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/ / sample decoder using depth —first traversal
#define N 16 / / example with 16 coefficients
int nodes_types; / / contains values of node types

int leaf _indices [N]; // contains indices of leaves

void decode_coefficients(int coefficients[N] {

int node, state, stack, index, val , first, second ;

index = 0;
state = entropy _decod root value () ;
stack = 0; // any value may be used in this example
for (node=0; node <2*N+1; node++) {
if ((node_types>>nodes) & 1) {
if (state == Q)
val =0;
else
val = entropy_decode coefficient () ;
coefficients[leaf indices[index++]] = val;
state = stack & 1;
stack = stack >> 1;
}
else {
stack = stack << 1;
if (state == 1) {
entropy_decode node_values(&first, &second);
state = first;

stack = stack | second;
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ogoon
/ / sample decoder using breadth —first traversal
/ / node_types and leaf_indices need to be changed accordingly
#define N 16 / / example with 16 coefficients
int node_types; / / contains values of node types

int leaf indices[N]; // contains indices of leaves

void decode coefficients(int coefficients[N] ) {

int node, queue, index, val, first, second, tail;

index = 0;
tail = 0;
state = entropy_decode_root_value( ) ;
queue = state << tail++;
for (node=0; node <2*N+1; node++) {
if ( (node_types >>node) & 1) {
if ((quene>>node) & 1)

val = entropy_decode_coefficient ();

else
val = 0,
coefficients[leaf indices[index++]] = val;
}
else {

if ((queue>>node) & 1) {
entropy_decode node_values(&first, &second);
queue = queue | first << tail++;

queue = queue | second << tail++;

}

goooogao
of[oo4j0ooooopoooooboopoooogoooooUoooboDoooDobbooDoDooo
ooocooobooooooooooobobboboooooooobobobobooooooboooobooao
gooboooobbooobboo
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#include <stdio.h>

#include <math.h>

int param[47]; / / contains tree structure data
int p0, pl;

double *min_entropy;

int *best_submask;

int *best hist[3];

/ I compute entropy of a histogram
double entrop (int *hist, int n) {
int i, sum;

double ent;

ent = 0.0;

sum = 0;

for (i=0; i<n; i++)
if (hist [i] !=0) {
sum += hist[i];
ent -= hist[i] * log(hist[i]);

if (sum !=0)

ent += sum*log(sum);

JP 2012-135017 A 2012.7.12
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oood
ent /= log(2.0);
retumn ent;
)
void split(int mask, int *stats) { L
int hist[3];
int 1,j,m,ncoeft;
double e;
/ / count number of coefficients in set defined by mask
ncoeff = 0;
for (i=0; i<16; i++)
ncoeff += (mask >>1) & 1; 20
if (ncoeff <= 1) {// if only one, cannot further split
min_entropy[mask] = 0.0;
best_submask[mask] = mask;
}
else {
min_entropy[mask] = le38; 20
for (m=1; m <= (mask>>1); m++) {
if ((m & mask)} = m)
continue;
€=min_entropy[m] = min_entropy[m”~mask];
if (€ >=min_entropy[mask]) 40

continue;
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for (i=0; i<3; i++)
hist[i] = 0;

for (=0; i<65536, i++)
if (i & mask) !=0) {
j=(@&m)1=0;
j+= (@ & (m "~ mask) ) == 0;

/ / value of §:

// 0: first child = 0, second child =1
// 1: first child = 1, second child = 1
/ / 2: first child = 1, second child = 0

hist[j] += stats[i];

}
¢ += entrop(hist, 3);

if (¢ <min_entropy[mask]) {
min_entropy[mask] = ¢;
best_submask[mask] = m;
for (=0, j<3; j++)
best_hist{j] [mask] = hist[j];

}
printf ("%4x %f  \r", mask min_entropy);

fflush(stdout);

void printtree (int mask) {

int1;
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int ¢0, cl;

if (best_submask[mask] != mask) {
printf("X ");
param[pO++] = 1;

printtree (best_submask{mask]);

printtree (best_submask{mask] » mask);
}
else {

i=0;

while (mask = (1 <<i))

i+t

param[p0++] = 0;
param[pl++] =1i;
printf ("%d ", 1);

main () {

FILE *{];

FITF *f4.
i A

LE *f4;

int i, j;

int stats [65536];
char filename [256];
int cnt;

int step, type;

int z2;

int intra;

JP 2012-135017 A 2012.7.12
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(20) Jp

min_entropy = new double [65536];
best_submask = new int[65536];
for (i=0; i<3; i++)

best_hist[i] = new int[65536];
fl = fopen ("freq.txt", "r"};
for (i=0; i<65536; i++) {

fscanf (1, "%d", &cnt );

stats[i] += cnt;

fclose (f1);

stats[0] = 0;

printf {"%f\n", entrop(stats, 65536) );

step=1;

for (i=step p; i<0x10000; i+=step)
split (i, stats);

p0=0;
pl =31;

printtree (0x10000 -step);
printf ("\n");

f4 = fopen ("tree.txt", "w");

2012-135017 A 2012.7.12
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0000
for (i=0; i<47; i++)
fprintf (f4, "%d ", param{i]);
frprintf (f4, "\n");
fclose (f4);
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