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typedef double XFLOAT
typedef double OTA_FLOAT

{

void PrintFrequencyResponse(CNewLogFile &pResultsFile, const CBarkSpectrum
&pOriginalPitchPowerDensitySum, const CBarkSpectrum &pDistortedPitchPowerDensitySum, const
PolgaStatics *statics)
{
XFLOAT x
CNewStdString s

pResultsFile.WriteString("PERCEPTUAL FREQUENCY RESPONSE in dB\n")

pResultsFile.WriteString("Frequency (Bark) Frequency (Hz) Relative Level (dB) Band
Index Number\n")

for (int bandIndex = @ bandIndex < statics->aNumberOfBarkBands bandIndex++)

{
if ((pOriginalPitchPowerDensitySum.m_pData[@][bandIndex] < ©0.1) &&
(pDistortedPitchPowerDensitySum.m_pData[@][bandIndex] < ©.1))

{
¥

else

{
x = 10 * log((XFLOAT)((pDistortedPitchPowerDensitySum.m_pData[@][bandIndex] + ©.01) /
(pOriginalPitchPowerDensitySum.m_pData[@][bandIndex] + ©.01))) / log(10.0)
}
s.Format (" %5.1f %8.0f %5.1f %i \n",
statics->aCentreOfBandBark[bandIndex], statics->aCentreOfBandHz[bandIndex], x, bandIndex)
pResultsFile.WriteString(s)

X = 98765.43

}
pResultsFile.WriteString("\n\n")

}

XFLOAT CalculateFrequencyIndicator_SpeechLQ(const CPOLQAData *POLQAHandle, const CBarkSpectrum&
originalPitchPowerDensity_intact, const CBarkSpectrum& distortedPitchPowerDensity_intact, const
CDoubleArray& OriginalTotalPower, const CDoubleArray& DistortedTotalPower,

const int* ActiveRatioOkFlags, const XFLOAT GlobalCompensationl, const XFLOAT
PowerRatioAvgProduct, const CIntArray& SilentFrameFlags, const int numberOfSilentFrames,
XFLOAT PureFreqPl, const PolgaStatics *statics, CNewLogFile& ResultsFile)

{

CBarkSpectrum originalPitchPowerDensityPureFrq, distortedPitchPowerDensityPureFrq,
originalloudnessDensityPureFrq, distortedLoudnessDensityPureFrq

CBarkSpectrum originalPitchPowerDensityAvgPureFrq, distortedPitchPowerDensityAvgPureFrq

CBarkSpectrum originalPitchLoudnessDensityAvgPureFrq,
distortedPitchLoudnessDensityAvgPureFrq

CBarkSpectrum originalPitchLoudnessDensityMainAvg, distortedPitchLoudnessDensityMainAvg

CIntArray aBothActive

XFLOAT aOriginalloudnessPureFrgqMean, aDistortedLoudnessPureFrgMean,
aLoudnessPureFrqScaling, loudnessPureFrqgVar

XFLOAT aPureFrqLoudnessMean

int frameIndex

int numberOfSpeechFrames = statics->stopFrameldx - statics->startFrameIdx

originalPitchPowerDensityPureFrq.Initialize("originalPitchPowerDensityPurefFrq", POLQAHandle)

distortedPitchPowerDensityPurefFrqg.Initialize("distortedPitchPowerDensityPurefFrq",
POLQAHandle)

originalLoudnessDensityPureFrq.Initialize("originallLoudnessDensityPureFrq", POLQAHandle)

originalPitchPowerDensityAvgPureFrq.Initialize("originalPitchPowerDensityAvgPureFrq",
POLQAHandle)

distortedPitchPowerDensityAvgPureFrq.Initialize("distortedPitchPowerDensityAvgPureFrq"”,
POLQAHandle)

originalPitchLoudnessDensityAvgPurefFrq.Initialize("originalPitchLoudnessDensityAvgPureFrq",
POLQAHandle)
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distortedPitchLoudnessDensityAvgPureFrq.Initialize("distortedPitchLoudnessDensityAvgPureFrq",
POLQAHandle)

distortedLoudnessDensityPurefFrq.Initialize("distortedLoudnessDensityPurefFrq", POLQAHandle)

originalPitchLoudnessDensityMainAvg.Initialize("originalPitchLoudnessDensityMainAvg",
POLQAHandle)

distortedPitchLoudnessDensityMainAvg.Initialize("distortedPitchLoudnessDensityMainAvg",
POLQAHandle)

originalPitchPowerDensityPureFrq.FrequencyWarpingOf(POLQAHandle, originalHzPowerSpectrum,
1.0)

distortedPitchPowerDensityPureFrq.FrequencyWarpingOf(POLQAHandle, distortedHzPowerSpectrum,
PitchRatio)

aBothActive.SetSize(statics->nrFrames)
XFLOAT hulp

XFLOAT hulpl
XFLOAT hulp2

0.0
0.0

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

{
if (ActiveRatioOkFlags[frameIndex])
{
hulpl += originalPitchPowerDensityPureFrq.Total(frameIndex, 300.0, 5000.0)
hulp2 += distortedPitchPowerDensityPureFrq.Total(frameIndex, 300.0, 5000.0)
}
}

hulpl /= (numberOfSpeechFrames + 0.01)
hulp2 /= (numberOfSpeechFrames + 0.01)
hulpl = 3.0e8 / (hulpl*GlobalCompensationl + 1.0)
hulp2 = 3.0e8 / (hulp2*GlobalCompensationl + 1.0)
for (frameIndex = statics->startFrameldx frameIndex <= statics->stopFrameIdx frameIndex++)
{
originalPitchPowerDensityPureFrq.MultiplyWith(frameIndex, hulpl)
distortedPitchPowerDensityPureFrq.MultiplyWith(frameIndex, hulp2)
}
distortedLoudnessDensityPureFrq.IntensityWarpingOf(POLQAHandle,
distortedPitchPowerDensityPureFrq)

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

{
OriginalTotalPower.m_pData[frameIndex] =
originalPitchPowerDensityPureFrq.TotalAudible(POLQAHandle, frameIndex, 1.0e2)
DistortedTotalPower.m_pData[frameIndex] =
distortedPitchPowerDensityPureFrq.TotalAudible(POLQAHandle, frameIndex, 1.0e2)
hulp = (DistortedTotalPower.m_pData[frameIndex] + 100.0) /
(OriginalTotalPower.m_pData[frameIndex] + 100.0)
if (hulp<1.0) hulp = 1 / hulp
if ((OriginalTotalPower.m_pData[frameIndex] > 1.0E5) &&
(DistortedTotalPower.m_pData[frameIndex] > 1.0E5) && (hulp < 24.0))
aBothActive.m_pData[frameIndex] = TRUE
else
aBothActive.m_pData[frameIndex] = FALSE

}

for (frameIndex = (statics->startFrameIdx + 2) frameIndex <= (statics->stopFrameIdx)
frameIndex++)

{
if (!aBothActive.m_pData[frameIndex])
{
aBothActive.m_pData[frameIndex - 1] = FALSE
aBothActive.m_pData[frameIndex - 2] = FALSE
}
}

for (frameIndex = (statics->stopFrameldx - 2) frameIndex >= (statics->startFrameIdx)
frameIndex--)

{
if (laBothActive.m_pData[frameIndex])
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FALSE
FALSE

aBothActive.m_pData[frameIndex + 1]
aBothActive.m_pData[frameIndex + 2]

}

originalPitchPowerDensityAvgPureFrq.TimeLpAudibleOf (POLQAHandle,
originalPitchPowerDensityPureFrq, SilentFrameFlags, 1.0)

distortedPitchPowerDensityAvgPureFrq.TimeLpAudibleOf (POLQAHandle,
distortedPitchPowerDensityPurefFrq, SilentFrameFlags, 1.0)

PrintFrequencyResponse(ResultsFile, originalPitchPowerDensityAvgPureFrq,
distortedPitchPowerDensityAvgPureFrq, statics)

originallLoudnessDensityPureFrq.IntensityWarpingOf(POLQAHandle,
originalPitchPowerDensityPureFrq)

originalPitchLoudnessDensityMainAvg.TimelLpAudibleOfSilent(originallLoudnessDensityPurefFrq,
SilentFrameFlags, 3.0, numberOfSilentFrames)

distortedPitchLoudnessDensityMainAvg.TimeLpAudibleOfSilent(distortedLoudnessDensityPurefrq,
SilentFrameFlags, 3.0, numberOfSilentFrames)

originallLoudnessDensityPureFrq.AudibleNoiseRespCompensationOfPartly (POLQAHandle,
originalPitchLoudnessDensityMainAvg, ©.3)

distortedLoudnessDensityPureFrq.AudibleNoiseRespCompensationOfPartly(POLQAHandle,
distortedPitchLoudnessDensityMainAvg, ©.3)

originalPitchLoudnessDensityAvgPureFrq.TimeLpOf(POLQAHandle, originalloudnessDensityPurefFrq,
aBothActive, 2.0)

distortedPitchLoudnessDensityAvgPureFrq.TimeLpOf(POLQAHandle,
distortedLoudnessDensityPureFrq, aBothActive, 2.0)

{
SmartBufferPolga SB1(POLQAHandle, statics->aNumberOfBarkBands)

XFLOAT *templ = SB1.Buffer
SmartBufferPolga SB2(POLQAHandle, statics->aNumberOfBarkBands)
XFLOAT *temp2 = SB2.Buffer

matbSqrt2(originalPitchLoudnessDensityAvgPureFrq.m_pData[@], templ,
statics->aNumberOfBarkBands)

matbSqrt2(templ, temp2, statics->aNumberOfBarkBands)

aOriginalLoudnessPureFrgMean = pow(matSum(temp2, statics->aNumberOfBarkBands), 4)

matbSqrt2(distortedPitchLoudnessDensityAvgPureFrq.m_pData[@], templ,
statics->aNumberOfBarkBands)

matbSqrt2(templ, temp2, statics->aNumberOfBarkBands)

aDistortedLoudnessPureFrgMean = pow(matSum(temp2, statics->aNumberOfBarkBands), 4)

alLoudnessPureFrgScaling = (aOriginalloudnessPureFrgMean + le-10) /
(aDistortedLoudnessPureFrgMean + 1le-10)

}

I
(]
(]

loudnessPureFrgVar =
XFLOAT hulpMem = 0.

(]

for (int bandIndex = @ bandIndex < statics->aNumberOfBarkBands bandIndex++)

hulp = ((originalPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex] -
aLoudnessPureFrgScaling*distortedPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex]))

if (hulp < @) hulpl = -((-hulp) * sqrt(-hulp))

else if (hulp >= @) hulpl = hulp * sqrt(hulp)

if (hulpMem < @) hulp2 = -((-hulpMem) * sqrt(-hulpMem))

else if (hulpMem >= ©) hulp2 = hulpMem * sqrt(hulpMem)

loudnessPureFrqVar += fabs(hulpl - hulp2) * pow((bandIndex + 1.0), 0.4)

hulpMem = hulp

}

aPureFrglLoudnessMean = 0.0
for (int bandIndex = @ bandIndex < statics->aNumberOfBarkBands bandIndex++)
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{
if ((originalPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex])
>(aLoudnessPureFrqgScaling*distortedPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex]))
{
hulp = (originalPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex] -
alLoudnessPureFrqgScaling*distortedPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex]
)
aPureFrgLoudnessMean += sqrt(hulp)
}
else
{
hulp =
(aLoudnessPureFrqScaling*distortedPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex
] - originalPitchLoudnessDensityAvgPureFrq.m_pData[@][bandIndex])
aPurefFrgLoudnessMean += (PureFreqPl*sqrt(hulp))
}

}

aPureFrgLoudnessMean = aPureFrqLoudnessMean * loudnessPureFrqVar * PowerRatioAvgProduct

return aPureFrqlLoudnessMean
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