


Experiment: 4

Implementation of Airthmetic
Coding for images

Scilab code Solution 4.1 Exp4

1 / / Program 4 . Imp lementa t ion o f a r i t h m e t i c cod ing
f o r images

2 / / Note 1 : In o r d e r to run t h i s program download
Huffman t o o l b o x from

3 / / s c i l a b atoms
4 / / Note 2 : The Huffman atom i s used to encode images

o f s m a l l s i z e on ly
5 / / So f twa re v e r s i o n
6 / /OS Windows7
7 / / S c i l a b 5 . 4 . 1
8 / / Image P r o c e s s i n g Des ign Toolbox 8.3 .1= 1
9 / / S c i l a b Image and Video P r o c c e s s i n g t o o l b o x

0 . 5 .3 . 1= 2
10 clear ;
11 clc ;
12 close ;
13 / /A=t e s t m a t r i x ( ' f r k ' , 1 0 ) +1;
14 a = imread ( 'C: n Usersn s e n t h i l k u m a rnDesktopn

Chandra Mohan LAB n D i g i t a l I m a g e P r o c e s s i n g L a bn
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/(2*M));
36 end
37 end
38 / / / / / / / / / / / / / / /
39 if k==1
40 Mean_Sum = Mean_Sum *sqrt (1/N);
41 else
42 Mean_Sum = Mean_Sum *sqrt (2/N);
43 end
44 if l ==1
45 Mean_Sum = Mean_Sum *sqrt (1/M);
46 else
47 Mean_Sum = Mean_Sum *sqrt (2/M);
48 end
49 I_Trsfrm (a ,b) . block (k , l )= Mean_Sum ;
50 end
51 end
52 / / No rma l i z i ng the DCT Matr ix and Quan t i z i ng

the r e s u l t i n g v a l u e s .
53 I_Trsfrm (a ,b) . block= round ( I_Trsfrm (a ,b) .

block ./q) ;
54 end
55 end
56 I_zigzag .block = zeros (N,M);
57 for a= 1:m/N
58 for b = 1:n/M
59 I_zigzag (a ,b) . block = zigzag_5 ( I_Trsfrm (a ,b)

. block );
60 end
61 end
62 I_rec_Trnsfm .block = zeros (N,M);
63 for a= 1:m/N
64 for b = 1:n/M
65 I_rec_Trnsfm (a ,b) . block = izigzag_5 ( I_zigzag

(a ,b) . block );
66 end
67 end
68 / / Denorma l i z i ng the Recons t ruc ted Tranform mat r ix
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Figure 12.1: Exp12
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Experiment: 14

Special e�ects implementation
on grey and color images

check Appendix?? for dependency:

rot90f.sci

Scilab code Solution 14.1 Exp14

1 / / Program 1 4 . S p e c i a l e f f e c t s imp lemen ta t i on on gray
and c o l o r images

2 / / Note : The f u n c t i o n s l i k e e n t r o p f i l t ( ) .m a re not
a v a i l a b l e i n s c i l a b

3 / / But s i m i l a r e f f e c t s can be produced in s c i l a b
u s i n g o t h e r methods .

4 / / So f twa re v e r s i o n
5 / /OS Windows7
6 / / S c i l a b 5 . 4 . 1
7 / / Image P r o c e s s i n g Des ign Toolbox 8.3 .1= 1
8 / / S c i l a b Image and Video P r o c c e s s i n g t o o l b o x

0 . 5 .3 . 1= 2
9 clc ;

10 clear ;
11 close ;
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17

18 VideoInfo = GetVideoStruct( ’C: \ User s \ s en th i l kumar \
Desktop \Chandra Mohan LAB\
D i g i t a l Ima g e P r o c e s s i n gL ab \ red−car−v id eo . a v i ’ );

19

20 VideoFilePointer = OpenVideoFile( ’C: \ User s \
s en th i l kumar \Desktop \Chandra Mohan LAB\
D i g i t a l Ima g e P r o c e s s i n gL ab \ red−car−v id eo . a v i ’ );

21

22 figure ();

23

24 for n = 1 : VideoInfo.NumberOfFrames

25

26 RGB = ReadImage(VideoFilePointer);

27

28 ShowColorImage(RGB , VideoPath);

29

30 end;

31

32 CloseVideoFile(VideoFilePointer);
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Appendix

Scilab code AP 11 function [B] = rot90f(A,k)

2 [%nargout ,%nargin] = argn (0)

3 //ROT90 Rotate matr ix 90 d e g r e e s .
4 // ROT90(A) i s the 90 deg r e e c o u n t e r c l o c kw i s e

r o t a t i o n o f matr ix A.
5 // ROT90(A,K) i s the K∗90 deg r e e r o t a t i o n o f A, K

= +−1 ,+−2 ,.. .
6 [m,n] = size(A);

7 if %nargin ==1 then

8 k = 1;

9 else

10 k = k-fix(k/4) .*4;

11 if(k<0) then

12 k = k+4;

13 end

14 end

15 if k == 1

16 A = A.’;

17 B = A(n:-1:1,:);

18 elseif k == 2

19 B = A(m:-1:1,n:-1:1);

20 elseif k == 3

21 B = A(m:-1:1,:);

22 B = B.’;

23 else

24 B = A;

25 end
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26 endfunction

Rotate Image 90 degree

Scilab code AP 21 function [hea ,b]= histbw12(a)

2 // a=imread ( ’C: \ User s \ s en th i l kumar \Desktop \
Chandra Mohan LAB\D i g i t a l Ima g e P r o c e s s i n gL ab
\ t i r e . jpeg ’ )

3 //a− o r i g i n a l image
4 //b− h i s tog ram
5 // hea− h i s tog ram e q u a l i z e d image
6 [m n]=size(a);

7 for i=1:256

8 b(i)=length(find(a==(i-1)));

9 end

10 pbb=b/(m*n);

11 pb(1)=pbb (1);

12 for i=2:256

13 pb(i)=pb(i-1)+pbb(i);

14 end

15

16 s=pb*255;

17 sb=uint8(round(s));

18 index =0;

19 for i=1:m

20 for j=1:n

21 index = double(a(i,j))+1; // c onve r t i t to
doub le

22 // o t h e rw i s e index = 255+1 =0
23 hea(i,j)= sb(index);// h i s tog ram

e q u a l i z a t i o n
24 end

25 end

26 endfunction

27 // note :
28 // F i r s t run t h i s f u n c t i o n
29 // type the f o l l o w i n g commands i n s c i l a b c o n s o l e

window
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30 // a=imread ( ’C: \ User s \ s en th i l kumar \Desktop \
Chandra Mohan LAB\D i g i t a l Ima g e P r o c e s s i n gL ab \
t i r e . jpeg ’ )

31 // [ hea , b ] = h i s tbw 12 ( a ) ;
32 // f i g u r e ,
33 //ShowImage ( a , ’ O r i g i n a l Image ’ ) //IPD too l box
34 // t i t l e ( ’ O r i g i n a l Image ’ )
35 // f i g u r e
36 // p l o t 2d3 ( ’ gnn ’ , [ 1 : 2 5 6 ] , b )
37 // t i t l e ( ’ Histogram o f the Image ’ )
38 // f i g u r e
39 //ShowImage ( hea , ’ Image a f t e r Histogram e q u a l i z a t i o n

’ ) //IPD too l box
40 // t i t l e ( ’ Image a f t e r Histogram e q u a l i z a t i o n ’ )

Histogram of Gray images

Scilab code AP 31 function [out] =imgenh11(a,ks)

2 [m n]=size(a);

3 a1=zeros(m+ks -1,n+ks -1);

4 [m1 n1]=size(a1);

5 x=floor(ks/2);

6 a1(1+x:m1-x,1+x:n1-x)=a;

7 out =[];

8

9 for i=1+x:m1 -x

10 for j=1+x:n1 -x

11 t=a1(i-x:i+x,j-x:j+x);

12 med=median(t(:));

13 out(i-x,j-x)=med;

14 end

15 end

16 endfunction

Image Enhancement

Scilab code AP 41 function [result] = izigzag5(data)

2 // i n v e r s e ZigZag s cann ing o f i nput data

67



3 N= sqrt(size(data ,1));

4 z = 1;

5 count = 0;

6 row = 1;

7 col = 0;

8 for (x = 2:2*N),

9 if (x <= N+1),

10 y = x + 1;

11 if(modulo(x,2) == 0)

12 col = col + 1;

13 else

14 row = row + 1;

15 end

16 else

17 y = N+1;

18 if (modulo(x,2) == 0)

19 row = row - 1;

20 col = col + 2;

21 else

22 row = row + 2;

23 col = col - 1;

24 end

25 end

26

27 while((row < y)&(col < y)&(row > 0)&(col > 0))

28 result(row ,col) = data(z);

29 z = z + 1;

30

31 if(modulo(x,2) == 0)

32 row = row - 1;

33 col = col + 1;

34 else

35 row = row + 1;

36 col = col - 1;

37 end

38 end

39 end

40 endfunction
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Inverse Zig Zag scanning of pixels

Scilab code AP 51 function [result] = zigzag5(data)

2 // ZigZag s cann ing o f i nput data
3 N= size(data ,1);

4 z = 1;

5 count = 0;

6 row = 1;

7 col = 0;

8

9 for (x = 2:2*N),

10 if (x <= N+1)

11 y = x + 1;

12 if(modulo(x,2) == 0)

13 col = col + 1;

14 else

15 row = row + 1;

16 end

17 else

18 y = N+1;

19 if(modulo(x,2) == 0)

20 row = row - 1;

21 col = col + 2;

22 else

23 row = row + 2;

24 col = col - 1;

25 end

26 end

27

28 while((row < y)&(col < y)&(row > 0)&(col > 0))

29 result(z) = data(row ,col);

30 z = z + 1;

31 if(modulo(x,2) == 0)

32 row = row - 1;

33 col = col + 1;

34 else

35 row = row + 1;
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36 col = col - 1;

37 end

38 end

39 end

40 endfunction

Zig Zag Scanning of Pixels

Scilab code AP 61 function [a2] = fft2d(a)

2 // a = any r e a l o r complex 2D matr ix
3 // a2 = 2D−DFT o f 2D matr ix ’ a ’
4 m=size(a,1)

5 n=size(a,2)

6 // f o u r i e r t r an s f o rm a long the rows
7 for i=1:n

8 a1(:,i)=exp(-2*%i*%pi *(0:m-1) ’.*.(0:m-1)/m)*a(:,i)

9 end

10 // f o u r i e r t r an s f o rm a long the columns
11 for j=1:m

12 a2temp=exp(-2*%i*%pi *(0:n-1) ’.*.(0:n-1)/n)*(a1(j,:))

.’

13 a2(j,:)=a2temp.’

14 end

15 for i = 1:m

16 for j = 1:n

17 if((abs(real(a2(i,j))) <0.0001)&(abs(imag(a2(

i,j))) <0.0001))

18 a2(i,j)=0;

19 elseif(abs(real(a2(i,j))) <0.0001)

20 a2(i,j)= 0+%i*imag(a2(i,j));

21 elseif(abs(imag(a2(i,j))) <0.0001)

22 a2(i,j)= real(a2(i,j))+0;

23 end

24 end

25 end

2D Fast Fourier Trasnform
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Scilab code AP 71 function [a] =ifft2d(a2)

2 // a2 = 2D−DFT o f any r e a l o r complex 2D matr ix
3 // a = 2D−IDFT o f a2
4 m=size(a2 ,1)

5 n=size(a2 ,2)

6 // I n v e r s e Fou r i e r t r an s f o rm a long the rows
7 for i=1:n

8 a1(:,i)=exp(2*%i*%pi *(0:m-1) ’.*.(0:m-1)/m)*a2(:,i)

9 end

10 // I n v e r s e f o u r i e r t r an s f o rm a long the columns
11 for j=1:m

12 atemp=exp (2*%i*%pi *(0:n-1) ’.*.(0:n-1)/n)*(a1(j,:)).’

13 a(j,:)=atemp.’

14 end

15 a = a/(m*n)

16 a = real(a)

17 endfunction

Inverse 2D Fast Fourier Transform
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