnessTimbreHighPerFrameAvgSilent +=
distortedlLoudnessTimbreHighPerFrame

}
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else
{
distortedlLoudnessTimbreHighPerFrameAvgActive +=

distortedlLoudnessTimbreHighPerFrame

}

distortedLoudnessTimbreHighPerFrameAvg += distortedLoudnessTimbreHighPerFrame

XFLOAT silentWeight = pow((numberOfSuperSilentFrames + 10.0) / (numberOfSpeechFrames
+ 10.0), 0.1)

int jj=0

//FINAL DISTURBANCE CALCULATION IN EACH FRAME FOR AL Lp's OVER FREQUENCY OF WHICH A
SUBSET IS USED IN THE FINAL MOS MODEL

for (jj = @ jj < NUMBER_OF_POWERS_OVER_FREQ jj++) {

if (frameIndex >(statics->startFrameIdx + 3))
if ((aDisturbance[jj].m_pData[frameIndex - 1] > 60.0) &&

(aDisturbance[jj].m_pData[frameIndex - 2] > 60.0) &&
(aAddedDisturbance[jj].m_pData[frameIndex - 1] > 300.0) &&
(aAddedDisturbance[jj].m_pData[frameIndex - 2] > 300.0))
aDisturbance[jj].m_pData[frameIndex] /= 2.

(o)

aDisturbance[jj].m_pData[frameIndex] *=
0.85*originallLoudnessTimbrePerFrameDifferenceCompensation

aAddedDisturbance[jj].m_pData[frameIndex] *=
0.84*originallLoudnessTimbrePerFrameDifferenceCompensationAdd

//LOW LEVEL compensation for global zero output in case of severe time clipping
aDisturbance[jj].m_pData[frameIndex] /= globalScaleCorrectionActive
aAddedDisturbance[jj].m_pData[frameIndex] /= globalScaleCorrectionActiveAdded

aDisturbance[jj].m_pData[frameIndex] /= pow((aPowerRatioaAvg + 1.0), 0.02)
aAddedDisturbance[jj].m_pData[frameIndex] /= pow((aPowerRatioaAvg + 1.0), 0.13)
abDisturbance[jj].m_pData[frameIndex] *= scaleCorrectionQualityPlus
aAddedDisturbance[jj].m_pData[frameIndex] *= scaleCorrectionQualityPlusAdded

//BEGIN compensation per frame factor for correlation differences, FRAME REPEAT
repeat modelling

aDisturbance[jj].m_pData[frameIndex] *=
1.04*pow(frameCorrelationTimeCompensationDifference, 1.1)

aAddedDisturbance[jj].m_pData[frameIndex] *= 1.04

aDisturbance[jj].m_pData[frameIndex] /= pow(hulpLevel, 0.4)
aAddedDisturbance[jj].m_pData[frameIndex] *= pow(hulpLevel, 0.4)

//compensation factor per frame for TIMBRE differences
if (frameIndex > (statics->startFrameldx + 10) &&
aActiveFreqresponse.m_pData[frameIndex])

aAddedDisturbance[jj].m_pData[frameIndex] *= pow((1.0 +
distortedLoudnessTimbrePerFrameNarrowband), ©.05)

}

if (frameIndex > (statics->startFrameIdx))
{
if (maxFregBarkSource < maxFreqBarkHighLimit)
{
if (maxFregBarkSource<maxFreqBarkLowLimit)
{
aAddedDisturbance[jj].m_pData[frameIndex] +=
0.006*distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbreAdd
aDisturbance[jj].m_pData[frameIndex] /= pow((1.0 +
distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbre), 0.06)
aAddedDisturbance[jj].m_pData[frameIndex] /= pow((1.0 +
distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbre), 0.02)

}

else
{
aAddedDisturbance[jj].m_pData[frameIndex] +=
0.006*distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbreAdd
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aDisturbance[jj].m_pData[frameIndex] /= pow((1.0 +
distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbre), 0.07)
aAddedDisturbance[jj].m_pData[frameIndex] /= pow((1.0 +
distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbre), 0.03)
}
}

else

aAddedDisturbance[jj].m_pData[frameIndex] +=
0.006*distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbreAdd

aDisturbance[jj].m_pData[frameIndex] /= pow((1.0 +
distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbre), ©.08)

aAddedDisturbance[jj].m_pData[frameIndex] /= pow((1.0 +
distortedLoudnessTimbreHighPerFrame / noiseIndicatorTimbre), ©.02)

}
}

//compensation factor for SPECTRAL FLATNESS
if (aSilent.m_pData[frameIndex])

hulp = (frameFlatnessDisturbance /
frameFlatnessDisturbanceAvgCompensationSilent)
if (aListeningCondition == STANDARD_IRS) {
aDisturbance[jj].m_pData[frameIndex] *= (1.1*hulp)

}
else {
if (hulp > 1.2) hulp = 1.2
aDisturbance[jj].m_pData[frameIndex] *= hulp
}

hulp = (frameFlatnessDisturbanceAdded /
frameFlatnessDisturbanceAvgCompensationAddedSilent)
if (aListeningCondition == STANDARD_IRS) {
aAddedDisturbance[jj].m_pData[frameIndex] *= (1.1*hulp)

}
else {
if (hulp > 1.7) hulp = 1.7
aAddedDisturbance[jj].m_pData[frameIndex] *= hulp
}
}
else
{

aDisturbance[jj].m_pData[frameIndex] *= (frameFlatnessDisturbance /
frameFlatnessDisturbanceAvgCompensationActive)

aAddedDisturbance[jj].m_pData[frameIndex] *= (frameFlatnessDisturbanceAdded
/ frameFlatnessDisturbanceAvgCompensationAddedActive)

}

//compensation for NOISE CONTRAST IN SILENT PERIODS
if (aSuperSilent.m_pData[frameIndex]) aDisturbance[jj].m_pData[frameIndex] *=
pow(noiseContrastMaxl, ©.8)

//compensation for delay ALIGN JUMPS
if (FrameFlags[frameIndex] & 0x0000001) {
for (count = (-noiseIndicatorAlignJumpsIntWB) count < © count++)

{
hulp = (1.0 - 1.9*count /
(delayJumpCompWB*noiseIndicatorAlignJumpsIntWB)) / (1.0 + 1.0 /

delayJumpCompWB)
if (frameIndex>(statics->startFrameldx - count))
{
if (maxFregBarkSource < maxFregBarkHighLimit) {
aDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp, ©.3)
aAddedDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp,
0.3)

} else {
aDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp, ©.6)
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aAddedDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp,
0.6)

}
)

for (count = @ count < (noiseIndicatorAlignJumpsIntWB + 1) count++)

hulp = (1.0 + 1.0*count /
(delayJumpCompWB*noiseIndicatorAlignJumpsIntwB)) / (1.0 + 1.0 /

delayJumpCompWB)
if (frameIndex < (statics->stopFrameIdx - count))
{
if (maxFregBarkSource < maxFregBarkHighLimit) {
aDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp, ©.3)
aAddedDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp,
0.3)
} else {
aDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp, ©.6)
aAddedDisturbance[jj].m_pData[frameIndex + count] *= pow(hulp,
0.6)
}
}

}

}
if (aDisturbance[jj].m_pData[frameIndex] < 2.0)

aDisturbance[jj].m_pData[frameIndex] = 2.0
if (aAddedDisturbance[jj].m_pData[frameIndex] < 2.0)
aAddedDisturbance[jj].m_pData[frameIndex] = 2.0

//CLIP TO MAXIMUM DEGRADATION

if (abisturbance[jj].m_pData[frameIndex] >
1.07*maxDisturbance*globalScaleCorrectionIntelllLevelCorrectionForMaximumD)
aDisturbance[jj].m_pData[frameIndex] =
1.07*maxDisturbance*globalScaleCorrectionIntelllLevelCorrectionForMaximumD

if (aAddedDisturbance[jj].m_pData[frameIndex] >
(2.0*maxDisturbance*globalScaleCorrectionIntelllevelCorrectionForMaximumA))
aAddedDisturbance[jj].m_pData[frameIndex] =
2.0*maxDisturbance*globalScaleCorrectionIntelllLevelCorrectionForMaximumA

hulpl = (aOriginallLoudness.m_pData[frameIndex]) - 27.0
if (hulpl < 1.9) hulpl = 1.0

hulpl = pow(hulpl, 0.3)
aDisturbance[jj].m_pData[frameIndex] /= hulpl

hulpl = (aOriginallLoudness.m_pData[frameIndex]) - 18.0

if (hulpl < 0.95) hulpl = 0.95

hulpl = pow(hulpl, ©.2*aPureFrqlLoudnessMeanCompensation)
aAddedDisturbance[jj].m_pData[frameIndex] /= hulpl

hulpl = (aDistortedLoudness.m_pData[frameIndex]) - 23.0

if (hulpl < 1.0) hulpl = 1.0

hulpl = pow(hulpl, ©.18*aPureFrglLoudnessMeanCompensation)
aAddedDisturbance[jj].m_pData[frameIndex] /= hulpl
aDisturbance[jj].m_pData[frameIndex] *= pow(fractionOfUsedFrames, ©.75)
aAddedDisturbance[jj].m_pData[frameIndex] *= pow(fractionOfUsedFrames, 0.7)
aAddedDisturbance[jj][frameIndex] *= pow(fractionOfSilentFrames, ©.05)

//compensation for DISTURBANCE VARIANCE
aDisturbance[jj].m_pData[frameIndex] *= pow((0.98*varianceDisturbanceUp + 1.05),

0.7)

aAddedDisturbance[jj].m_pData[frameIndex] *= pow((varianceDisturbanceUp + 1.0),
0.9)

aDisturbance[jj].m_pData[frameIndex] *= pow((varianceDisturbanceDown + 1.0),
0.1)

if (frameIndex > (statics->startFrameIdx + 10))

{
//compensation for LOUDNESS JUMPS
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hulpl = (aOriginallLoudness.m_pData[frameIndex] + ©.0001) /
(aOriginallLoudness.m_pData[frameIndex - 1] + ©.0001)

if (hulpl < 1.0) hulpl = 1.0

aDisturbance[jj].m_pData[frameIndex] /= pow((hulpl + 1.0), 0.04)

aAddedDisturbance[jj].m_pData[frameIndex] *= pow((hulpl + 1.0), ©.01)

hulp = aDistortedLoudness.m_pData[frameIndex]

if (hulp < 11.9) hulp = 11.0

hulp = pow(hulp, 3.9)

hulp2 = (aDistortedLoudness.m_pData[frameIndex] * hulp + 1.0e-8) /
(abDistortedLoudness.m_pData[frameIndex - 1] * hulp + 1.0e-8)

if (hulp2 < 1.0) hulp2 = 1.0

aAddedDisturbance[jj].m_pData[frameIndex] /= pow((hulp2 + 1.0), 0.04)

hulpl = (aOriginallLoudness.m_pData[frameIndex - 1] * hulp + 1.0e-8) /
(aOriginallLoudness.m_pData[frameIndex] * hulp + 1.0e-8)

if (hulpl < 1.0) hulpl = 1.0

aDisturbance[jj].m_pData[frameIndex] *= pow((hulpl + 1.0), 0.03)

if (frameIndex<statics->stopFrameIdx)

{

hulpl = mpPitchVec[frameIndex]

hulp2 = mpPitchVecDeg[frameIndex]

if (hulp1<40.0) hulpl = 40.0

if (hulp1>400.0) hulpl = 400.0

if (hulp2<40.0) hulp2 = 40.0

if (hulp2>400.0) hulp2 = 400.0

hulp = (hulp2 + 1.0) / (hulpl + 1.9)

if (hulp>1.0) hulp = 1.0 / hulp

if (mpPitchVec[frameIndex] <0.1 && mpPitchVecDeg[frameIndex]>20.0)

{
aDisturbance[jj].m_pData[frameIndex] /= 1.07
aAddedDisturbance[jj].m_pData[frameIndex] /= 1.07

}

if (mpPitchVec[frameIndex] > 20.0 && mpPitchVecDeg[frameIndex] < 0.1)

{
aDisturbance[jj].m_pData[frameIndex] *= 1.07
aAddedDisturbance[jj].m_pData[frameIndex] *= 1.07

}

}

if (aDisturbance[jj].m_pData[frameIndex] < 2.0)
aDisturbance[jj].m_pData[frameIndex] = 2.0

if (aAddedDisturbance[jj].m_pData[frameIndex] < 2.0)
aAddedDisturbance[jj].m_pData[frameIndex] = 2.0

}
}
else
{
for (int jj = @ jj < NUMBER_OF_POWERS_OVER_FREQ jj++)
aDisturbance[jj].m_pData[frameIndex] = 0.0
aAddedDisturbance[jj].m_pData[frameIndex] = 0.0
}
}

}

distortedLoudnessTimbrePerFrameNarrowbandAvg /= (numberOfaActiveFreqresponse + 0.1)

distortedLoudnessTimbrePerFrameNarrowbandAvgeoo =
distortedLoudnessTimbrePerFrameNarrowbandAvg

if (distortedLoudnessTimbrePerFrameNarrowbandAvgo00<250.0)
distortedlLoudnessTimbrePerFrameNarrowbandAvgeoo = 250.0

if (distortedLoudnessTimbrePerFrameNarrowbandAvgo00>800.0)
distortedLoudnessTimbrePerFrameNarrowbandAvgooe = 800.0

distortedLoudnessTimbrePerFrameNarrowbandAvgeee = 1.0 /
pow( (distortedLoudnessTimbrePerFrameNarrowbandAvgoeo / 500.0), 0.02)

distortedLoudnessTimbreHighPerFrameAvg /= (numberOfSpeechFrames + 0.1)
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distortedLoudnessTimbreHighPerFrameAvgSilent /= (numberOfSilentFrames + 0.1)

distortedLoudnessTimbreHighPerFrameAvgActive /= (numberOfActiveFrames + 0.1)

distortedlLoudnessTimbreHighPerFrameAvgActive000 =
distortedlLoudnessTimbreHighPerFrameAvgActive

if (distortedLoudnessTimbreHighPerFrameAvgActive<15.0)
distortedlLoudnessTimbreHighPerFrameAvgActive = 15.0

if (distortedLoudnessTimbreHighPerFrameAvgActive>60.0)
distortedlLoudnessTimbreHighPerFrameAvgActive = 60.0

distortedlLoudnessTimbreHighPerFrameAvgActive = 1 /
distortedlLoudnessTimbreHighPerFrameAvgActive

distortedlLoudnessTimbreHighPerFrameAvgActive *= 2.5

frameCorrelationTimeCompensationDifferenceAvg /= (numberOfSpeechFrames + 0.1)

distortedlLoudnessTimbreHighPerFrameAvgActive000 -= 250.0
if (distortedLoudnessTimbreHighPerFrameAvgActive00o > 80.0)
distortedlLoudnessTimbreHighPerFrameAvgActived00 = 80.0
distortedlLoudnessTimbreHighPerFrameAvgActive000 /= 3000.0
distortedlLoudnessTimbreHighPerFrameAvgActive000 +=
distortedlLoudnessTimbreHighPerFrameAvgActive

frameCorrelationTimeDisturbanceAvgCompensation@@@silent /= (numberOfSilentFrames + 0.1)
frameCorrelationTimeDisturbanceAvgCompensation@@@silent = 1.01 /
pow( (frameCorrelationTimeDisturbanceAvgCompensation@@@silent + 1.0), 0.05)

frameCorrelationTimeDisturbanceAvgCompensation@0@ /= (numberOfSpeechFrames + ©.1)
frameCorrelationTimeDisturbanceAvgCompensation@ee = 1.0 /
pow( (frameCorrelationTimeDisturbanceAvgCompensation@ed + 0.9), 0.05)

distortedLoudnessTimbreHighPerFrameAvgXnoiseIndicatorTimbre = pow((0.95 +
distortedLoudnessTimbreHighPerFrameAvg*noiseIndicatorTimbre), ©.03)

avgPitchLoudFrames000 = 0.0

counto = 0

avgPitchLoudFramesRise000 = 0.0

avgPitchLoudFramesDrop0eo = 0.0

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)

if (frameIndex > (statics->startFrameldx + 5))
{
if (aOriginallLoudness.m_pData[frameIndex
aOriginalLoudness.m_pData[frameIndex - 4] > 1.0 &&
aOriginallLoudness.m_pData[frameIndex - 3] > 1.0 &&
aOriginallLoudness.m_pData[frameIndex - 2] > 1.0 &&
aOriginalloudness.m_pData[frameIndex
aOriginallLoudness.m_pData[frameIndex] > 1.0 &&
mpPitchVec[frameIndex - 5] > 30.0 && mpPitchVec[frameIndex - 4] > 30.0 &&
mpPitchVec[frameIndex - 3] > 30.0 &&
mpPitchVec[frameIndex - 2] > 30.0 && mpPitchVec[frameIndex - 1] > 30.0 &&
mpPitchVec[frameIndex] > 30.0)

{

5] > 1.0 &&

1] > 1.0 &&

avgPitchLoudFrames@0@ += mpPitchVec[frameIndex]

counto++

hulpl = (mpPitchVec[frameIndex - 5] + mpPitchVec[frameIndex - 4] +
mpPitchVec[frameIndex - 3]) / 3.0

hulp2 = (mpPitchVec[frameIndex - 2] + mpPitchVec[frameIndex - 1] +
mpPitchVec[frameIndex]) / 3.0

if (hulp2 > hulpl)

{

avgPitchLoudFramesRise@00 += (hulp2 - hulpl)
}
else
{

avgPitchLoudFramesDropeo@ += (hulpl - hulp2)
}
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for (i = © i < NUMBER_OF_POWERS_OVER_FREQ i++) {
if (frameIndex > 10 && aActiveFreqresponse.m_pData[frameIndex]) {
aAddedDisturbance[i].m_pData[frameIndex] *=
distortedlLoudnessTimbreHighPerFrameAvgXnoiseIndicatorTimbre

}

}
}
avgPitchLoudFrames00o /= (count@ + 0.1)
avgPitchLoudFramesCompensation = pow((avgPitchLoudFrameseeo + 1.0), 0.006) / 1.01
avgPitchLoudFramesRise@00 /= (count® + 0.1)
avgPitchLoudFramesDropoed /= (count® + 0.1)
if (avgPitchLoudFrames000<50.0) avgPitchLoudFrames00® = 50.0
if (avgPitchLoudFrames@00>170.0) avgPitchLoudFrameseee = 170.0
if (avgPitchLoudFramesRise000<1.0) avgPitchLoudFramesRise000 = 1.0
if (avgPitchLoudFramesDrop000<1.0) avgPitchLoudFramesDropoee = 1.0
if (avgPitchLoudFramesRise000>20.0) avgPitchLoudFramesRise000 = 20.
if (avgPitchLoudFramesDrop000>20.0) avgPitchLoudFramesDropooo = 20.

0
0

//END POLQAMAIN PART 2

hulpl = 0.0

hulp2 = 0.0

for (frameIndex = (statics->startFrameIdx + 5) frameIndex <= (statics->stopFrameIdx)
frameIndex++)

{
if (UseThisFrame[frameIndex])
{
if (aActiveFregresponse.m_pData[frameIndex])
{
hulpl += originalPitchPowerDensity.Total((frameIndex), 50.0, 3500.0)
hulp2 += distortedPitchPowerDensity.Total((frameIndex), 50.0, 3500.0)
}
}
}

hulpl /= (numberOfaActiveFreqresponse + 1.0)
hulp2 /= (numberOfaActiveFreqresponse + 1.0)
scale = 1.0e9/(hulpl+1.9)
for (frameIndex = (statics->startFrameIdx+5) frameIndex <= (statics->stopFrameIdx)
frameIndex++) {
if (UseThisFrame[frameIndex]) {
originalPitchPowerDensity. MultiplyWith (frameIndex, scale)
}
}
scale = 1.0e9/(hulp2+1.9)
for (frameIndex = (statics->startFrameIdx+5) frameIndex <= (statics->stopFrameIdx)
frameIndex++) {
if (UseThisFrame[frameIndex]) {
distortedPitchPowerDensity. MultiplyWith (frameIndex, scale)
}
}

count = @
scaleDistortion = 0.0
scaleDistortion2 = 0.0
oldOldScale = 1.0
oldScale = 1.0
for (frameIndex = (statics->startFrameIdx + 18) frameIndex <= (statics->stopFrameIdx)
frameIndex++) {
if (UseThisFrame[frameIndex]) {
aOriginalTotalPower.m_pData[frameIndex] =
originalPitchPowerDensity.Total((frameIndex), 200.0, 3000.0)
aDistortedTotalPower.m_pData[frameIndex] =
distortedPitchPowerDensity.Total((frameIndex), 200.0, 3000.0)
scale = 1.0
countl = 0@

for (1 = -10 1< 0 i++) {
if ((aOriginalTotalPower.m_pData[frameIndex + 1]>6.0e6)) {
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countl++

hulpl = originalPitchPowerDensity.Total((frameIndex + i), 200.0, 3500.0)
hulp2 = distortedPitchPowerDensity.Total((frameIndex + i), 200.0, 3500.0)
scale *= (hulpl + (XFLOAT) 4.0e4) / (hulp2 + (XFLOAT) 4.0e4)

}

scale = pow(scale, 4.0 / (countl + 1.0))

if (scale > 22.0) scale = 22.90

if ((aOriginalTotalPower.m_pData[frameIndex]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 1]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 2]>1.0e7)

&& (aOriginalTotalPower.m_pData[frameIndex - 3]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 4]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 5]>1.0e7)

&& (aOriginalTotalPower.m_pData[frameIndex - 6]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 7]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 8]>1.0e7)

&& (aDistortedTotalPower.m_pData[frameIndex]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 1]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 2]>1.0e7)

&& (aDistortedTotalPower.m_pData[frameIndex - 3]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 4]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 5]>1.0e7)

&& (aDistortedTotalPower.m_pData[frameIndex - 6]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 7]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 8]>1.0e7))

{

hulp = aDisturbance[2].m_pData[frameIndex] - 10.0

if (hulp<@.0) hulp = 0.0

hulp = pow(hulp, 4.0)

hulp3 = fabs(oldOldScale - scale) / (hulp + 1.0e-3) - 300.0

if (hulp3<1.0) hulp3 = 1.0

scaleDistortion += hulp3

hulp3 = fabs(oldOldScale - scale) / (1.0e-3)
if (hulp3<0.0) hulp3 = 0.0
scaleDistortion2 += hulp3

count++

0ldOldScale = oldScale
oldScale = scale

¥
¥

scaleDistortion /= (count + 0.1)
scaleDistortion2 /= (count + ©.1)

count = 0
scaleDistortion3 = 0.0
scaleDistortion4 = 0.0

oldOldScale = 1.0
oldScale = 1.0
for (frameIndex = (statics->startFrameIdx + 18) frameIndex <= (statics->stopFrameIdx)
frameIndex++) {
if (UseThisFrame[frameIndex]) {
aOriginalTotalPower.m_pData[frameIndex] =
originalPitchPowerDensity.Total((frameIndex), 300.0, 4000.0)
aDistortedTotalPower.m_pData[frameIndex] =
distortedPitchPowerDensity.Total((frameIndex), 300.0, 4000.0)
scale = 1.0
countl = 0@

for (1 = -10 i< 0 i++) {
if ((aOriginalTotalPower.m_pData[frameIndex + i1]>3.0e6)) {
countl++
hulpl = originalPitchPowerDensity.Total((frameIndex + i), 200.0, 3500.0)
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hulp2 = distortedPitchPowerDensity.Total((frameIndex + i), 200.0, 3500.0)
scale *= (hulp2 + (XFLOAT) 5.0e4) / (hulpl + (XFLOAT) 5.0e4)

}

scale = pow(scale, 1.0 / (countl + 1.0))

if (scale > 15.0) scale = 15.90

if ((aOriginalTotalPower.m_pData[frameIndex]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 1]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 2]>1.0e7)

&& (aOriginalTotalPower.m_pData[frameIndex - 3]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 4]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 5]>1.0e7)

&& (aOriginalTotalPower.m_pData[frameIndex - 6]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 7]>1.0e7) &&
(aOriginalTotalPower.m_pData[frameIndex - 8]>1.0e7)

&& (aDistortedTotalPower.m_pData[frameIndex]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 1]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 2]>1.0e7)

&& (aDistortedTotalPower.m_pData[frameIndex - 3]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 4]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 5]>1.0e7)

&& (aDistortedTotalPower.m_pData[frameIndex - 6]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 7]>1.0e7) &&
(aDistortedTotalPower.m_pData[frameIndex - 8]>1.0e7))

{

hulp = aDisturbance[2].m_pData[frameIndex] - 10.0

if (hulp<@.0) hulp = 0.0

hulp = pow(hulp, 4)

hulp3 = fabs(oldOldScale - scale) / (hulp + 1.0e-3) - 300.0
if (hulp3<1.0) hulp3 = 1.0

scaleDistortion3 += hulp3

hulp3 = fabs(oldOldScale - scale) / (1.0e-3)
if (hulp3<@.0) hulp3 = 0.0
scaleDistortion4 += hulp3

count++

0ldOldScale = oldScale
oldScale = scale

}
X

scaleDistortion3 /= (count + ©.1)
scaleDistortiond4 /= (count + 0.1)

scaleDistortion -= 30.0
if (scaleDistortion<1.0) scaleDistortion = 1.0

scaleDistortion2 -= 30.0
if (scaleDistortion2<1.0) scaleDistortion2 = 1.0

scaleDistortion3 -= 30.0
if (scaleDistortion3<1.0) scaleDistortion3 = 1.0

int numberOfSilentInstertions = 1

for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)
{

if ((!(pMarkSectionFlags[frameIndex] & 8)) && (!(pMarkSectionFlags[frameIndex] & 2)))

numberOfSilentInstertions++

}

XFLOAT numberOfSilentInstertionsCompensation = pow(numberOfSilentInstertions / 2.5, 0.02)

XFLOAT numberOfSilentInstertionsCompensationAdded = pow(numberOfSilentInstertions / 2.5,
0.04)

hulpDelayMem = 0.0
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XFLOAT fregShiftChanges
int hulpCountMin = -((int)(((5.0*%0.75 + 3.5) > @) ? (5.0%0.75 + 3.5)+0.5f : (5.0%0.75 +

3.5)-0.5f))
int hulpCountMax = ((int)(((7.5%@.75 - 1.75) > @) ? (7.5%0.75 - 1.75)+0.5f : (7.5%*8.75 -
1.75)-0.5f))

int jjMax = 6
freqShiftChangesAvg = 0.0
for (frameIndex = (statics->startFrameIdx+12) framelIndex <= (statics->stopFramelIdx-4)
frameIndex++) {
hulpe = ( (XFLOAT) (abs(pOverviewHolder->m_DelayPerFrame[frameIndex + 1] -
pOverviewHolder->m_DelayPerFrame[frameIndex]))*1000.0/ (XFLOAT)
pOverviewHolder->m_SampleFrequencyHz) - 1.0
if (hulpe<e.0) hulpe = 0.0
if (hulpe>8.0) hulpo = 8.0
hulpl = ( (XFLOAT) (abs(pOverviewHolder->m_DelayPerFrame[frameIndex] -
pOverviewHolder->m_DelayPerFrame[frameIndex - 1]))*1000.0/ (XFLOAT)
pOverviewHolder->m_SampleFrequencyHz) - 1.0
if (hulp1<@.0) hulpl = 0.0
if (hulp1>8.0) hulpl = 8.0
hulp2 = ( (XFLOAT) (abs(pOverviewHolder->m_DelayPerFrame[frameIndex - 1] -
pOverviewHolder->m_DelayPerFrame[frameIndex - 2]))*1000.0/ (XFLOAT)
pOverviewHolder->m_SampleFrequencyHz) - 1.0
if (hulp2<0.0) hulp2 = 0.0
if (hulp2>8.0) hulp2 = 8.0
hulp3 = ( (XFLOAT) (abs(pOverviewHolder->m_DelayPerFrame[frameIndex - 2] -
pOverviewHolder->m_DelayPerFrame[frameIndex - 3]))*1000.0/ (XFLOAT)
pOverviewHolder->m_SampleFrequencyHz) - 1.0
if (hulp3<0.0) hulp3 = 0.0
if (hulp3>8.0) hulp3 = 8.0
hulp4 = ( (XFLOAT) (abs(pOverviewHolder->m_DelayPerFrame[frameIndex - 3] -
pOverviewHolder->m_DelayPerFrame[frameIndex - 4]))*1000.0/ (XFLOAT)
pOverviewHolder->m_SampleFrequencyHz) - 1.0
if (hulp4<0.0) hulp4 = 0.0
if (hulp4>8.0) hulp4 = 8.0
hulpDelay = hulp® + hulpl + hulp2 + hulp3 + hulp4d
if (hulpDelay<©0.0) hulpDelay = 0.0
if (hulpDelay>(8.0)) hulpDelay = (8.9)
hulpDelay *= (XFLOAT)0.028*(pow(aDistortedLoudness.m_pData[frameIndex - 5],
(XFLOAT)1.8) + (XFLOAT)0.001)
hulpDelay *= (XFLOAT)0.028*(pow(aDistortedLoudness.m_pData[frameIndex - 3],
(XFLOAT)1.8) + (XFLOAT)0.001)
hulpDelay *= (XFLOAT)0.028*(pow(aDistortedLoudness.m_pData[frameIndex - 1],
(XFLOAT)1.8) + (XFLOAT)0.001)
hulpDelay *= (XFLOAT)0.028*(pow(aDistortedLoudness.m_pData[frameIndex + 1],
(XFLOAT)1.8) + (XFLOAT)0.001)
hulpDelay *= compensation_FFLAG_SHORT_DELAY_CHANGE
hulpDelayMem = hulpDelay

freqShiftChanges = 0.0

for (hulpCount = -1 hulpCount < 1 hulpCount++) freqShiftChanges +=
1.0*abs(bestSpectrumShift[frameIndex + hulpCount] - bestSpectrumShift[frameIndex +
hulpCount - 1])

freqShiftChangesAvg += freqShiftChanges

for (i = © i < NUMBER_OF_POWERS_OVER_FREQ i++) {

if (maxFreqgBarkSource < maxFregBarkHighLimit) {
for (hulpCount = hulpCountMin hulpCount < hulpCountMax hulpCount++) {

aDisturbance[i].m_pData[frameIndex + hulpCount] -= 0.00006*hulpDelay

aAddedDisturbance[i].m_pData[frameIndex + hulpCount] -=
0.00006*hulpDelay

if (aDisturbance[i].m_pData[frameIndex + hulpCount] < ©.9)
aDisturbance[i].m_pData[frameIndex + hulpCount] = 0.0

if (aAddedDisturbance[i].m_pData[frameIndex + hulpCount] < ©.90)
aAddedDisturbance[i].m_pData[frameIndex + hulpCount] = 0.0

}
for (int jj =1 3jj < jjMax Jjj++) aDisturbance[i].m_pData[frameIndex - jj]
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/= pow((freqShiftChanges + 1.0), 0.12)

else {

for (hulpCount = hulpCountMin hulpCount < hulpCountMax hulpCount++) {
aDisturbance[i].m_pData[frameIndex + hulpCount] -= 0.00006*hulpDelay

aAddedDisturbance[i].m_pData[frameIndex + hulpCount] -=
0.00006*hulpDelay

if (aDisturbance[i].m_pData[frameIndex + hulpCount] < ©.0)
aDisturbance[i].m_pData[frameIndex + hulpCount] = 0.0

if (aAddedDisturbance[i].m_pData[frameIndex + hulpCount] < ©.90)
aAddedDisturbance[i].m_pData[frameIndex + hulpCount] = 0.0

for (int jj =1 Jjj < jjMax Jjj++) aDisturbance[i].m_pData[frameIndex - jj]

/= pow((freqShiftChanges + 1.0), 0.12)
}

}
}
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)
{
}
count = @

number_of_sections_inserted = 0

number_of_sections_critical = ©

number_of_sections_invalid = ©

bool startedInsertion = false

int indexStartedInsertion = @

XFLOAT penalizationLevelBeforeAfterInsertion = 0.0

penalizationLevelBeforeAfterInsertionAvgooo = 0.0

for (frameIndex = statics->startFrameIdx frameIndex < (statics->stopFrameIdx - 1)
frameIndex++)

{

delayReliabilityPerFrameWeight =
(pOverviewHolder->m_DelayReliabilityPerFrame[frameIndex] +
pOverviewHolder->m_DelayReliabilityPerFrame[frameIndex + 1]) / 2.0

if (delayReliabilityPerFrameWeight<0.03) delayReliabilityPerFrameWeight = 0.03

if (delayReliabilityPerFrameWeight>0.9) delayReliabilityPerFrameWeight = 0.9

delayReliabilityPerFrameWeight /= 0.9

delayReliabilityPerFrameWeight = pow(delayReliabilityPerFrameWeight, ©.04)

hulpl = 1.0

hulp2 = 1.0

if (pMarkSectionFlags[frameIndex] & 4)
{

number_of_sections_invalid++

else if (pMarkSectionFlags[frameIndex] & 2)

{
number_of_sections_critical++
hulp2 = pow((1.0*pMarkSectionFlags[frameIndex]) + 0.1, 0.4)
}
else if (pMarkSectionFlags[frameIndex] & 1)
{

number_of_sections_inserted++
hulpl = pow((1.0*pMarkSectionFlags[frameIndex]) + 0.1, 0.3)

if (!(pMarkSectionFlags[frameIndex] & 8)) {
if (startedInsertion == true)
{
penalizationLevelBeforeAfterInsertion = 0.0
if (indexStartedInsertion >(statics->startFrameldx + 2))
penalizationLevelBeforeAfterInsertion +=
2.0*aDistortedLoudness.m_pData[indexStartedInsertion - 1]
if (frameIndex <(statics->stopFrameldx - 1))
if ((frameIndex - indexStartedInsertion) > 10)
penalizationLevelBeforeAfterInsertion += (aDistortedLoudness.m_pData[frameIndex]
+ aDistortedLoudness.m_pData[frameIndex + 1]) / 14.0
penalizationLevelBeforeAfterInsertionAvgooo +=
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penalizationLevelBeforeAfterInsertion
for (int j = indexStartedInsertion j < frameIndex j++){
for (i = @ i < NUMBER_OF_POWERS_OVER_FREQ i++){
aDisturbance[i].m_pData[j] +=
0.15*penalizationLevelBeforeAfterInsertion*pow((i*1.0 + 1.9), 0.2)
aAddedDisturbance[i].m_pData[j] +=
penalizationLevelBeforeAfterInsertion*pow((i*1.0 + 1.0), 0.2)

}
}
startedInsertion = false
}
}
else {
if (startedInsertion == false)
{
startedInsertion = true
indexStartedInsertion = frameIndex
}
for (i = @ i < NUMBER_OF_POWERS_OVER_FREQ i++) {
aDisturbance[i].m_pData[frameIndex] = 17.0*pow((i*1.0 + 1.9), 0.4)
aAddedDisturbance[i].m_pData[frameIndex] = 0.0
}
}

}

fraction_of_sections_inserted = number_of_sections_inserted / (numberOfSpeechFrames + 0.01)

fraction_of_sections_critical = number_of_sections_critical / (numberOfSpeechFrames + 0.01)

fraction_of_sections_invalid = number_of_sections_invalid / (numberOfSpeechFrames + ©0.01)

penalizationLevelBeforeAfterInsertionAvg@oe = penalizationlLevelBeforeAfterInsertionAvgooe /
(numberOfSpeechFrames + 0.01)

freqShiftChangesAvg /= (numberOfSpeechFrames + 0.01)

if (statics->nrSpeechFrames > 0)

{
averageScale = (XFLOAT)pow((averageScale / statics->nrSpeechFrames), (XFLOAT) 5e-3)
}
else
{
averageScale = (XFLOAT) 1.0
}

int NumFrames = statics->nrFrames
pOverviewHolder->m_NumberOfFrames = NumFrames
pOverviewHolder->m_aTransformLength = aTransformLength
pOverviewHolder->m_OverlapCoeff = 0.75
pOverviewHolder->m_SampleFrequencyHz = (long)statics->sampleRate
pOverviewHolder->m_NumberOfBands=statics->aNumberOfBarkBands

pOverviewHolder->m_ResultFlags |= (RESF_LEVEL1_AVAILABLE)

if (gBatchMode)

{
s.Format("PSQM command completed succesfully!\n")
return TRUE

}

if (Mode & RESF_LEVEL3_AVAILABLE)

{

pOverviewHolder->m_pDisturbance = (double*)matMalloc(NumFrames * sizeof(double))
pOverviewHolder->m_pAddedDisturbance = (double*)matMalloc(NumFrames * sizeof(double))
pOverviewHolder->m_pDistortedLoudness = (double*)matMalloc(NumFrames * sizeof(double))
pOverviewHolder->m_pOriginalLoudness = (double*)matMalloc(NumFrames * sizeof(double))
pOverviewHolder->m_pTime = (double*)matMalloc(NumFrames * sizeof(double))

pOverviewHolder->m_StartFrameIndex = statics->startFrameIdx
pOverviewHolder->m_StopFrameIndex = statics->stopFrameIdx
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for (frameIndex = statics->startFrameIdx frameIndex <= statics->stopFrameIdx
frameIndex++)

{

pOverviewHolder->m_pDisturbance[frameIndex] = aDisturbance[(3 - MINIMUM_POWER_FREQ)
/ STEP_POWER_FREQ].m_pData[frameIndex]

pOverviewHolder->m_pAddedDisturbance[frameIndex] =
aAddedDisturbance[0].m_pData[frameIndex]

pOverviewHolder->m_pDistortedLoudness[frameIndex] =
aDistortedLoudness.m_pData[frameIndex]

pOverviewHolder->m_pOriginallLoudness[frameIndex] =
aOriginallLoudness.m_pData[frameIndex]

pOverviewHolder->m_pTime[frameIndex] = frameIndex * (aTransformLength *
OverlapCoeff) / statics->sampleRate

}

CreateArrayFromCSignal (&pOverviewHolder->m_pOriginalHzPowerSpectrum,
&originalHzPowerSpectrum)

CreateArrayFromCSignal (&pOverviewHolder->m_pDistortedHzPowerSpectrum,
&distortedHzPowerSpectrum)

CreateArrayFromCSignal(&pOverviewHolder->m_pOriginalPitchPowerDensity,
&originalPitchPowerDensity)

CreateArrayFromCSignal(&pOverviewHolder->m_pDistortedPitchPowerDensity,
&distortedPitchPowerDensity)

CreateArrayFromCSignal (&pOverviewHolder->m_pOriginalLoudnessDensity,
&originallLoudnessDensity)

CreateArrayFromCSignal (&pOverviewHolder->m_pDistortedLoudnessDensity,
&distortedLoudnessDensity)

CreateArrayFromCSignal(&pOverviewHolder->m_pDisturbanceDensity, &disturbanceDensity)

pOverviewHolder->m_ResultFlags |= RESF_LEVEL3_AVAILABLE
}

else

{
pOverviewHolder->m_StartFrameIndex = ©
pOverviewHolder->m_StopFrameIndex=0

pOverviewHolder->m_pDisturbance = 0
pOverviewHolder->m_pAddedDisturbance = @
pOverviewHolder->m_pDistortedLoudness = @
pOverviewHolder->m_pOriginallLoudness = ©
pOverviewHolder->m_pTime = ©

pOverviewHolder->m_SizeofAlignedOriginaTimeSeries = 0
pOverviewHolder->m_AlignedOriginalTimeSeries = ©

pOverviewHolder->m_SizeofAlignedDistortedTimeSeries = @
pOverviewHolder->m_AlignedDistortedTimeSeries = @

}

if (UseThisFrame) delete[] UseThisFrame

if (FrameFlags) delete[] FrameFlags

if (bestSpectrumShift)
matFree(bestSpectrumShift)

if (bestWarpingFacPerFrame)
matFree(bestWarpingFacPerFrame)

return TRUE
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