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//

ComputeHistogram

// Comutes histogram based on maximum on
// block size and histogram bitdepth set
// Relevant Globals

// gHistogramBlockSize

// gN_HistogramBins

// N_PIPELINE_CODEVALUES

*hhhhx *hhhhdhhxk

block
in defines

R R R R e e e e

/)\Ar\nr\nn * EaR R R R o R R R o R *hhhdxhdxk

********/

R R R R R e S R e

LR R R e

void ComputeHistogram(SHORT *pSource[NCOLORS], IMAGE_SIZE size,UINT32

*pHistogram)

{

SHORT cv;

SHORT bin;

SHORT r,c,k;

SHORT block;

SHORT cvMax;

SHORT BlockRowCount;

SHORT nHistogramBlocksWide;

nHistogramBlocksWide=size.width/gHistogramBlockSize;

/* Clear histogram */
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for(bin=0;bin<gN_HistogramBins;bin++)

pHistogram[bin]=0;

// use max over block for histogram don"t mix colors

// track max in each scan line of block and do max over scanlines

// initialize

BlockRowCount=0;

For(k=0;k<NCOLORS; k++)

for(block=0;block<nHistogramBlocksWide;block++)

MaxBlockCodeValue[k][block]=0;

for(r=0;r<size._height;r++) 10
{

// single scan line

for(c=0;c<size.width;c++)

{

block=c/gHistogramBlockSize;

for (k=0;k<NCOLORS; k++)

{

cv=pSource[k][r*size.width+c];

if(cv>MaxBlockCodeValue[k][block])

MaxBlockCodeValue[k][block]=cv; 20

}

}
// Finished line of blocks?

iT(r==(gHistogramBlockSize*(BlockRowCount+1)-1))

{

// update histogram and advance BlockRowCount

for(k=0;Kk<NCOLORS;k++)

for(block=0;block<nHistogramBlocksWide;block++)

{

cvMax=MaxBlockCodeValue[k][block]; 30
bin=(SHORT) ((cvMax*(int)gN_HistogramBins+(N_PIPELINE_CODEVALUES/2))/((SHO
RT)N_PIPELINE_CODEVALUES));

pHistogram[bin]++;

3

BlockRowCount=BlockRowCount+1;

// reset maximums

For(k=0;k<NCOLORS; k++)

for(block=0;block<nHistogramBlocksWide;block++)
MaxBlockCodeValue[k][block]=0;

3} 40
}

return;

}
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void InitPowerOfGamma(void)

{

int

//1nit ROM table here

Tfor(i=0; i<N_PIPELINE_CODEVALUES; i++)

{

(72)
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PowerOfGamma[i]=pow(i/((double)N_PIPELINE_CODEVALUES-1),GAMMA) ;
IntPowerOfGamma[i]=(UINT32) ((1<<N_BITS_INT_GAMMA)*PowerOfGamma[i]+0.5);

}

return;
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/*********************************************************************

// void ComputeBackLightDistortionWeight

// computes distoriton needs large bitdepth

// comutes distortion weights for a list of selected backlight levels and
parameters

// Relevant Globals
// MAX_BACKLIGHT_SEARCH
// N_BITS_INT_GAMMA

// N_PIPELINE_CODEVALUES
// 1IntPowerOfGamma

// gN_HistogramBins

panel

*

*

*

*

*

*

*
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*******/

void ComputeBackLightDistortionWeight(SHORT nBackLightsSearched,

SHORT BlackWeight,

SHORT WhiteWeight,

SHORT PanelCR,

SHORT TargetCR,

SHORT BackLightLevelReference,

SHORT BackLightLevelsSearched[MAX_BACKLIGHT_SEARCH])

{

SHORT b; 10
SHORT bin;

SHORT cvL,cvH;

__int64 X,Y,D,Dmax;

Dmax=(1<<30);

Dmax=Dmax*Dmax ;

for(b=0;b<nBackLightsSearched;b++)

{

SHORT r,q;

r=N_PIPELINE_CODEVALUES/gN_HistogramBins;

// find low and high code values for each backlight searched 20

// PanelOutput=BackLightSearched*((1-PanelFlare)*y~Gamma+PanelFlare)
// TargetOutput=BackLightLevelReference*((1-TargetFlare)*x~GammatTargetFlare)

// for cvL, find x such that minimum paneloutput is achieved on targetoutput

// TargetOutput(cvL)=min(PanelOutput)=BackLightSearched*PanelFlare

// BackLightLevelReference*((1-
TargetFlare)*cvL™Gamma+TargetFlare)=BackLightSearched/PanelCR

// BackLightLevelReference/TargetCR*((TargetCR-
1)*cvL~Gamma+1)=BackLightSearched/PanelCR 30
// PanelCR*BackLightLevelReference*((TargetCR-
1)*cvL™"Gamma+1l)=TargetCR*BackLightSearched

// PanelCR*BackLightLevelReference*((TargetCR-
1)*IntPowerOfGamma[cvL]+(1<<N_BITS_INT_GAMMA))=TargetCR*BackLightSearche
d*(1<<N_BITS_INT_GAMMA))

X=TargetCR;

X=X*BackLightLevelsSearched[b];

X=X*(1<<N_BITS_INT_GAMMA);

for(cvL=0;cvL<N_PIPELINE_CODEVALUES;cvL++)

{ 40
Y=IntPowerOfGamma[cvL];

Y=Y*(TargetCR-1);

Y=Y+(1<<N_BITS_INT_GAMMA);

Y=Y*BackLightLevelReference;

Y=Y*PanelCR;

if(X<=Y)

break;

}

// for cvH, find x such that maximum paneloutput is achieved on targetoutput

// TargetOutput(cvH)=max(PanelOutput)=BackLightSearched*1 50
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// BackLightLevelReference*((1-

TargetFlare)*cvH "Gamma+TargetFlare)=BackLightSearched

// BackLightLevelReference/TargetCR*((TargetCR-
1)*cvH""Gamma+1)=BackLightSearched

// BackLightLevelReference((TargetCR-

1)*cvH "Gamma+1l)=TargetCR*BackLightSearched

// BackLightLevelReference((TargetCR-

1) *IntPowerOfGamma[cvH]+(1<<N_BITS_INT_GAMMA))=TargetCR*BackLightSearche
d*(1<<N_BITS_INT_GAMMA)

X=TargetCR; 10
X=X*BackLightLevelsSearched[b];

X=X*(1<<N_BITS_INT_GAMMA);

for(cvH=(N_PIPELINE_CODEVALUES-1) ;cvH>=0;cvH--)

{

Y=IntPowerOfGamma[cvH];

Y=Y*(TargetCR-1);

Y=Y+(1<<N_BITS_INT_GAMMA);

Y=Y*BackLightLevelReference;

ifO=Y)

break; 20
3

// build distortion weights
for(bin=0;bin<gN_HistogramBins;bin++)
{

SHORT k;

D=0;

for(g=0;qg<r;g++)

{

k=r*bin+q; 30
if(k<=cvlL)

D+=BlackWeight*(cvL - k)*(cvL - K);
else if(k>=cvH)
D+=WhiteWeight*(k-cvH)*(k-cvH);

}

i F(D>Dmax)

D=Dmax ;

gBackLightDistortionWeights[b][bin]=(UINT32)D;

}

3} 40
return;

}
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}

else

{

APL=ComputeAPL(pHistogram);

// temporal filter APL

if(FirstFrame)

{
for(i=(APL_FILTER_LENGTH-1);i>=0;i--)
{

APL_History[i]=APL;

}

}
Ffor(i=(APL_FILTER_LENGTH-1);i>=1;i--)
{

APL_History[i]=APL_History[i-1];

}

APL_History[0]=APL;

APL=0;

for(i=0; i<APL_FILTER_LENGTH; i++)
APL=APL+APL_History[i]*IntAplFilterTaps[i];

APL=(APL+(1<<(APL_FILTER_SHIFT-1)))>>APL_FILTER_SHIFT;
BackLightlndexReference=APL2BackLightIndex[APL];
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D(BL,H)=Y Weight(BL,bin)- H(bin)
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1 1
YFinfleCR (x,bl,CR) =bl- ((1 - aj xT + a)
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Hx - X (bl)” x <x..(b])
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2 6 0 : E# Distortion &3y 7 54 hOEZR

D(1,bly= Y. d(1(, j).b1) = Y hy(x)-d(x,bl)
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