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//Initialize for each frame j within a scene of F total frames
a®[j1=1.0 forallj.

/I for each frame
for(j=0;j<F;j++){
/! STEP 1l.a : calculate complexity measurement for each block n in EDR domain
Calculate M ;. (j,n) for all values of n
// STEP 1.b : Identify those blocks that satisfy a complexity criterion
Construct @, ={i | M, (j,n)>T}

// STEP 2: Apply the reshaping function and compute updated complexity metrics for
different o
for( aj =1.0; @j > MIN_a; ;= ;-0.1) {
// STEP 2a: quantize EDR using power function with a;
Vii ™ Via,
s;; =round((c, —c N——=)" +c,)
Ve ~ VL
/1 STEP 2b: calculate complexity measurement for each block after layer
decomposition

Calculate Mw(j,n,aj) for all n

// STEP 2c: calculate whether given ¢; causes near-zero deviation

(1D, 1= > (M, (ona)>T,) ==0)

nEd)j
optr:q __
a’[jl1= o
else
break;

}

// STEP 3: find the maximal a”'[j] as the final «
a =max{ a”'[j] }

//Apply optional safety margin

a= a+ Aaq,
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// STEP 1: find max and min value
for(j=0;j < F;j++ ){
for(n=0;n < N; n++)
// STEP 1.a : find the maximal value for each block n in EDR domain
Calculate B(j, n)
// STEP 1.b : find the minimal value for each block n in EDR domain
Calculate A(j, n)
end
end

/1 STEP 2 : find block with (B(j, n) - A(j, n))> 0; i.e. non-zero std block index
Construct ® ={(j,n) | B(j,n)—-A(j,n) >0}
for each block in &
// STEP 2.a: calculate optimal slope
Vg — VL

k(j.m) =T, (cy —c, X B(j.m)— A(j,n))

end

// STEP 3: find optimal slope
for each valid EDR code word v,

Ov.)={(j,m A(j,m) <v, < B(j,n),(j,n)e P}
k(v,)= max k(j,n)
(j.mEdv,)
end

k=Y k(v,)

// STEP 4: find optimal EDR LUT by accumulating the slope and taking normalization
K(,)= Zk(i) for all v., then

=0

K(v,)=round (CH ;CL K(v.)).
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// Input :
1 LUT; : Inverse reshaping lookup table
1" £ : maximal error tolerance between LUT values and approximated values
/" N; : number of code words in layer /
/" pr . partition code word separating layer /-1 and / 10
// Output:
1 m,(£) : pivot points for input
/1 my(f): corresponding output value
1l a(iy) : Polynomial coefficients
=0 /[ counter to count number of pivot points

Len LUT =N;; // number of entries in the /™ layer
LUT[ x] =LUTg[ x + p; ] ; // segment of backward reshaper used in m layer

m,(0) = 0; // first pivot point ; input value
my(0) = LUTg[p/; // first pivot point ; output value
converge = 0; /1 flag to check convergence 20

while( ! converge ){
found_one_seg = 0;
cnt=1;
// find one segment which won't exceed the maximal tolerance error
while( ~found_one_seg ){
// STEP 1 : move pivot candidate to next feasible point
m = my(T) + cnt;

// STEP 2: approximate value from LUT[m(7")] to LUT[m]
/! by a 2nd order polynomial
AT, D=a(T,2)Y i +a(T,1)*i+a(T,0) 30

where a(T,2),a( T, 1), and a( T, 0 ) are the fitted polynomial coefficients

// Compute the maximum approximation error
for( i=mJT);i<= m ; 1++){
& =fT.0H-LUTQW)
}
€,.. =max{¢g, i=m(T),..,m}
// STEP 3.(a) if max error exceeds tolerance, take the previous one
if( (e >e)&& T<Len_LUT)){

found_one_seg = 1; 40
T++;



gbooooao

ey s e e ey e sy ) [y
[y e Ry e sy [ A [y o
e e e e e ey e s Y Y o
Oo0ooooo0oUoooooo oo oDoooUoooooDoDooooooDoogQgogao
[y e I e ey e sy [ [y o
Ooo0oooooo0o o0 oo ooo0o oo oD oooo0o oo o oo oo oDooogoQgogoo

(18) JP 6312775 B2 2018.4.18

m(T) =m-1;
my(T) =LUT(m(T) );
}
// STEP 3.(b) reach the last entry
elseif( (&, <=¢)&&(m==Len_LUT ) ){

found_one_seg = 1;

T++;
mT) =m;
my(T) = LUT(mA(T) ); 10

converge = 1

}

// STEP 4: increase the counter
cnt ++;
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