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� #ifndef AC_HEADER

� #define AC_HEADER

�

� #include <stdio.h>

�

� typedef struct {

� FILE *fp;

� long low;

	 long high;

�� long fbits;

�� int buffer;

�� int bits_to_go;

�� long total_bits;

�� } ac_encoder;

��

�� typedef struct {

�� FILE *fp;

�� long value;

�	 long low;

�� long high;

�� int buffer;

�� int bits_to_go;

�� int garbage_bits;

�� } ac_decoder;

��

�� typedef struct {

�� int nsym;

�� int *freq;

�	 int *cfreq;

�� int adapt;

�� } ac_model;

��

�� void ac_encoder_init (ac_encoder *, const char *);

�� void ac_encoder_done (ac_encoder *);

�� void ac_decoder_init (ac_decoder *, const char *);

�� void ac_decoder_done (ac_decoder *);

�� void ac_model_init (ac_model *, int, int *, int);

�� void ac_model_done (ac_model *);

�	 long ac_encoder_bits (ac_encoder *);

�� void ac_encode_symbol (ac_encoder *, ac_model *, int);



��

�� int ac_decode_symbol (ac_decoder *, ac_model *);

��

�� #endif

���
	�	

� #include <stdio.h>

� #include <stdlib.h>

�

� #include "libac.h"

�

� #define Code_value_bits 16

�

� #define Top_value (((long)1<<Code_value_bits)-1)

	 #define First_qtr (Top_value/4+1)

�� #define Half (2*First_qtr)

�� #define Third_qtr (3*First_qtr)

�� #define Max_frequency 25000//16383

��

�� static void output_bit (ac_encoder *, int);

�� static void bit_plus_follow (ac_encoder *, int);

�� static int input_bit (ac_decoder *);

�� static void update_model (ac_model *, int);

��

�	 #define error(m) \

�� do { \

�� fflush (stdout); \

�� fprintf (stderr, "%s:%d: error: ", __FILE__, __LINE__); \

�� fprintf (stderr, m); \

�� fprintf (stderr, "\n"); \

�� exit (1); \

�� } while (0)

��

�� #define check(b,m) \

�	 do { \

�� if (b) \

�� error (m); \

�� } while (0)

��

�� static void

�� output_bit (ac_encoder *ace, int bit)

�� {

�� ace->buffer >>= 1;

�� if (bit)

�	 ace->buffer |= 0x80;

�� ace->bits_to_go -= 1;

�� ace->total_bits += 1;

�� if (ace->bits_to_go==0) {

�� if (ace->fp)

�� putc (ace->buffer, ace->fp);

�� ace->bits_to_go = 8;

�� }

��



��

�� return;

�	 }

��

�� static void

�� bit_plus_follow (ac_encoder *ace, int bit)

�� {

�� output_bit (ace, bit);

�� while (ace->fbits > 0) {

�� output_bit (ace, !bit);

�� ace->fbits -= 1;

�� }

�	

�� return;

�� }

��

�� static int

�� input_bit (ac_decoder *acd)

�� {

�� int t;

��

�� if (acd->bits_to_go==0) {

�	 acd->buffer = getc(acd->fp);

�� if (acd->buffer==EOF) {

�� acd->garbage_bits += 1;

�� if (acd->garbage_bits>Code_value_bits-2)

�� error ("arithmetic decoder bad input file");

�� }

�� acd->bits_to_go = 8;

�� }

��

�� t = acd->buffer&1;

�	 acd->buffer >>= 1;

�� acd->bits_to_go -= 1;

��

�� return t;

�� }

��

�� static void

�� update_model (ac_model *acm, int sym)

�� {

�� int i;

�	

	� if (acm->cfreq[0]==Max_frequency) {

	� int cum = 0;

	� acm->cfreq[acm->nsym] = 0;

	� for (i = acm->nsym-1; i>=0; i--) {

	� acm->freq[i] = (acm->freq[i] + 1) / 2;

	� cum += acm->freq[i];

	� acm->cfreq[i] = cum;

	� }

	� }

		

��� acm->freq[sym] += 1;

��� for (i=sym; i>=0; i--)



��

��� acm->cfreq[i] += 1;

���

��� return;

��� }

���

��� void

��� ac_encoder_init (ac_encoder *ace, const char *fn)

��	 {

���

��� if (fn) {

��� ace->fp = fopen (fn, "wb"); /* open in binary mode */

��� check (!ace->fp, "arithmetic encoder could not open file");

��� } else {

��� ace->fp = NULL;

��� }

���

��� ace->bits_to_go = 8;

��	

��� ace->low = 0;

��� ace->high = Top_value;

��� ace->fbits = 0;

��� ace->buffer = 0;

���

��� ace->total_bits = 0;

���

��� return;

��� }

��	

��� void

��� ac_encoder_done (ac_encoder *ace)

��� {

��� ace->fbits += 1;

��� if (ace->low < First_qtr)

��� bit_plus_follow (ace, 0);

��� else

��� bit_plus_follow (ace, 1);

��� if (ace->fp)

��	 putc (ace->buffer >> ace->bits_to_go, ace->fp);

���

��� if (ace->fp)

��� fclose (ace->fp);

���

��� return;

��� }

���

��� void

��� ac_decoder_init (ac_decoder *acd, const char *fn)

��	 {

��� int i;

���

��� acd->fp = fopen (fn, "rb"); /* open in binary mode */

��� check (!acd->fp, "arithmetic decoder could not open file");

���

��� acd->bits_to_go = 0;



��

��� acd->garbage_bits = 0;

���

��� acd->value = 0;

��	 for (i=1; i<=Code_value_bits; i++) {

��� acd->value = 2*acd->value + input_bit(acd);

��� }

��� acd->low = 0;

��� acd->high = Top_value;

���

��� return;

��� }

���

��� void

��	 ac_decoder_done (ac_decoder *acd)

��� {

��� fclose (acd->fp);

���

��� return;

��� }

���

��� void

��� ac_model_init (ac_model *acm, int nsym, int *ifreq, int adapt)

��� {

��	 int i;

���

��� acm->nsym = nsym;

��� acm->freq = (int *) (void *) calloc (nsym, sizeof (int));

��� check (!acm->freq, "arithmetic coder model allocation failure");

��� acm->cfreq = (int *) (void *) calloc (nsym+1, sizeof (int));

��� check (!acm->cfreq, "arithmetic coder model allocation failure");

��� acm->adapt = adapt;

���

��� if (ifreq) {

��	 acm->cfreq[acm->nsym] = 0;

�	� for (i=acm->nsym-1; i>=0; i--) {

�	� acm->freq[i] = ifreq[i];

�	� acm->cfreq[i] = acm->cfreq[i+1] + acm->freq[i];

�	� }

�	� if (acm->cfreq[0] > Max_frequency)

�	� error ("arithmetic coder model max frequency exceeded");

�	� } else {

�	� for (i=0; i<acm->nsym; i++) {

�	� acm->freq[i] = 1;

�		 acm->cfreq[i] = acm->nsym - i;

��� }

��� acm->cfreq[acm->nsym] = 0;

��� }

���

��� return;

��� }

���

��� void

��� ac_model_done (ac_model *acm)

��	 {



��

��� acm->nsym = 0;

��� free (acm->freq);

��� acm->freq = NULL;

��� free (acm->cfreq);

��� acm->cfreq = NULL;

���

��� return;

��� }

���

��	 long

��� ac_encoder_bits (ac_encoder *ace)

��� {

��� return ace->total_bits;

��� }

���

��� void

��� ac_encode_symbol (ac_encoder *ace, ac_model *acm, int sym)

��� {

��� long range;

��	

��� check (sym<0||sym>=acm->nsym, "symbol out of range");

���

��� range = (long)(ace->high-ace->low)+1;

��� ace->high = ace->low + (range*acm->cfreq[sym])/acm->cfreq[0]-1;

��� ace->low = ace->low + (range*acm->cfreq[sym+1])/acm->cfreq[0];

���

��� for (;;) {

��� if (ace->high<Half) {

��� bit_plus_follow (ace, 0);

��	 } else if (ace->low>=Half) {

��� bit_plus_follow (ace, 1);

��� ace->low -= Half;

��� ace->high -= Half;

��� } else if (ace->low>=First_qtr && ace->high<Third_qtr) {

��� ace->fbits += 1;

��� ace->low -= First_qtr;

��� ace->high -= First_qtr;

��� } else

��� break;

��	 ace->low = 2*ace->low;

��� ace->high = 2*ace->high+1;

��� }

���

��� if (acm->adapt)

��� update_model (acm, sym);

���

��� return;

��� }

���

��	 int

��� ac_decode_symbol (ac_decoder *acd, ac_model *acm)

��� {

��� long range;

��� int cum;



��

��� int sym;

���

��� range = (long)(acd->high-acd->low)+1;

��� cum = (((long)(acd->value-acd->low)+1)*acm->cfreq[0]-1)/range;

���

��	 for (sym = 0; acm->cfreq[sym+1]>cum; sym++)

��� /* do nothing */ ;

���

��� check (sym<0||sym>=acm->nsym, "symbol out of range");

���

��� acd->high = acd->low + (range*acm->cfreq[sym])/acm->cfreq[0]-1;

��� acd->low = acd->low + (range*acm->cfreq[sym+1])/acm->cfreq[0];

���

��� for (;;) {

��� if (acd->high<Half) {

��	 /* do nothing */

��� } else if (acd->low>=Half) {

��� acd->value -= Half;

��� acd->low -= Half;

��� acd->high -= Half;

��� } else if (acd->low>=First_qtr && acd->high<Third_qtr) {

��� acd->value -= First_qtr;

��� acd->low -= First_qtr;

��� acd->high -= First_qtr;

��� } else

��	 break;

�	� acd->low = 2*acd->low;

�	� acd->high = 2*acd->high+1;

�	� acd->value = 2*acd->value + input_bit(acd);

�	� }

�	�

�	� if (acm->adapt)

�	� update_model (acm, sym);

�	�

�	� return sym;

�		 }

�������.

� #ifndef _MMP_H_

� #define _MMP_H_

�

� #include <math.h>

� #include <stdlib.h>

� #include <stdio.h>

� #include <gsl/gsl_matrix.h>

� #include <gsl/gsl_blas.h>

	 #include <stdint.h>

�� #include "libac.h"

��

�� #define BLOCKSIZE 128

�� #define NUMLEVEL 8

�� #define CBSIZE 4096



��

��

�� struct _MMP_CTX

�� {

�� FILE *instream;

�	 FILE *outstream;

�� gsl_matrix *codebook[NUMLEVEL];

�� int cb_limit[NUMLEVEL];

�� gsl_vector *temp[NUMLEVEL];

�� gsl_vector *filter_levels;

�� gsl_vector *filter_memory;

�� gsl_matrix *codebook_stats;

�� int minrange;

�� int maxrange;

�� int step;

�	 double lambda;

�� int code;

�� int bit_size;

�� uint32_t bit_buffer;

�� ac_encoder ac_enc;

�� ac_decoder ac_dec;

�� ac_model ac_codebook_model[NUMLEVEL];

�� ac_model ac_division_model;

�� };

��

�	 typedef struct _MMP_CTX MMP_CTX;

��

�� int mmp_create_codebook (MMP_CTX *mmp);

�� MMP_CTX *mmp_encoder_init (double lambda, char *infile, char *outfile);

�� MMP_CTX *mmp_decoder_init (char *infile, char *outfile);

�� int mmp_vq (MMP_CTX *mmp, gsl_vector *block, int depth, int *code,

�� double *distance);

�� int mmp_recursive_encode (MMP_CTX *mmp, gsl_vector *block, int *final_node,

�� int *code, double *distance);

�� int mmp_write_final_node (MMP_CTX *mmp);

�	 int mmp_write_code (MMP_CTX *mmp, int code, int depth);

�� int mmp_write_division (MMP_CTX *mmp);

�� int mmp_write_eof (MMP_CTX *mmp);

�� int mmp_update_codebook (MMP_CTX *mmp, int left_code, int right_code,

�� int depth, int *new_code);

�� int mmp_partition (gsl_vector *block, gsl_vector *left_block,

�� gsl_vector *right_block);

�� int mmp_update_stats (MMP_CTX *mmp, int code, int depth);

�� int mmp_decoder_destroy (MMP_CTX *mmp);

�� int mmp_encoder_destroy (MMP_CTX *mmp);

�	 int mmp_encode (MMP_CTX *mmp);

�� int mmp_decode (MMP_CTX *mmp);

�� int mmp_get_raw_data (MMP_CTX *mmp, double *data);

��

�� #endif



��

����
���	

� #include "libmmp.h"

�

� int mmp_create_codebook(MMP_CTX *mmp)

� {

� int i, j, l, index, depth;

�

� mmp->codebook_stats = gsl_matrix_calloc (NUMLEVEL, CBSIZE);

� for (i=0 ; i<NUMLEVEL ; i++)

	 {

�� depth = pow(2,i);

�� mmp->codebook[i] = gsl_matrix_calloc (depth, CBSIZE);

�� mmp->temp[i] = gsl_vector_calloc(depth);

�� index = 0;

�� for (j = mmp->minrange ; j <= mmp->maxrange ; j = j+mmp->step)

�� {

�� for (l = 0; l < depth; l++)

�� {

�� gsl_matrix_set(mmp->codebook[i], l, index, j);

�	 }

�� gsl_matrix_set(mmp->codebook_stats, i, index, 1);

�� index++;

�� }

�� }

�� return 0;

�� }

��

�� int mmp_update_stats (MMP_CTX *mmp, int code, int depth)

�� {

�	 gsl_vector_view temp;

��

�� gsl_matrix_set (mmp->codebook_stats, depth, code, 2);

�� temp = gsl_matrix_row (mmp->codebook_stats, depth);

�� gsl_vector_add_constant(&temp.vector, -1);

��

�� if (gsl_vector_min (&temp.vector) < 16383)

�� gsl_vector_scale (&temp.vector, 0.5);

��

�� return 0;

�	 };

��

�� int mmp_get_cb_index (MMP_CTX *mmp, int depth)

�� {

�� gsl_vector_view col;

�� int min_code;

��

�� col = gsl_matrix_row (mmp->codebook_stats, depth);

�� min_code = gsl_vector_min_index (&col.vector);

��

�	 if (min_code > mmp->cb_limit[depth])

�� mmp->cb_limit[depth] = min_code;

��

�� return min_code;



��

�� }

��

�� void mmp_insert_expansion (MMP_CTX *mmp, int depth, int source, int dest)

�� {

�� double buf1, buf2;

�� int lim, i;

�	

�� lim = pow(2,depth);

�� for (i = 0; i < lim-1; i++)

�� {

�� buf1 = gsl_matrix_get (mmp->codebook[depth], i, source);

�� buf2 = gsl_matrix_get (mmp->codebook[depth], i+1, source);

�� gsl_matrix_set (mmp->codebook[depth + 1], 2*i, dest, buf1);

�� gsl_matrix_set (mmp->codebook[depth + 1], 2*i+1, dest, fabs((buf1+buf2)/2));

�� }

�� buf1 = gsl_matrix_get (mmp->codebook[depth], lim-1, source);

�	 gsl_matrix_set (mmp->codebook[depth + 1], 2*(lim-1), dest, buf1);

�� gsl_matrix_set (mmp->codebook[depth + 1], 2*(lim-1)+1, dest, buf1);

�� }

��

�� void mmp_insert_contraction (MMP_CTX *mmp, int depth, int source, int dest)

�� {

�� double buf1, buf2;

�� int lim,i;

��

�� lim = pow(2,depth-1);

�	 for (i = 0; i < (lim-1); i++)

�� {

�� buf1 = gsl_matrix_get (mmp->codebook[depth], 2*i, source);

�� buf2 = gsl_matrix_get (mmp->codebook[depth], 2*i+1, source);

�� gsl_matrix_set (mmp->codebook[depth - 1], i, dest, fabs((buf1+buf2)/2));

�� }

�� buf1 = gsl_matrix_get (mmp->codebook[depth], 2*(lim-1), source);

�� gsl_matrix_set (mmp->codebook[depth - 1], lim-1, dest, buf1);

�� }

��

�	 int mmp_update_codebook (MMP_CTX *mmp, int left_code, int right_code, int depth,

	� int *new_code)

	� {

	� double temp;

	� int i, min_code, min_code2, lim, depth_temp;

	�

	� // Procura indice com menor pontuacao nas estatisticas para substituicao

	� min_code = mmp_get_cb_index (mmp, depth);

	� // Limpa estatistica da palavra a ser inserida

	� gsl_matrix_set (mmp->codebook_stats, depth, min_code, 1);

		

��� // Tamanho das palavras originais

��� lim = pow(2,depth - 1);

��� for (i = 0; i < lim; i++)

��� {

��� // Junta duas palavras do nivel inferior e insere no atual

��� temp = gsl_matrix_get (mmp->codebook[depth - 1], i, left_code);

��� gsl_matrix_set (mmp->codebook[depth], i, min_code, temp);



�	

��� temp = gsl_matrix_get (mmp->codebook[depth - 1], i, right_code);

��� gsl_matrix_set (mmp->codebook[depth], i + lim, min_code, temp);

��	 }

���

��� // Retorna o codigo da nova palavra

��� *new_code = min_code;

���

��� depth_temp = depth;

��� // Insere nos niveis superiores versoes expandidas do sinal

��� while (depth < NUMLEVEL - 1)

��� {

��� // Posicao onde vou inserir

��	 min_code2 = mmp_get_cb_index (mmp, depth + 1);

��� // Limpa estatistica da palavra a ser inserida

��� gsl_matrix_set (mmp->codebook_stats, depth + 1, min_code2, 1);

��� // Insere expansao

��� mmp_insert_expansion (mmp, depth, min_code, min_code2);

��� // Sobe um nivel

��� depth++;

��� min_code = min_code2;

��� }

���

��	 depth = depth_temp;

��� min_code = *new_code;

��� // Insere nos niveis inferiores versoes contraidas do sinal

��� while (depth > 1)

��� {

��� // Posicao onde vou inserir

��� min_code2 = mmp_get_cb_index (mmp, depth -1);

��� // Limpa estatistica da palavra a ser inserida

��� gsl_matrix_set (mmp->codebook_stats, depth - 1, min_code2, 1);

��� // Insere contracao

��	 mmp_insert_contraction (mmp, depth, min_code, min_code2);

��� // Desce mais um nivel

��� depth--;

��� min_code = min_code2;

��� }

���

��� return 0;

��� };

���

��� int mmp_get_raw_data (MMP_CTX *mmp, double *data)

��	 {

��� unsigned short temp;

��� int ret;

���

��� ret = fread(&temp, sizeof(short), 1, mmp->instream);

��� *data = (double) temp;

���

��� return ret;

��� }



��

����*	����	

� #include "libmmp.h"

�

� int mmp_vq (MMP_CTX *mmp, gsl_vector *block, int depth, int *code, double *distance)

� {

� double acum, min = HUGE_VAL;

� int i;

� *code = 0;

� for (i = 0; i< mmp->cb_limit[depth]; i++)

	 {

�� gsl_matrix_get_col(mmp->temp[depth], mmp->codebook[depth], i);

�� gsl_vector_sub(mmp->temp[depth], block);

�� acum = gsl_blas_dnrm2(mmp->temp[depth]);

�� if (acum < min)

�� {

�� min = acum;

�� *code = i;

�� }

�� }

�	 *distance = min;

�� return 0;

�� }

��

�� int mmp_recursive_encode (MMP_CTX *mmp, gsl_vector *block, int *final_node,

�� int *parent_code, double *parent_distance)

�� {

�� gsl_vector_view left_block, right_block;

�� double parent_cost, child_cost, left_distance, right_distance;

�� int depth, left_code, right_code;

�	 int final_left, final_right;

��

�� depth = (int) rint(log(block->size)/log(2));

�� *final_node = 0;

��

�� if (depth == 0)

�� {

�� mmp_write_code(mmp, *parent_code, depth);

�� *final_node = 1;

�� return 0;

�	 }

��

�� parent_cost = *parent_distance + mmp->lambda * (NUMLEVEL - depth);

��

�� left_block = gsl_vector_subvector (block, 0, block->size/2);

�� right_block = gsl_vector_subvector (block, block->size/2, block->size/2);

��

�� mmp_vq(mmp, &left_block.vector, depth - 1, &left_code, &left_distance);

�� mmp_vq(mmp, &right_block.vector, depth - 1, &right_code, &right_distance);

�� child_cost = (left_distance + right_distance + 2 * mmp->lambda *

�	 (NUMLEVEL - depth + 1))/2;

��

�� if (parent_cost <= child_cost)

�� {



��

�� mmp_write_final_node(mmp);

�� mmp_write_code(mmp, *parent_code, depth);

�� mmp_update_stats(mmp, *parent_code, depth);

�� *final_node = 1;

�� }

�� else

�	 {

�� mmp_write_division(mmp);

�� mmp_recursive_encode(mmp, &left_block.vector, &final_left,

�� &left_code, &left_distance);

�� mmp_recursive_encode(mmp, &right_block.vector, &final_right,

�� &right_code, &right_distance);

�� if ((final_left == 1) && (final_right == 1))

�� {

�� mmp_update_codebook(mmp, left_code, right_code, depth, parent_code);

�� *final_node = 1;

�	 }

�� }

��

�� return 0;

�� }

��

�� int mmp_write_final_node (MMP_CTX *mmp)

�� {

�� ac_encode_symbol (&mmp->ac_enc, &mmp->ac_division_model, 0);

�� return 0;

�	 };

��

�� int mmp_write_code (MMP_CTX *mmp, int code, int depth)

�� {

�� ac_encode_symbol (&mmp->ac_enc, &mmp->ac_codebook_model[depth], code);

�� return 0;

�� };

��

�� int mmp_write_division (MMP_CTX *mmp)

�� {

�	 ac_encode_symbol (&mmp->ac_enc, &mmp->ac_division_model, 1);

	� return 0;

	� };

	�

	� int mmp_write_eof (MMP_CTX *mmp)

	� {

	� ac_encode_symbol (&mmp->ac_enc, &mmp->ac_division_model, 2);

	� return 0;

	� }

	�

		 int mmp_encode (MMP_CTX *mmp)

��� {

��� int fn, code, bl = 0, i = 0;

��� double temp, distance;

���

��� gsl_vector *block = gsl_vector_calloc (BLOCKSIZE);

���

��� // Enquanto houver dados na entrada



��

��� while (mmp_get_raw_data (mmp, &temp))

��� {

��	 // Preenche um vetor com o dado novo e incrementa o contador

��� gsl_vector_set(block, i, temp);

��� i++;

���

��� // Quando o vetor contiver um bloco completo

��� if (i == BLOCKSIZE)

��� {

���

��� // Codifica o bloco

��� mmp_vq(mmp, block, NUMLEVEL-1 , &code, &distance);

��	 mmp_recursive_encode (mmp, block, &fn, &code, &distance);

���

��� // Atualiza os contadores e imprime mensagem na tela

��� // com numero de blocos processados

��� i = 0;

��� bl++;

��� printf("\r%i",bl);

��� fflush(stdout);

��� }

��� }

��	 // Envia um simbolo de fim de arquivo para a saida

��� mmp_write_eof (mmp);

���

��� // Libera o vetor temporario

��� gsl_vector_free(block);

���

��� printf("\n");

��� return 0;

��� }

���

��	 // Inicializa a estrutura utilizada pelo codificador

��� MMP_CTX *mmp_encoder_init(double lambda, char *infile, char *outfile)

��� {

��� int i;

��� MMP_CTX *ret;

���

��� // Aloca espaco para a estrutura

��� ret = calloc(1, sizeof(MMP_CTX));

���

��� // Preenche o valor da constante lambda

��	 ret->lambda = lambda;

���

��� // Preenche os valores de quantizacao

��� ret->minrange = 0;

��� ret->maxrange = 65535;

��� ret->step = 16;

���

��� // Inicializa a estrutura do codificador aritmetico e abre

��� // o stream de saida

��� ac_encoder_init (&ret->ac_enc, outfile);

��	

��� // Incializa um modelo de codificacao para cada nivel do dicionario



��

��� for (i = 0; i< NUMLEVEL; i++)

��� {

��� ac_model_init (&ret->ac_codebook_model[i], CBSIZE, NULL, 1);

��� ret->cb_limit[i] = 4096;

��� }

���

��� // Inicializa um modelo de codificacao para os simbolos de divisao e EOF

��� ac_model_init (&ret->ac_division_model, 3, NULL, 1);

��	

��� // Abre o stream de entrada

��� ret->instream = fopen (infile, "r");

���

��� // Gera o dicionario

��� mmp_create_codebook (ret);

���

��� return ret;

��� }

���

��	 int mmp_encoder_destroy (MMP_CTX *mmp)

��� {

��� int i;

���

��� if (mmp->instream != NULL)

��� fclose (mmp->instream);

���

��� gsl_matrix_free(mmp->codebook_stats);

���

��� for (i = 0; i < NUMLEVEL; i++)

��	 {

�	� gsl_matrix_free(mmp->codebook[i]);

�	� gsl_vector_free(mmp->temp[i]);

�	� }

�	�

�	� ac_encoder_done (&mmp->ac_enc);

�	�

�	� for (i = 0; i< NUMLEVEL; i++)

�	� ac_model_done (&mmp->ac_codebook_model[i]);

�	�

�		 ac_model_done (&mmp->ac_division_model);

���

��� free(mmp);

��� return 0;

��� }

�����	����	

� #include "libmmp.h"

�

� // Funcao "wrap" que retorna um simbolo de divisao

� int mmp_get_division (MMP_CTX *mmp)

� {

� mmp->code = ac_decode_symbol (&mmp->ac_dec, &mmp->ac_division_model);

� return 1;



��

� }

	

�� // Funcao "wrap" que retorna um simbolo referente a uma palavra do dicionario

�� int mmp_get_code (MMP_CTX *mmp, int depth)

�� {

�� mmp->code = ac_decode_symbol (&mmp->ac_dec, &mmp->ac_codebook_model[depth]);

�� return 1;

�� }

��

�� /*gsl_vector *hamming(int lenght)

�� {

�	 gsl_vector *ret;

�� int i;

�� double val;

��

�� ret = gsl_vector_alloc(lenght+1);

�� for (i= -lenght/2; i < lenght/2+1; i++)

�� {

�� val = 0.54 + 0.46 * cos (2*M_PI*i/lenght);

�� gsl_vector_set (ret, i+lenght/2, val);

�� }

�	

�� return ret;

�� }*/

��

�� // Filtro para reducao de blocagem

�� void mmp_block_filter (MMP_CTX *mmp, unsigned short *data, int level)

�� {

�� int i, filter_size;

�� int acum = 0;

��

�	 //Calcula o tamanho do filtro no ponto atual

�� filter_size = pow(2,level - 1);

�� if (filter_size < 2)

�� filter_size = 2;

��

�� //Desloca os pontos da memoria do filtro

�� for (i = mmp->filter_memory->size - 1; i > 0; i--)

�� {

�� gsl_vector_swap_elements (mmp->filter_memory, i, i-1);

�� gsl_vector_swap_elements (mmp->filter_levels, i, i-1);

�	 }

��

�� //Adiciona os novos valores a memoria

�� gsl_vector_set (mmp->filter_memory, 0, *data);

�� gsl_vector_set (mmp->filter_levels, 0, filter_size);

��

�� // Recupero o valor correspondente ao tamanho do filtro armazenado

�� // na metade da memoria

�� filter_size = gsl_vector_get (mmp->filter_levels, mmp->filter_levels->size/2);

��

�	 // Aplico o filtro aos dados contidos na metade da memoria

�� for (i = BLOCKSIZE/2 - filter_size/2 ; i < BLOCKSIZE/2 + filter_size/2 + 1; i++)

�� acum += gsl_vector_get (mmp->filter_memory, i);



��

��

�� // Dados filtrados com atraso de BLOCKSIZE/2

�� *data = (unsigned short) (acum / (filter_size + 1));

�� }

��

�� // Recupera um vetor do dicionario e envia para a saida

�� int mmp_output_message (MMP_CTX *mmp, int depth)

�	 {

�� int i;

�� unsigned short data;

��

�� // Recupera o vetor do dicionario e armazena em um vetor temporario que

�� // esta alocado na estrutura geral

�� gsl_matrix_get_col(mmp->temp[depth], mmp->codebook[depth], mmp->code);

��

�� for (i = 0; i < mmp->temp[depth]->size; i++)

�� {

�	 // Recupera o dado

�� data = (unsigned short) gsl_vector_get (mmp->temp[depth], i);

��

�� // Aplica o filtro de reducao de blocagem

�� //mmp_block_filter (mmp, &data, depth);

��

�� fwrite (&data, sizeof(short), 1, mmp->outstream);

�� }

�� return 0;

�� }

�	

	� int mmp_recursive_decode(MMP_CTX *mmp, int depth, int *parent_code)

	� {

	� int left_code, right_code;

	�

	� *parent_code = -1;

	� left_code = -1;

	� right_code = -1;

	�

	� if (depth == 0)

		 {

��� if (!mmp_get_code (mmp, depth))

��� return 0;

���

��� *parent_code = mmp->code;

��� mmp_output_message (mmp, depth);

��� return 0;

��� }

���

��� if (!mmp_get_division (mmp))

��	 return 0;

���

��� if (mmp->code == 0)

��� {

��� if (!mmp_get_code (mmp, depth))

��� return 0;

���



��

��� *parent_code = mmp->code;

��� mmp_output_message (mmp, depth);

��� mmp_update_stats (mmp, mmp->code, depth);

��	 }

��� else

��� {

��� if (mmp->code == 2)

��� return 1;

���

��� if (mmp->code == 1)

��� {

��� mmp_recursive_decode(mmp, depth - 1, &left_code);

��� mmp_recursive_decode(mmp, depth - 1, &right_code);

��	 }

���

��� if ((left_code != -1) && (right_code != -1))

��� mmp_update_codebook (mmp, left_code, right_code, depth, parent_code);

��� }

��� return 0;

��� }

���

��� int mmp_decode(MMP_CTX *mmp)

��� {

��	 int parent_code;

��� int bl = 0;

���

��� // Loop de decodificação, retorna verdadeiro quando consegue

��� // terminar um bloco e enviar para a saida

��� while (mmp_recursive_decode (mmp, NUMLEVEL-1, &parent_code) == 0)

��� {

��� // Imprime na tela numero de blocos decodificados

��� bl++;

��� printf("\r%i",bl);

��	 fflush(stdout);

��� }

���

��� printf("\n");

���

��� return 0;

��� }

���

��� MMP_CTX *mmp_decoder_init(char *infile, char *outfile)

��� {

��	 int i;

��� MMP_CTX *ret;

���

��� ret = calloc(1, sizeof (MMP_CTX));

��� ret->minrange = 0;

��� ret->maxrange = 65535;

��� ret->step = 16;

���

��� ret->filter_memory = gsl_vector_alloc (BLOCKSIZE + 1);

��� gsl_vector_set_all (ret->filter_memory, 32768);

��	 ret->filter_levels = gsl_vector_alloc (BLOCKSIZE + 1);



��

��� gsl_vector_set_all (ret->filter_levels, 2);

���

��� ac_decoder_init (&ret->ac_dec, infile);

���

��� for (i = 0; i< NUMLEVEL; i++)

��� {

��� ac_model_init (&ret->ac_codebook_model[i], CBSIZE, NULL, 1);

��� ret->cb_limit[i] = 4096;

��� }

��	

��� ac_model_init (&ret->ac_division_model, 3, NULL, 1);

���

��� ret->outstream = fopen (outfile, "w");

���

��� mmp_create_codebook (ret);

���

��� return ret;

��� }

���

��	 int mmp_decoder_destroy (MMP_CTX *mmp)

�	� {

�	� int i;

�	�

�	� if (mmp->outstream != NULL)

�	� fclose (mmp->outstream);

�	�

�	� gsl_matrix_free(mmp->codebook_stats);

�	�

�	� for (i = 0; i < NUMLEVEL; i++)

�		 {

��� gsl_matrix_free(mmp->codebook[i]);

��� gsl_vector_free(mmp->temp[i]);

��� }

���

��� ac_decoder_done (&mmp->ac_dec);

���

��� for (i = 0; i< NUMLEVEL; i++)

��� ac_model_done (&mmp->ac_codebook_model[i]);

���

��	 ac_model_done (&mmp->ac_division_model);

���

��� free(mmp);

��� return 0;

��� }

����*	����	

� #include "libmmp.h"

�

� void print_help ()

� {

� printf("Usage: ./mmpencode lambda inputfile outputfile\n");

� }



��

�

� int main (int argc, char **argv)

	 {

�� MMP_CTX *mmp;

��

�� if (argc != 4)

�� {

�� print_help();

�� exit(0);

�� }

��

�� // Inicializa a estrutura do codificador com os argumentos

�	 // recebidos da linha de comando

�� mmp = mmp_encoder_init (atof(argv[1]), argv[2], argv[3]);

��

�� // Comeca o loop de codificacao

�� mmp_encode (mmp);

��

�� // Limpa as referencias alocadas durante o processo

�� mmp_encoder_destroy (mmp);

��

�� exit(0);

�	 }

�����	����	

� #include "libmmp.h"

�

� void print_help ()

� {

� printf("Usage: ./mmpdecode inputfile outputfile\n");

� }

�

� int main (int argc, char **argv)

	 {

�� MMP_CTX *mmp;

��

�� if (argc != 3)

�� {

�� print_help();

�� exit(0);

�� }

��

�� // Inicializa a estrutura do decodificador com os argumentos

�	 // recebidos da linha de comando

�� mmp = mmp_decoder_init (argv[1], argv[2]);

��

�� // Comeca o loop de codificacao

�� mmp_decode (mmp);

��

�� // Limpa as referencias alocadas durante o processo

�� mmp_decoder_destroy (mmp);

��



�	

�� exit(0);

�	 }


