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Experiment: 1

To find Linear Convolution,
Circular Convolution

Scilab code Solution 1.1 Linear Convolution

1 // Capt ion : Program to f i n d the Convo lu t i on Sum [
L in ea r Convo lu t i on ]

2 // o f two d i s c r e t e s e qu en c e s
3 // So f twar e v e r s i o n
4 // For : OS Windows7 and 8
5 // S c i l a b 5 . 4 . 1 and above
6 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
7 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
8 // For : OS Ubuntu Linux 14 . 0 4 and above
9 // S c i l a b 5 . 5 . 1
10 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
11 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
12 clear all;

13 close;

14 clc;
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Figure 1.1: Linear Convolution

15 h = input( ’ Enter the input s equence1= ’ )
16 //h = [ 1 , 2 , 3 , 3 , 2 , 1 ] ;
17 x = input( ’ Enter the input s equence2= ’ )
18 //x = [ 1 , 2 , 3 , 4 , 5 ] ;
19 y = convol(x,h);

20 for i = 1: length(y)

21 if (y(i) <=0.0001)

22 y(i)=0;

23 end

24 end

25 disp(y, ’ L i n ea r Convo lu t i on Output y [ n]= ’ )
26 subplot (3,1,2)

27 a=gca();

28 a.thickness = 2;

29 plot2d3( ’ gnn ’ ,[0: length(h) -1],h)
30 xtitle( ’ Impul se Response ’ , ’ n ’ , ’ h [ n ] ’ );
31 subplot (3,1,1)

32 a=gca();

33 a.thickness = 2;
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34 plot2d3( ’ gnn ’ ,[0: length(x) -1],x)
35 xtitle( ’ Input Response ’ , ’ n ’ , ’ x [ n ] ’ );
36 subplot (3,1,3)

37 a=gca();

38 a.thickness = 2;

39 plot2d3( ’ gnn ’ ,[0: length(y) -1],y)
40 xtitle( ’ Output Response ’ , ’ n ’ , ’ y [ n ] ’ );
41 // Re su l t
42 // Enter the input s equence1 = [ 1 , 2 , 3 , 3 , 2 , 1 ]
43 // Enter the input s equence2 = [ 1 , 2 , 3 , 4 , 5 ]
44 //
45 // L in ea r Convo lu t i on Output y [ n]=
46 //
47 //
48 // column 1 to 8
49 //
50 // 1 . 4 . 1 0 . 1 9 . 3 0 . 3 6 . 3 5 .

2 6 .
51 //
52 // column 9 to 10
53 //
54 // 1 4 . 5 .
55 //

Scilab code Solution 1.2 Circular Convolution

1 // Capt ion : Program to f i n d the C i c r c u l a r Convo lu t i on
o f g i v en d i s c r e t e s e qu en c e s

2 // So f twar e v e r s i o n
3 // For : OS Windows7 and 8
4 // S c i l a b 5 . 4 . 1 and above
5 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
6 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
7 // For : OS Ubuntu Linux 14 . 0 4 and above
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8 // S c i l a b 5 . 5 . 1
9 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
10 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
11 clear all;

12 clc;

13 x1 = input( ’ Enter the f i r s t s equence x1 [ n]= ’ )
14 x2 = input( ’ Enter the second s equence x2 [ n]= ’ )
15 // x1 = [ 1 , 3 , 5 , 7 ] ;
16 // x2 = [ 2 , 4 , 6 , 8 ] ;
17 m = length(x1)

18 n = length(x2)

19 a = zeros(1,max(m,n))

20 if (m >n)

21 for i = n+1:m

22 x2(i) = 0;

23 end

24 elseif (n>m)

25 for i = m+1:n

26 x1(i) = 0;

27 end

28 end

29 N = length(x1)

30 x3 = zeros(1,N);

31 a(1) = x2(1);

32 for j = 2:N

33 a(j) = x2(N-j+2);

34 end

35 for i =1:N

36 x3(1) = x3(1)+x1(i)*a(i);

37 end

38 for k = 2:N

39 for j =2:N

40 x2(j) = a(j-1);

41 end

42 x2(1) = a(N);

43 x2

44 for i = 1:N
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45 a(i) = x2(i);

46 x3(k) = x3(k)+x1(i)*a(i);

47 end

48 end

49 disp(x3, ’ C i r c u l a r Convo lu t i on Re su l t x3 = ’ )
50 //RESULT
51 // Input Sequence x1 =
52 //
53 // 1 . 3 . 5 . 7 .
54 //
55 // Input Sequence x2 =
56 //
57 // 2 . 4 . 6 . 8 .
58 //
59 // C i r c u l a r Convo lu t i on Re su l t x3 =
60 //
61 // 8 4 . 9 2 . 8 4 . 6 0 .
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Experiment: 2

To find output of Digital FIR
filter using convolution
principle

Scilab code Solution 2.1 To design and test the FIR Filter output

1

2 // Capt ion : To Des ign an Low Pass FIR F i l t e r and f i n d
out the output f o r s i n e wave

3 // input
4 // F i l t e r Length =5 , Order = 4
5 //Window = Hamming Window
6 // So f twar e v e r s i o n
7 // For : OS Windows7 and 8
8 // S c i l a b 5 . 4 . 1 and above
9 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
10 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
11 // For : OS Ubuntu Linux 14 . 0 4 and above
12 // S c i l a b 5 . 5 . 1
13 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
14 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
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15 clc;

16 clear;

17 xdel(winsid ());

18 fc = input(” Enter Analog c u t o f f f r e q . i n Hz=”)
19 fs = input(” Enter Analog sampl ing f r e q . i n Hz=”)
20 M = input(” Enter o rd e r o f f i l t e r =”)
21 w = (2*%pi)*(fc/fs);

22 disp(w, ’ D i g i t a l c u t o f f f r e qu en cy i n r a d i a n s . c y c l e s /
sample s ’ );

23 wc = w/%pi;

24 disp(wc, ’ Normal i zed d i g i t a l c u t o f f f r e qu en cy i n
c y c l e s / sample s ’ );

25 [wft ,wfm ,fr]=wfir( ’ l p ’ ,M+1,[wc/2,0], ’hm ’ ,[0,0]);
26 disp(wft , ’ Impul se Response o f LPF FIR F i l t e r : h [ n]= ’ )

;

27 // P l o t t i n g the Magnitude Response o f LPF FIR F i l t e r
28 subplot (2,1,1)

29 plot (2*fr,abs(wfm)/max(abs(wfm)))

30 xlabel( ’ Normal i zed D i g i t a l Frequency w−−−> ’ )
31 ylabel( ’ Magnitude |H(w) |= ’ )
32 title( ’ Magnitude Response o f FIR LPF ’ )
33 xgrid (1)

34 subplot (2,1,2)

35 plot(fr*fs,abs(wfm)/max(abs(wfm)))

36 xlabel( ’ Analog Frequency in Hz f −−−> ’ )
37 ylabel( ’ Magnitude |H(w) |= ’ )
38 title( ’ Magnitude Response o f FIR LPF ’ )
39 xgrid (1)

40 t = 0:0.01:1;

41 f = fc;//maximum f r e qu en cy o f s i n e wave
42 A = 5; // Amplitude o f s i n e wave
43 X = A*sin(2* %pi*f*t);

44 N = rand(X)

45 N = N/max(N)

46 X_N = X+N;

47 Y = convol(X_N ,wft)

48 figure

49 subplot (3,1,1)
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50 plot(t*f,X)

51 title( ’ FIR F i l t e r i nput s i n e wave ’ )
52 xgrid (1)

53 subplot (3,1,2)

54 plot(t,X_N)

55 title( ’Random Noi s e+S ine Wave ’ )
56 xgrid (1)

57 subplot (3,1,3)

58 t = 0:1/( length(Y) -1):1

59 plot(t*f,Y)

60 title( ’ FIR F i l t e r output ’ )
61 xgrid (1)

62 //Example
63 //Note : Use Low c u t o f f f r e q i n o r d e r t o
64 // c l e a r l y v i s i b l e the output waveform
65 // Enter Analog c u t o f f f r e q . i n Hz=5
66 // Enter Analog sampl ing f r e q . i n Hz=20
67 // Enter o rd e r o f f i l t e r =4
68 // D i g i t a l c u t o f f f r e qu en cy in r a d i a n s . c y c l e s / sample s
69 // 1 . 5707963
70 // Normal i zed d i g i t a l c u t o f f f r e qu en cy in c y c l e s /

sample s 0 . 5
71 // Impul se Response o f LPF FIR F i l t e r : h [ n]=
72 // column 1 to 4
73 // 1 . 5 5 9D−18 0 . 1718873 0 . 5 0 . 1718873
74 // column 5
75 // 1 . 5 5 9D−18
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Figure 2.1: To design and test the FIR Filter output
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Figure 2.2: To design and test the FIR Filter output

14



Experiment: 3

To find DFT/FFT forward and
Inverse Transform of Image

check Appendix AP 6 for dependency:

Exp3lena.jpg

Scilab code Solution 3.1 DFT and IDFT of 2D Image

1 // Capt ion : 2D−D i s c r e t e Fou r i e r Transform us i ng
i n b u i l t f a s t f o u r i e r t r an s f o rm

2 // f u n c t i o n f f t 2 ( )
3 // So f twar e v e r s i o n
4 // For : OS Windows7 and 8
5 // S c i l a b 5 . 4 . 1 and above
6 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
7 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
8 // For : OS Ubuntu Linux 14 . 0 4 and above
9 // S c i l a b 5 . 5 . 1
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Figure 3.1: DFT and IDFT of 2D Image
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Figure 3.2: DFT and IDFT of 2D Image

10 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
11 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
12 //To read and w r i t e i n the c o r r e c t f o l d e r
13 // change the c u r r e n t d i r e c t o r y i n s c i l a b c o n s o l e
14 clc;

15 clear;

16 close;

17 a = ReadImage( ’ Exp3lena . jpg ’ );
18 [m,n]= size(a);

19 ShowImage(a, ’ O r i g i n a l l enna Image ’ );
20 // 2D−DFT us i ng FFT
21 A = fft2(double(a));

22 figure (1)

23 ShowImage(abs(A), ’ 2D−D i s c r e t e Fou r i e r Transform o f
Lena Image ’ );

24 // f f t s h i f t e d image
25 B = fftshift(A)

26 figure (2)
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27 ShowImage(abs(B), ’ 2D−D i s c r e t e Fou r i e r Transform o f
Lena Image− f f t s h i f t e d ’ );

28 // 2D−IDFT us i ng FFT
29 a_inv = fft2(A’)

30 a_inv = a_inv ’/(m*n);

31 figure (3)

32 ShowImage(uint8(abs(a_inv)), ’ 2D−I n v e r s e D i s c r e t e
Fou r i e r Transform ’ );
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Experiment: 4

To find DWT forward and
Inverse Transform of Image

check Appendix AP 5 for dependency:

Exp4cameraman.jpg

Scilab code Solution 4.1 DWT and IDWT of 2D Image

1 // Capt ion : S c i l a b code to implement D i s c r e t e Wavelet
Transform

2 // So f twar e v e r s i o n
3 // For : OS Windows7 and 8
4 // S c i l a b 5 . 4 . 1 and above
5 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
6 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
7 // For : OS Ubuntu Linux 14 . 0 4 and above
8 // S c i l a b 5 . 5 . 1
9 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
10 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
11 //To read and w r i t e i n the c o r r e c t f o l d e r
12 // change the c u r r e n t d i r e c t o r y i n s c i l a b c o n s o l e
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13 clc;

14 clear;

15 close;

16 // O r i g i n a l Image
17 img = imread( ’ Exp4cameraman . jpg ’ );
18 figure (1)

19 ShowImage(img , ’ O r i g i n a l Image ’ )
20 title( ’ O r i g i n a l Image ’ );
21 [p q] = size(img);

22 [CA ,CH,CV,CD] = dwt2(double(img), ’ db1 ’ );//Compute 2D
wave l e t t r an s f o rm −daubche i s wave l e t

23 figure (2)

24 ShowImage(uint8(CA), ’LPF−LPF output ’ )
25 title( ’LPF−LPF output ’ )
26 figure (3)

27 ShowImage(uint8(CH), ’LPF−HPF output ’ )
28 title( ’LPF−HPF output ’ )
29 figure (4)

30 ShowImage(uint8(CV), ’HPF−LPF output ’ )
31 title( ’HPF−LPF output ’ )
32 figure (5)

33 ShowImage(uint8(CD), ’HPF−HPF output ’ )
34 title( ’HPF−HPF output ’ )
35 img_inv = idwt2(CA,CH ,CV,CD, ’ db1 ’ );
36 img_inv = uint8(img_inv);

37 figure (6)

38 ShowImage(img_inv , ’ Re con s t ru c t ed Image ’ )
39 title( ’ Re con s t ru c t ed Image ’ )
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Figure 4.1: DWT and IDWT of 2D Image

Figure 4.2: DWT and IDWT of 2D Image
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Experiment: 5

To enhance image using
Histogram Equalization

check Appendix AP 4 for dependency:

Exp5pout.jpg

Scilab code Solution 5.1 Image Enhancement using Histogram Equaliza-
tion

1 //Program T i t l e : Image Enhancement − Image Histogram
Equ a l i s a t i o n

2 // For Gray Image
3 // So f twar e v e r s i o n
4 // For : OS Windows7 and 8
5 // S c i l a b 5 . 4 . 1 and above
6 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
7 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
8 // For : OS Ubuntu Linux 14 . 0 4 and above
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Figure 5.1: Image Enhancement using Histogram Equalization
23



Figure 5.2: Image Enhancement using Histogram Equalization
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9 // S c i l a b 5 . 5 . 1
10 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
11 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
12 //To read and w r i t e i n the c o r r e c t f o l d e r
13 // change the c u r r e n t d i r e c t o r y i n s c i l a b c o n s o l e
14

15 clc;

16 clear all;

17

18 f=ReadImage( ’ Exp5pout . jpg ’ );// Get image (Keep image
f i l e i n same f o l d e r )

19 OrigSize=size(f);//Get s i z e o f o r i g i n a l image
20 OrigRow=OrigSize (1);//Get number o f rows i n o r i g i n a l

image
21 OrigCol=OrigSize (2);//Get number o f co lomns i n

o r i g i n a l image
22

23 figure

24 ShowImage(f, ’ O r i g i n a l Image Pout ’ )
25 WriteImage(f, ’ Exp6Or ig ina l ImagePout . jpg ’ ) //Comment

out i f you do not want o/p f i l e to be w r i t t e n on
d i s k

26

27 OrigHist=CreateHistogram(uint8(f));// Create
Histogram

28 figure

29 plot2d3(OrigHist)//Show Histogram
30 title( ’ O r i g i n a l Image Histogram ’ )
31

32 P=OrigHist /( OrigRow*OrigCol);// ge t ave rage p i x e l
va l u e

33

34 C=zeros (1 ,256);

35

36 for i=2:256

37 C(1,i)=C(1,i-1)+P(1,i);

38 end
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39

40 Cdash = round(C*255);

41

42 EqImage =[] //Empty matr ix f o r output image
43 for i=1: OrigRow

44 for j=1: OrigCol

45 EqImage(i,j)=Cdash(1,f(i,j)+1);

46 end

47 end

48

49 figure

50 ShowImage(uint8(EqImage), ’ Image Histogram
Equ a l i s a t i o n ’ )

51 WriteImage(uint8(EqImage), ’
Exp6ImageHi s tog ramEqua l i sa t i on . jpg ’ ) //Comment
out i f you do not want o/p f i l e to be w r i t t e n on
d i s k

52

53 EqHist=CreateHistogram(uint8(EqImage));// Create
Histogram

54 figure

55 plot2d3(EqHist)//Show Histogram
56 title( ’ Histogram Equa l i z ed Image ’ )
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Experiment: 6

To enhance image using
Contrast Stretching

check Appendix AP 3 for dependency:

Exp6Pout.jpg

Scilab code Solution 6.1 Image Enhancement using Contrast Stretching

1 //Program T i t l e : Image Enhancement − Image Cont ra s t
S t r e t c h i n g

2 // For Gray Image
3 // Sample Input :−
4 // Set va l u e r1 (0< r1 <255) : 7 5
5 // Set va l u e r2 ( r1<r2 <255:175
6 // Set va l u e s1 (0< s1 <255) : 1 0
7 // Set va l u e s2 ( s1<s2 <255:245
8 // So f twar e v e r s i o n
9 // For : OS Windows7 and 8

10 // S c i l a b 5 . 4 . 1 and above
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Figure 6.1: Image Enhancement using Contrast Stretching
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Figure 6.2: Image Enhancement using Contrast Stretching
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11 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
12 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
13 // For : OS Ubuntu Linux 14 . 0 4 and above
14 // S c i l a b 5 . 5 . 1
15 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
16 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
17 //To read and w r i t e i n the c o r r e c t f o l d e r
18 // change the c u r r e n t d i r e c t o r y i n s c i l a b c o n s o l e
19

20 clc;

21 clear all;

22

23 f=ReadImage( ’ Exp6pout . jpg ’ );// Get image as 16 b i t
uns i gned i n t e g e r

24 OrigSize=size(f);//Get s i z e o f o r i g i n a l image
25 OrigRow=OrigSize (1);//Get number o f rows i n o r i g i n a l

image
26 OrigCol=OrigSize (2);//Get number o f co lomns i n

o r i g i n a l image
27

28 figure

29 ShowImage(f, ’ O r i g i n a l Image Pout ’ )
30 WriteImage(f, ’ Or i g ina l ImagePout . jpg ’ ) //Comment out

i f you do not want o/p f i l e to be w r i t t e n on d i s k
31

32 OrigHist=CreateHistogram(uint8(f));// Create
Histogram

33 figure

34 plot2d3(OrigHist)//Show Histogram
35 title( ’ O r i g i n a l Image Histogram ’ )
36

37 // Image Cont ra s t S t r e t c h i n g
38

39 disp( ’ Image Cont ra s t S t r e t c h i n g ’ )
40 r1=input( ’ Se t va l u e r1 (0< r1 <255) : ’ );
41 r2=input( ’ Se t va l u e r2 ( r1<r2 <255: ’ );
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42 s1=input( ’ Se t va l u e s1 (0< s1 <255) : ’ );
43 s2=input( ’ Se t va l u e s2 ( s1<s2 <255: ’ );
44

45 Alpha=s1/r1;

46 Beta=(s2-s1)/(r2 -r1);

47 Gamma =(255-s2)/(255-r2);

48

49 ContStr =[]; //Empty matr ix f o r output image
50

51 for x=1: OrigRow

52 for y=1: OrigCol

53 if f(x,y)<r1 then;

54 ContStr(x,y)=Alpha*f(x,y);

55 elseif (f(x,y)>r1)&(f(x,y)<r2);

56 ContStr(x,y)=Beta*(f(x,y)-r1)+s1;

57 else f(x,y)>r2;

58 ContStr(x,y)=Gamma *(f(x,y)-r2)+s2;

59 end

60 end

61 end

62

63 figure

64 ShowImage(uint8(ContStr), ’ Exp5 Image Cont ra s t
S t r e t c h i n g ’ )

65 WriteImage(uint8(ContStr), ’
Exp5 ImageCont ra s tS t r e t ch ing . jpg ’ )

66 ContStrHist=CreateHistogram(uint8(ContStr));// Create
Histogram

67 figure

68 plot2d3(ContStrHist)//Show Histogram
69 title( ’ Cont ra s t S t r e t c h ed Histogram ’ )
70 // Re su l t
71 // Image Cont ra s t S t r e t c h i n g
72 // Set va lu e r1 (0< r1 <255) : 5 0
73 // Set va lu e r2 ( r1<r2 <255: 100
74 // Set va lu e s1 (0< s1 <255) : 1 0
75 // Set va lu e s2 ( s1<s2 <255: 100
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Experiment: 7

To find edges using LOG and
DOG

check Appendix AP 2 for dependency:

Exp7lena.jpg

Scilab code Solution 7.1 Edge Detection using LoG and DoG

1 // Capt ion : S c i l a b code f o r Edge De t e c t i on u s i n g
D i f f e r e n t Edge d e t e c t o r s

2 // [ 1 ] LoG [ 2 ] DoG
3 // So f twar e v e r s i o n
4 // For : OS Windows7 and 8
5 // S c i l a b 5 . 4 . 1 and above
6 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
7 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
8 // For : OS Ubuntu Linux 14 . 0 4 and above
9 // S c i l a b 5 . 5 . 1
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Figure 7.1: Edge Detection using LoG and DoG
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Figure 7.2: Edge Detection using LoG and DoG
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10 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
11 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
12 //To read and w r i t e i n the c o r r e c t f o l d e r
13 // change the c u r r e n t d i r e c t o r y i n s c i l a b c o n s o l e
14 close;

15 a = imread( ’ Exp7lena . jpg ’ );
16 //LAPLACIAN OF GAUSSIAN

////////////////////////////////////////////////
17 [c,thresh] = edge(a, ’ l o g ’ ,0.2, ’ both ’ ,2);
18 //d = edge ( a , ’ p r ew i t t ’ ) ;
19 ShowImage(a, ’ O r i g i n a l Image ’ )
20 title( ’ O r i g i n a l Image ’ )
21 figure

22 ShowImage(c, ’ Edge Detec t ed Image−LoG ’ )
23 //

/////////////////////////////////////////////////////////////////////

24 //DERIVATIVE OF GAUSSIAN FUNCTION
25 function [mask]=DoG(op1 ,op2)

26 // I f op1 and op2 a r e not s p e c i f i e d −De f au l t s i z e
3x3

27 if isempty(op1) then

28 siz = [3,3];

29 else

30 if length(op1)==1 then

31 siz = [op1 , op1];

32 elseif length(op1)==2 then

33 siz = op1;

34 else

35 error(”The second argument shou ld have 1
or 2 e l emen t s f o r g au s s i a n f i l t e r ”);

36 end

37 end

38 // s e t s td f o r the f i l t e r
39 if isempty(op2) then

40 g_std = 0.5;

41 else
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42 if length(op2) >1 then

43 error(”The t h i r d argument shou ld have
on ly 1 e l ement f o r g au s s i a n f i l t e r ”);

44 else

45 g_std = op2;

46 end

47 end

48 sizx = (siz(2) -1)/2;

49 sizy = (siz(1) -1)/2;

50 x2 = ones(siz (1) ,1) * ([-sizx:sizx ]^2);

51 y2 = ([-sizy:sizy ]^2)’ * ones(1, siz(2));

52 r = sqrt(x2+y2);

53 sigma = g_std;

54 F = (1/( sigma ^2))*(((r.*r)/sigma ^2) -1).*exp(-r

.*r/2* sigma ^2);

55 F(F<%eps*max(F)) = 0;

56 sumF=sum(F);

57 if sumF ~=0 then

58 F = F / sum(F);

59 end

60 mask = F;

61 endfunction

62 mask = DoG ([] ,[]);

63 mx=filter2(mask ,a);

64 my=filter2(mask ’,a);

65 border=sqrt(mx.*mx + my.*my);

66 if thresh >=0 then

67 scale_thresh = min(border) * (1-thresh) + max(

border)*thresh;

68 border=border > scale_thresh;

69 end

70 d = border;

71 //
//////////////////////////////////////////////////////////////////////////////

72 figure

73 ShowImage(d, ’ Edge Detec t ed Image−DoG ’ )
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Experiment: 8

To find Edges using Prewit/
Sobel/ Fri-chen / Robert
operators

check Appendix AP 1 for dependency:

Exp8lena.jpg

Scilab code Solution 8.1 Edge Detection using Prewit and Sobel

1 // Capt ion : S c i l a b code f o r Edge De t e c t i on u s i n g
D i f f e r e n t Edge d e t e c t o r s

2 // [ 1 ] . Sobe l [ 2 ] . P r ew i t t
3 // Rober t s and Fr−Chen edge d e t e c t i o n o p e r a t o r s a r e

not a v a i l a b l e i n t h i s atom
4 // So f twar e v e r s i o n
5 // For : OS Windows7 and 8
6 // S c i l a b 5 . 4 . 1 and above
7 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
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Figure 8.1: Edge Detection using Prewit and Sobel
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Figure 8.2: Edge Detection using Prewit and Sobel
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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 box
0 . 5 . 3 . 1 −2 and above

9 // For : OS Ubuntu Linux 14 . 0 4 and above
10 // S c i l a b 5 . 5 . 1
11 // Image P r o c e s s i n g Des ign Toolbox 8 . 3 . 1 and above
12 // S c i l a b Image and Video P r o c c e s s i n g t o o l box

0 . 5 . 3 . 1 −2 and above
13 // //To read and w r i t e i n the c o r r e c t f o l d e r
14 // change the c u r r e n t d i r e c t o r y i n s c i l a b c o n s o l e
15 close;

16 a = imread( ’ Exp8lena . jpg ’ );
17 c = edge(a, ’ s o b e l ’ );
18 d = edge(a, ’ p r ew i t t ’ );
19 ShowImage(a, ’ O r i g i n a l Image ’ )
20 title( ’ O r i g i n a l Image ’ )
21 figure

22 ShowImage(c, ’ Edge Detec t ed Image−Sobe l ’ )
23 figure

24 ShowImage(d, ’ Edge Detec t ed Image−Prew i t t ’ )
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Cameraman Gray Image

46



Lena
Image

47


	
	To find Linear Convolution, Circular Convolution
	To find output of Digital FIR filter using convolution principle
	To find DFT/FFT forward and Inverse Transform of Image
	To find DWT forward and Inverse Transform of Image
	To enhance image using Histogram Equalization
	To enhance image using Contrast Stretching
	To find edges using LOG and DOG
	To find Edges using Prewit/ Sobel/ Fri-chen / Robert operators

