M·  ho¸ ¶nh sè

Tr­íc khi m· ho¸ ta cÇn t¹o ra hai b¶ng tra cøu:

1. Mét b¶ng tra cøu (LUT) chøa quan hÖ c¸c gi¸ trÞ møc x¸m trªn ¶nh vãi bé m· ho¸ Huffman. B¶ng LUT nµy cã thÓ ph¸t triÓn dïng quan hÖ:

                   table_code[gray[i]] = code[i]

    ë ®©y code[i] lµ m· Huffman.

2. Mét b¶ng tra cøu x¸c lËp quan hÖ gi÷a c¸c møc x¸m trªn ¶nh vãi chiÒu dµi tõ m·  Huffman. LUT cã thÓ t¹o ra theo mèi quan hÖ sau:

                   table_length [ gray[i]] = L[i]

    M· ho¸ theo c¸c b­íc sau:

a. Më mét file ®Ó chøa ¶nh ®· ®­îc m· ho¸.     

b. §Æt Len = 0 vµ aux = 0.

    aux lµ mét thanh ghi bèn byte ®Ó truyÒn m·.

    Len chøa sè c¸c bÝt cßn l¹i trong aux.

c. §äc gi¸ trÞ ®iÓm ¶nh.

d. X¸c ®Þnh m· Huffman cña nã, code[i], vµ ®é dµi cña tõ m· L[i], dïng hai b¶ng   LUT ®Ó t¹o ra gi¸ trÞ ban ®Çu.

e. DÞch aux sang tr¸i L[i] bit.

f. Thùc hiÖn phÐp logic OR code[i] víi aux.

g. Len = Len + L[i].

h. NÕu Len ( 8 th× chuyÓn 8 bit cuèi ®Õn file ®Çu ra vµ gi¶m Len ®i 8.

i. NÕu ch­a hÕt file th× chuyÓn ®Õn b­íc c.  

k. ChuyÓn c¸c bÝt cßn l¹i trong thanh ghi aux ra file ®Çu ra.

§Ó gi¶i m· ®­îc ¶nh chóng ta cÇn ph¶i t¹o thªm phÇn header cña file. Header cña file bao gåm c¶ chiÒu dµi thùc sù cña file tÝnh theo bit. Chó ý lµ chiÒu dµi thùc sù cã thÓ lín h¬n hoÆc b»ng chiÒu dµi thùc sù cña file. §iÒu nµy bëi v× chóng ta chØ cã thÓ chøa d­íi d¹ng ®¬n vÞ byte, cßn file ¶nh ®· m· ho¸ ph¶i cã chiÒu dµi kh«ng chia hÕt cho 8. PhÇn nµy chøa ®ñ th«ng tin ®Ó thiÕt lËp c¸c b¶ng LUT, dïng cho viÖc gi¶i m· ¶nh. Nã bao gåm c¸c møc x¸m trªn ¶nh, d¹ng m· Huffman vµ chiÒu dµi t­¬ng ®­¬ng cña chóng. Chó ý r»ng c¸c tõ m· ®­îc s¾p xÕp theo thø tù gi¶m dÇn theo x¸c suÊt xuÊt hiÖn cña chóng. 

Ch­¬ng tr×nh. M· ho¸ Huffman ¶nh sè. "HUfCODING"

/*Program "HUCODING.C". Huffman coding of digital images.*/

/* This program is for coding a binary file

using Huffman codes. */

#include <stdio.h>

#include <conio.h>

#include <io.h>

#include <alloc.h>

#include <string.h>

#include <process.h>

void main()

  {

  int i,j,N,M,loc,k,ind,xt,yt;

  unsigned char *v,*L,*gray, *table_length;

  unsigned long int *code, *table_code, ctemp2;

  unsigned long int aux1,aux2,Lmask,act_len,flength;

  unsigned char mask,Len;

  int ch;

  unsigned char ctemp,Ltemp;

  float temp, sum, *pt, *p, big;

  unsigned long int *histo;

  double nsq;

  char file_name1[14], file_name2[14];

  FILE *fptr,*fptro;

clrscr();

printf("Enter file name of image -->");

scanf("%s",file_name1);

fptr=fopen(file_name1,"rb");

if(fptr==NULL)

     {

     printf("%s does not exist.  ",file_name1 );

     exit(1);

     }

printf("\nEnter file name for compressed image -->");

     scanf("%s",file_name2);

     k=stricmp(file_name1 ,file_name2);

     if (k==0)


{

printf("\nInput and output files cannot share the same name.");

fcloseall();

exit(1);

  }

ind=access(file_name2,0);

while(!ind)

   {

k=stricmp(file_name1, file_name2);

if(k==0)

    {

gotoxy(1,8);

printf( "Input and output files cannot share the same name.");

exit(1);

  }

  gotoxy(1,4);

  printf("File exists.  Wish to overwrite? (y or n)-->");

  while(((ch=getch())!='y')&&(ch!='n'));

  putch(ch);

  switch(ch)

    {

    case 'y':


ind=1;


break;

    case 'n':

gotoxy (1,4);

printf( "






");

gotoxy (1,3);

printf ( "






");

gotoxy (1,3);

printf ( " Enter file name -->");

scanf ( "%s " , file_name2 ) ;

ind=access ( file_name2, 0);


}

     }

   fptro=fopen(file_name2, "wb");

   xt=wherex();

   yt=wherey();

   gotoxy(70, 25);

   textattr (RED+(LIGHTGRAY<<4) +BLINK);

   cputs ( "WAIT" ) ;


/* Generate histogram. */

histo=( unsigned long int *) malloc(256*sizeof(long int));

for(i=0; i<256; i++)

   histo[i]=0;

while((ch=getc(fptr))!=EOF)

  histo[ch]++;

p=(float *)malloc(256*sizeof(float));

gray=(unsigned char *)malloc(256*sizeof(char));

k=0;

for(i=0;i<256;i++)

  {

   if(histo[i]!=0)

      {


p[k]=(float)histo[j];


gray[k]=i ;


k++;


}

     }

free(histo);

N=k;

/* Normalize.*/

sum=0.0;

for(i=0;i<N;i++)

  sum+=p[i];

for(i=0;i<N;i++);

p[i]/=sum;

/* Rearranging the probability values in ascending order. */

for(i=0;i<(N-1);i++)

  {

  big=p[i];

  loc=i;


for(j=i+1;j<N;j++)


  {


  if(p[j]>big)


     {


     big=p[i];


     loc=j;


      }


  }


  if(loc==i) continue;


  else


  {


  temp=p[i];


  ctemp=gray[j];


  p[i]=p[loc];


  gray[i]=gray[loc];


  p[loc]=temp;


  gray[loc]=ctemp;


  }


 }

pt=(float *)malloc(N*sizeof(float));

for(j=0;j<N;j++)

   pt[j]=p[j];

v=(unsigned char *)malloc((N-2)*sizeof(char));

code=(unsigned long int *)malloc(N*sizeof(unsigned long int));

L=(unsigned char *)malloc(N*sizeof(char));

for(i=0; i<(N-2); i++)

v[i]=0;

/* Contraction steps in the generation of the Huffman's codes. */

M=N ;

for(i=0; i<(N-2) ;i++)

 {

p[M-2]=p[M-1]+p[M-2];

loc=M-2;

for(j=0;j<(M-1);j++)

  {

  if(p[M-2]>=p[j])

    {

     loc=j;

     break;

     }

  }

   temp=p[M-2];

for(j=M-2;j>=loc;j--)


p[j]=p[j-1];

p[loc]=temp;

M--;

v[(N-3)-i]=loc;

}

/*Expansion steps in the generation of the Huffman's codes.*/

for(j=0;j<N;j++)

  {

   code[j]=0;

   L[j]=1;

   }

code[0]=0;

code[1]=1 ;

M=1;

for(i=0; i<(N-2);i++)

  {

  if(v[i]==M)


{


code[M+1]=(code[M]<<1)+1;


code[M]=(code[M])<<1;


L[M]++;


L[M+1]=L[M];


}

  else

    {

ctemp2=code[v[i]];

Ltemp=L[v[i]];

for(j=v[i];j<M;j++)

  {

  code[j]=code[j+1];

  L[j]=L[j+1];

  }

code[M]=ctemp2;

L[M]=Ltemp;

code[M+1]=(code[M]<<1)+1;

code[M]=code[M]<<1;

L[M]++;

L[M+1]=L[M];

   }

M++;

}

/*printf("Code words      Length\n");

for(j=0;j<N;j++)

   printf(" %lu                  %u\n",code[j],L[j]);*/

sum=0.0;

for(j=0;j<N;j++)

  sum+=pt[j]*(float)L[j];

gotoxy(xt,yt);

printf("\nAverage number of bits/pixel.=%f",sum);

free(v);

free(p) ;

free(pt);

/* Coding */

/* Writing the header in the output file.

The first 4 bytes stores the true length in

bits of the stored image with the MSB stored

first.  The 5th byte is the number of Huffman

codes=N.  The following N bytes contain the N

natural codes for the gray levels, followed by N

bytes containing the Huffman code lengths.  These

are then followed by the actual Huffman codes

stored in packed form. */

for(i=0;i<4;i++)

putc((int)0,fptro);

/* reserve the first 4 bytes for the true length of 

   the file in bits.*/

putc(N,fptro);

for(i=0;i<N;i++)

  putc(gray[i],fptro);

for(i=0;i<N;i++)

  putc(L[i],fptro);

aux1=0;

Len=0;

for(i=0;i<N;i++)

  {

  Len+=L[i];

  aux1=(aux1<<L[i])|code[i];

  if(Len<8) continue;

  else

    while(Len>=8)

     {

     aux2=aux1;

     Lmask=255;

     Lmask<<=(Len-8);

     aux2=(aux2&Lmask);

     aux2>>=(Len-8);

     ch=(char)aux2;

     putc(ch,fptro);

     Lmask=~Lmask;

     aux1=aux1&Lmask;

     Len-=8;

     }

   }

   if(aux1!=0)

     {

     ch=(char)(aux1<<(8-Len));

     putc(ch,fptro);

     }

table_code=(unsigned long int *)malloc(256*sizeof(long int));

table_length=(unsigned char *)malloc(256*sizeof(char));

for(i=0; i<N; i++)

  {

  table_code[gray[i]]=code[i];

  table_length[gray[i]]=L[i];

  }

rewind(fptr);

Len=0 ;

act_len=0; /*variable to save true length of file in bits. */

aux1=aux2=0;

k=0;

while((ch=getc(fptr))!=EOF)

   {

   k++;

   Len+=table_length[ch];

   act_len+=table_length[ch];

   aux1=(aux1<<table_length[ch])|table_code[ch];

if(Len<8) continue;

else

  while(Len>=8)

   {

   aux2=aux1;

   Lmask=255;

   Lmask<<=(Len-8);

   aux2=aux2&Lmask;

   Lmask=~Lmask;

   aux1=aux1&Lmask;

   aux2>>=(Len-8);

   ch=(char)aux2;

   Len-=8 ;

   putc(ch,fptro);

    }

  }

if(aux1!=0) /* Transmit remaining bits.*/

  {

  ch=(char)(aux1<<(8-Len));

  putc(ch,fptro);

  }

rewind(fptro); /* Write true length of file. */

M=8*sizeof(long int)-8;

for(i=0;i<4;i++)

  {

  Lmask=255;

  Lmask<<=M;

  aux1=(act_len&Lmask);

  aux1>>=M;

  ch=(int)aux1;

  putc(ch,fptro);

  M-=8;

  }

fclose(fptro);

fclose(fptr);

gotoxy(70,25);

textattr(WHITE+(BLACK<<4));

cputs("     ");

gotoxy(1,yt+2);

getch( );

}

Gi¶i m·

Gi¶i m· cña mét ¶nh m· ho¸ b»ng m· Huffman thùc hiÖn qua c¸c b­íc sau:

1. §Æt Len = 0, flength = 0; aux = 0.

      Len lµ sè ®Õm cña c¸c bÝt ®­îc gi¶i m·.

      Flength lµ mét sè ®Õm cña c¸c ®Ó so s¸nh víi chiÒu dµi thùc sù cña file.

       Aux lµ mét thanh ghi bèn byte chøa c¸c tõ m· sÏ ®­îc gi¶i m·.

       LÆp l¹i c¸c b­íc sau ®©y cho tíi khi chiÒu dµi flength > true_length

        {

2. ChuyÓn mét byte tõ file ®Õn thanh ghi aux.

       LÆp l¹i c¸c b­íc sau 8 lÇn:

        {

3. DÞch tr¸i thanh ghi aux ®i mét bÝt.

4. DÞch chuyÓn bit dÊu lín nhÊt cña ch ®Õn vÞ trÝ bÝt dÊu nhá nhÊt cña ch.

5. DÞch tr¸i 1 bit ch.

6. T¨ng  Len lªn 1.

7. T¨ng  flength lªn 1.

8. KiÓm tra l¹i tÊt c¶ c¸c m· Huffman cã chiÒu dµi length = Len.

       NÕu mét m· ®­îc t×m ra:

       a. Sao chÐp møc x¸m t­¬ng øng ra file xuÊt ra.

       b. §Æt aux b»ng kh«ng.

       c. §Æt Len b»ng kh«ng.

          }  ( cô thÓ chuyÓn tãi b­íc 3).

          }  ( cô thÓ chuyÓn tíi b­íc 2).              

C¸c thñ tôc trªn t¹o ra c¸c b­íc gi¶ m·. CÇn nhí r»ng header cña file chøa c¸c th«ng tin cho viÖc gi¶i m·. Mét ch­¬ng tr×nh C cho viÖc gi¶i m· ®­îc tr×nh bµy ë phÇn d­íi ®©y.

Ch­¬ng tr×nh gi¶i m· ¶nh ®­îc m· ho¸ Huffman. "HUfDECoDNG"
/*Program "HUDECDNG.C". Program for decoding a Huffman-coded image.*/

/*This program is for decoding binary files

coded in Huffman codes. */

#include <stdio.h>

#include <conio.h>

#include <math.h>

#include <io.h>

#include <alloc.h>

#include <string.h>

#include <process.h>

void main()

  {

  unsigned
int i,j,N,M,k,xt,yt;

  unsigned
char *L,*gray;

  unsigned
long int *code;

  unsigned
long int aux1,aux2,Lmask,act_len,flength;

  unsigned
char mask,Len;

  int ch,ind;

  unsigned char ctemp,Ltemp;

  char file_name1 [14],file_name2[14];

  FILE *fptr,*fptro;

clrscr();

printf("Enter input file name for compressed image -->");

scanf("%s", file_name1);

fptr=fopen(file_name1,"rb");

if(fptr==NULL)

  {

  printf("\n No such file exists.");

  exit(1);

  }

printf("\nEnter file name for uncompressed image-->");

scanf("%s",file_name2);

  k=stricmp(file_name1,file_name2);

  if(k==0)

    {

printf("\nInput and output files cannot share the same name.");

exit(1);

    }

ind=access(file_name2,0);

while(!ind)

   {

k=stricmp(file_name1 ,file_name2);

if(k==0)

  {

gotoxy(1,8);

printf("Input and output files cannot share the same name.");

exit(1);

   }

gotoxy(1,4);

printf("File exists.  Wish to overwrite? (y or n)-->");

while(((ch=getch())!='y')&&(ch!='n'));

putch(ch);

switch(ch)

   {

   case 'y':


ind=1;


break;

   case 'n':

gotoxy(1,4);

printf("






");

gotoxy(1,3);

printf("






");

gotoxy(1,3);

printf(" Enter file name -->");

scanf ( "%s", file_name2);

ind=access(file_name2, 0);


}

     }

  fptro=fopen(file_name2, "wb");

xt=wherex();

yt=wherey();

gotoxy(70,25);

textattr(RED+(LIGHTGRAY<<4)+BLINK);

cputs("WAIT");


/*Reading the header.*/

act_len=0;

M=8*sizeof(long int)-8;

for(j=0;i<4;i++)

  {

ch=getc(fptr);

aux1=(unsigned long int)ch;

aux1<<=M;

act_len|=aux1;

aux1=(long int)0;

M-=8;

}

N=getc(fptr);

gray=( unsigned char * )malloc(N*sizeof(char));

L=(unsigned char *)malloc(N*sizeof(char));

code=( unsigned long int *)malloc ( N*sizeof(long int));

for(i=0; i<N; i++)

   gray[i]=getc(fptr);

for(i=0; i<N ; i++)

   L[i]=getc(fptr);

mask=128;

Len=0;

aux2=0;

aux1=0;

ind=1;

i=0;

while(ind)

   {

   ch=getc(fptr);

   for(k=0;k<8;k++)


{

      aux1=ch&mask;

      ch<<=1;

      aux2<<=1;

      if(aux1!=0)


aux2|=1;

      Len++;

      if(Len==L[i])


{


code[i]=aux2;


aux2=0;


Len=0;


i++;


if(i==N){



ind=0;



break;



}


}

       }

      }

Len=0;

aux1=aux2=0;

flength=0; /*a parameter to measure against actual file length.*/

mask=128;

ind=1;

while(ind)

  {

  ch=getc(fptr);

  for(k=0;k<8;k++)

      {


/* test if the actual end of file has been reached.*/

if(flength>act_len){ind=0; break;}

aux1=(ch&mask);

ch<<=1;

aux2<<=1;

if(aux1!=0)

aux2|=1;

Len++;

for(j=0;j<N;j++)

{

if(L[j]>Len) break;

if(L[j]==Len)

   {

  if(code[j]==aux2)

     {

     aux2=0;

     putc((int)gray[j],fptro);

     Len=0 ;

     break;

       }

    }

    }

flength++;

  }

 }

gotoxy(70, 25);

textattr(WHITE+(BLACK<<4));

cputs( "       ");

gotoxy (xt, yt);

printf(" \ n Done decoding.  ");

fcloseall();

getch();

 }


C©y nhÞ ph©n gi¶i m· Huffman
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