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Experiment: 1

Basic Statistical Analysis of
Images

check Appendix AP 12 for dependency:

cameraman.png

Scilab code Solution 1.1 Example 1

1 // This s c i l a b code i s to c a l c u l a t e b a s i c image
s t a t i s t i c s

2 // such as sum , average , s t andard d ev i a t i o n , min and
max

3

4 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 5 . 5 . 2
5

6 // Toolbox used : SIVP 0 . 5 . 3 . 2
7

8 //OS used : Windows 10 64 b i t
9 //
10 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
11 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
12
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13 clc // to c l e a r command window .
14 clear all // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
15 xdel(winsid ())// to c l o s e a l l c u r r e n t l y open f i g u r e ( s

) .
16

17 // This code u s e s camaraman . t i f f i l e f o r p r o c e s s i n g
18

19 img = imread( ’ cameraman . t i f ’ ); // Reads the
cameraman image

20 imshow(img); // Show o r i g i n a l image .
21 if(size(img ,3) >1) then

22 Gray_img= rgb2gray(img); // Conver t s c o l o r image
to g r a y s c a l e

23 else

24 Gray_img=img; // i f image i s 2D image
25 end

26 imshow(Gray_img); // Show gray s c a l e image
.

27 imgsum=sum(Gray_img); // Ca l c u l a t e s sum o f
image p i x e l s

28 imgmean=mean2(Gray_img); // Ca l c u l a t e s mean /
ave rage o f image p i x e l s

29 imgstd=std2(Gray_img); // Ca l c u l a t e s s tandard
d e v i a t i o n o f image

30 imgmin=min(Gray_img); // Ca l c u l a t e s minimum o f
image p i x e l s

31 imgmax=max(Gray_img); // Ca l c u l a t e s maximum o f
image p i x e l s .

32 disp(” S i z e o f Image =”);
33 disp(size(Gray_img)); // D i s p l a y s s i z e o f

image
34 disp(”Sum = ”);
35 disp(imgsum); // D i s p l a y s Sum o f image

p i x e l s
36 disp(”Mean = ”);
37 disp(imgmean); // DI sp l ay s mean /

ave rage o f image p i x e l s
38 disp(” Standard Dev i a t i on = ”);
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39 disp(imgstd); // D i s p l a y s s tandard
d e v i a t i o n o f image p i x e l s

40 disp(”Minimum o f Image = ”);
41 disp(imgmin); // D i s p l a y s minimum o f

image
42 disp(”Maximum o f Image =”);
43 disp(imgmax); // D i s p l a y s maximum o f

image
44

45 // ///////// OUTPUT ///////////
46 //
47 // S i z e o f Image =
48 //
49 // 256 . 2 5 6 .
50 //
51 // Sum =
52 //
53 // 120
54 //
55 // Mean =
56 //
57 // 118 . 72449
58 //
59 // Standard Dev i a t i on =
60 //
61 // 62 . 341715
62 //
63 // Minimum o f Image =
64 //
65 // 7
66 //
67 // Maximum o f Image =
68 //
69 // 253
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Experiment: 2

Different Filtering Operations
on Images

check Appendix AP 12 for dependency:

cameraman.png

Scilab code Solution 2.1 Example 1

1 // This s c i l a b code i s to c a l c u l a t e b a s i c image
s t a t i s t i c s

2 // such as sum , average , s t andard d ev i a t i o n , min and
max

3

4 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 5 . 5 . 2
5

6 // Toolbox used : SIVP 0 . 5 . 3 . 2
7

8 //OS used : Windows 10 64 b i t
9 //
10 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
11 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
12
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13 clc // to c l e a r command window .
14 clear all // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
15 xdel(winsid ())// to c l o s e a l l c u r r e n t l y open f i g u r e ( s

) .
16

17 // This code u s e s camaraman . t i f f i l e f o r p r o c e s s i n g
18 //SCI + ’/ c o n t r i b /SIVP 0 . 5 . 3 . 2 / images / l e n a . png ’
19 img = imread( ’ cameraman . png ’ ); // Reads the

cameraman image
20 // t i t l e (” O r i g i n a l Image ”) ;
21 imshow(img); // Show o r i g i n a l

image .
22 if(size(img ,3) >1) then

23 Gray_img= rgb2gray(img); // Conver t s c o l o r
image to g r a y s c a l e

24 else

25 Gray_img=img; // i f image i s 2D
image

26 end

27

28

29 filter = fspecial( ’ s o b e l ’ ); // Crea t e s 2D
s p e c i a l f i l t e r ’ s ob e l ’

30 imf = imfilter(Gray_img , filter); // Apply f i l t e r on
2D image

31 // pause ;
32 // t i t l e (” F i l t e r e d Image ”) ;
33 figure , imshow(imf); // Show

Re su l t an t Image

9



Figure 2.1: Example 1
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Experiment: 3

Morphological Operations on
Images

check Appendix AP 11 for dependency:

Fig0419.png

Scilab code Solution 3.1 Basic Morphological Operations on Image

1

2 // This s c i l a b code i s to per fo rm b a s i c
mo rpho l o g i c a l o p e r a t i o n on image

3 // such as e r o s i o n and d i l a t i o n , open ing and c l o s i n g
an image

4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 5 . 5 . 2
6

7 // Toolbox used : Image P r o c e s s i n g Des ing ( IPD)
Toolbox ve r . 8 . 3 . 3

8 // SIVP 0 . 5 . 3 . 2
9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g

11



13 // book author : Ra f a e l C . Gonza lez and Richard E .
Woods

14

15 clc // to c l e a r command window .
16 clear all // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
17 xdel(winsid ())// to c l o s e a l l c u r r e n t l y open f i g u r e ( s

) .
18

19 // This code u s e s camaraman . t i f f i l e f o r p r o c e s s i n g
20 //SCI + ’/ c o n t r i b /SIVP 0 . 5 . 3 . 2 / images / l e n a . png ’
21 img = imread( ’ F ig0419 . png ’ ); // Reads the t e x t

image ( Image from Re f e r e n c e s )
22 // t i t l e (” O r i g i n a l Image ”) ;
23 imshow(img); // Show o r i g i n a l

image .
24 if(size(img ,3) >1) then

25 Gray_img= rgb2gray(img); // Conver t s c o l o r
image to g r a y s c a l e

26 else

27 Gray_img=img; // i f image i s 2D
image

28 end

29 SE=CreateStructureElement( ’ s qua r e ’ ,3); // c r e a t e
s t r u c t u r i n g e l ement 3x3 squa r e matr ix

30

31 Eimg=ErodeImage(Gray_img ,SE); // e r o s i o n o f the
image

32 pause; // type ’ resume ’
command on command prompt

33 imshow(Eimg); // show Re su l t an t
image

34 // s e =[1 1 1 ; 1 1 1 ; 1 1 1 ] ;
35 Dimg=DilateImage(Gray_img ,SE); // d i l a t i o n o f the

image
36 pause; // type ’ resume ’

command on command prompt
37 imshow(Dimg); // Show Resu l t an t

Image
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38

39 Oimg=OpenImage(Gray_img ,SE); // open ing op e r a t i o n
on the image

40 pause; // type ’ resume ’
command on command prompt

41 imshow(Oimg); // Show Resu l t an t
Image

42

43

44 Cimg=CloseImage(Gray_img ,SE); // c l o s i n g op e r a t i o n
on the image

45 pause; // type ’ resume ’
command on command prompt

46 imshow(Cimg); // Show Resu l t an t
Image
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Figure 3.1: Basic Morphological Operations on Image
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Figure 3.2: Basic Morphological Operations on Image
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Experiment: 4

Basic Image Segmentation

check Appendix AP 10 for dependency:

harewood.jpg

Scilab code Solution 4.1 Example 1

1

2 // This s c i l a b code i s used to per fo rm image
s egmenta t i on u s i n g Otsu Thr e sho ld i ng method

3

4 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
5

6 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

7

8

9 //OS used : Windows 10 64 b i t
10 //
11 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
12 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
13

14 // c l c // to c l e a r command window .
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15 // c l e a r a l l // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
16 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
17

18 // This code u s e s harewood . jpg image f i l e f o r
p r o c e s s i n g

19 // c l c ;
20 // c l e a r a l l ;
21 // I=imread ( ’ nu t sBo l t s . jpg ’ ) ;
22 I=imread( ’ harewood . jpg ’ ); // Reads

input image
23 // I=rgb2gray ( I ) ;
24

25 Ihist=imhist(I); //
Ca l c u l a t e h i s t og ram

26 Ihist=Ihist ’; //
Transpose the h i s t og ram output

27 s=length(I); //
Ca l c u l a t e s Tota l number o f p i x e l s

28 t=0:255; // s e t
c oun t e r t as 0 to 255

29 sumA =0.0; //
I n i t i a l i z e the sum v a r i a b l e

30 for t=1:256 //
Ca l c u l a t e sum o f p i x e l s i n h i s t og ram output

31 sumA = sumA+ t*Ihist(t);

32 end

33 sumB = 0; //
I n i t i a l i z e ano the r v a r i a b l e as summation

34 wB = 0; //
I n i t i a l i z e we ight background v a r i a b l e

35 wF = 0; //
I n i t i a l i z e we ight f o r e g r ound v a r i a b l e

36 varMax = 0; //
I n i t i a l i z e maximum va lu e f o r t h r e s h o l d

37 threshold = 0; //
I n i t i a l i z e t h r e s h o l d to z e r o

38
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39

40 // This f o r b l o ck c a l u c a t e s t h r e s h o l d u s i n g Otsu
Thr e sho l d i ng method

41 for t=1:256

42 wB = wB + Ihist(t); // Weight
Background

43 if (wB == 0)

44 continue;

45 end

46 wF = s - wB; // Weight Foreground
47 if (wF == 0)

48 break;

49 end

50 sumB = sumB + (t * Ihist(t));

51 mB = sumB / wB; // Mean Background
52 mF = (sumA - sumB) / wF; // Mean Foreground
53 // Ca l c u l a t e Between C l a s s Var i ance
54 varBetween = wB * wF * (mB - mF) * (mB - mF);

55 // Check i f new maximum found
56 if (varBetween > varMax)

57 varMax = varBetween;

58 threshold = t;

59 end

60 end

61 //n=( t h r e s h o l d − max( I ) ) / (max( I )−min ( I ) ) ;
62 R=im2bw(I,threshold /256); //

B i n a r i z e image with g i v en t h r e s h o l d
63 imshow(R); //

Show r e s u l t a n t b i n a r i z e d image
64 //
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Figure 4.1: Example 1
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Experiment: 5

Image Enhancement for
Performance

check Appendix AP 8 for dependency:

lenna1.png

Scilab code Solution 5.1 Example 1

1

2 // This s c i l a b code i s to per fo rm image enhancement
by a d j u s t i n g the i n t e n s i t y v a l u e s i n the image

3 // which a l s o c a l l e d as h i s t og ram e q u a l i z a t i o n .
4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

8

9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g

20



13 // book author : Ra f a e l C . Gonza lez and Richard E .
Woods

14

15 clc // to c l e a r command window .
16 clear all // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
17 xdel(winsid ())// to c l o s e a l l c u r r e n t l y open f i g u r e ( s

) .
18

19 // This code u s e s l enna . png image f i l e f o r p r o c e s s i n g
20

21

22 img=imread( ’ l enna . png ’ ); // Reads
o r i g i n a l l enna ( c o l o r ) image

23 grayImg=rgb2gray(img); //
Conver t s c o l o r image to gray s c a l e image

24 histequalImg=imhistequal(grayImg); //
Perform image enhancement u s i n g i n t e n s i t y
ad jus tment i . e . h i s t og ram e q u a l i z a t i o n

25 imshow(img); //
D i s p l a y s o r i g i n a l l enna image

26 figure;imshow(grayImg); //
D i sp l ay r e s u l t a n t gray s c a l e image

27 figure;imshow(histequalImg); //
D i s p l y a s r e s u l t a n t h i s t og ram e q u a l i z e d image
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Figure 5.1: Example 1
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Figure 5.2: Example 1
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Figure 5.3: Example 1
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Experiment: 6

Hough Transform
Implementation on Images

check Appendix AP 9 for dependency:

pic26.png

Scilab code Solution 6.1 Example 1

1

2 // This s c i l a b code i s used to per fo rm Hough
Transform op e r a t i o n on the image

3 // to e x t r a c t the f e a t u r e s from image .
4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

8

9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g

25



13 // book author : Ra f a e l C . Gonza lez and Richard E .
Woods

14

15 // c l c // to c l e a r command window .
16 // c l e a r a l l // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
17 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
18

19 // This code u s e s an c i r c l e image p i c 2 6 . png f i l e f o r
p r o c e s s i n g

20

21 S = imread( ’ p i c 2 6 . png ’ ); // Read
input image u s i n g imread f u n c t i o n

22 [houghmat , dist , theta] = imhough(S); // Apply
hough t r a n s f o rma t i o n

23 // This
r e t u r n s

hough

matr ix

houghmat

24 //
d i s t a n c e
from

c e n t e r
to

the
po i n t

25 // and
ang l e
o f

p o i n t
to

the

26



Figure 6.1: Example 1

c e n t e r

26

27 f=scf(); //
Ass ign c u r r e n t g r a ph i c s window hand le to f

28 f.color_map=hotcolormap (64); //
Change co lormap f o r c u r r e n t g r a ph i c s window

29 Sgrayplot(theta ,dist ,houghmat ’,strf=” 021 ”); // P l o t s
smooth 2D s u r f a c e

27



Experiment: 7

SIFT Implementation for
Images

check Appendix AP 8 for dependency:

lenna1.png

Scilab code Solution 7.1 Example 1

1

2 // This s c i l a b code i s to per fo rm SIFT Transfom on
the image

3 // to e x t r a c t the f e a t u r e s from image .
4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

8

9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
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13 // book author : Ra f a e l C . Gonza lez and Richard E .
Woods

14

15 // c l c // to c l e a r command window .
16 // c l e a r a l l // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
17 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
18

19 // This code u s e s l enna . png image f i l e f o r p r o c e s s i n g
20

21

22 img=imread( ’ l enna1 . png ’ ); // Reads
o r i g i n a l l enna ( c o l o r ) image

23 SIFTfeatures=imdetect_SIFT(img); //
Ext ra c t f e a t u r e s from image u s i n g SIFT a l g o r i t hm

24 imshow(img); //
D i s p l a y s o r i g i n a l l enna image

25 plotfeature(SIFTfeatures); // P lo t
the f e a t u r e s e x t r a c t e d on d i s p l a y e d image

29



Figure 7.1: Example 1
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Experiment: 8

Different Distance Measures
implementations

Scilab code Solution 8.1 Example 1

1

2 // This s c i l a b code i s used to c a l c u l a t e d i s t a n c e
measure between d i f f e r e n t v e c t o r s

3 // such as e u c l i d e a n d i s t an c e , ch e cke rboa rd d i s t a n c e
and maha lanob i s d i s t a n c e

4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 //OS used : Windows 10 64 b i t
8 //
9 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
10 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
11

12 // c l c // to c l e a r command window .
13 clear all // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
14 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
15
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16 //A = rand (1 , 100) ; //
Create a v e c t o r o f random va l u e s

17 //B = rand (1 , 100) ; //
Cr ea t e s ano the r v e c t o r o f random va l u e s

18

19 A = [5.76 43 34;6.7 32 5;3 3 5;34 12 6]; //
Create a v e c t o r A

20 B = [1.55 5 32;4.5 9 8;2 4 3;3.2 6 7];

// Create a v e c t o r B
21

22 // Euc l i d ean D i s t anc e
23 D = sqrt(sum((A - B) .^ 2)) //

Ca l c u l a t e s e u c l i d e a n d i s t a n c e between A and B
24 Da = sqrt(sum((A - A) .^ 2)) //

Ca l c u l a t e s e u c l i d e a n d i s t a n c e between A i t s e l f
25 Db = sqrt(sum((B - B) .^ 2)) //

Ca l c u l a t e s e u c l i d e a n d i s t a n c e between B i t s e l f
26

27

28 // Checkerboard D i s t anc e
29 Dc1 = sum(sum((A-B).^2,2)) //

Ca l c u l a t e s Checkerboard d i s t a n c e between A and B
30 Dc2 = sum(sum((A-A).^2,2)) //

Ca l c u l a t e s Checkerboard d i s t a n c e between A and B
31 Dc3 = sum(sum((B-B).^2,2)) //

Ca l c u l a t e s Checkerboard d i s t a n c e between A i t s e l f
32

33

34 // Mahalanobis D i s t anc e
35 A = [5.76 43 34;6.7 32 5;3 3 5;34 12 6]; //

Create a v e c t o r A
36 B = [1.55 5 32]; //

Create a v e c t o r B
37 cv = cov(A); //

Ca l c u l a t e c o v a r i a n c e matr ix o f A
38 mu = mean(A,1); //

Ca lucated mean va lu e o f A
39 Dm = (B-mu)*inv(cv)*(B-mu)’; //

32



Ca l c u l a t e s Mahalanobis d i s t a n c e between A and B
40 // out=[D Da Db Dc1 Dc2 Dc3 Dm]
41 disp([D Da Db Dc1 Dc2 Dc3 Dm]); //

D i s p l a y s output on S c i l a b c o n s o l e
42

43 // //////////////////////////// OUTPUT
////////////////////////////////////////////////

44

45 // 54 . 774119 0 . 0 . 3 000 . 2041 0 . 0 .
1 1 . 17056
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Experiment: 9

Basic Shape Analysis
Implementation

check Appendix AP 7 for dependency:

shapes.jpg

Scilab code Solution 9.1 Example 1

1

2 // This s c i l a b code i s used to per fo rm d i f f e r e n t
edge d e t e c t i o n methods on images

3 // which can be used i n shape a n a l y s i s .
4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

8

9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g

34



13 // book author : Ra f a e l C . Gonza lez and Richard E .
Woods

14

15 // c l c // to c l e a r command window .
16 // c l e a r a l l // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
17 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
18

19 // This code u s e s shape s . jpg image f i l e f o r
p r o c e s s i n g

20

21

22 img = imread( ’ s hape s . jpg ’ );
// Reads input image shape s . jpg

23 img = rgb2gray(img);

// Conver t s i nput image to gray s c a l e
24 clf

// C l e a r s f i g u r e hand le
25 imshow(img);

// Show gray s c a l e image ( Re su l t f i l e
e x p 9 1 r e s u l t 1 . png )

26

27 e = edge(img);

// This pe r f o rms edge d e t e c t i o n op e r a t i o n with
sobe l , t h r e s h = 0 . 5

28 figure (2);

// Opens new f i g u r e
29 imshow(e)

// Show r e s u l t image ( Re su l t f i l e
e x p 9 1 r e s u l t 2 . png )

30

31 e = edge(img , ’ p r ew i t t ’ ); // t h r e s h = 0 . 5
// Appl i ed p r ew i t t edge d e t e c t i o n method

32 figure (3);

33 imshow(e)

// Show r e s u l t image ( Re su l t f i l e
e x p 9 1 r e s u l t 3 . png )

34

35



35 e = edge(img , ’ canny ’ , [0.06 0.2]);

// App l i e s canny edge d e t e c t i o n method
36 figure (4);

37 imshow(e)

// Show r e s u l t image ( Re su l t f i l e
e x p 9 1 r e s u l t 4 . png )

38

39 e = edge(img , ’ f f t d e r i v ’ , 0.4);

// App l i e s FFT g r a d i e n t method ; 0 . 4 t h r e s h o l d
40 figure (5);

41 imshow(e)

// Show r e s u l t image ( Re su l t f i l e
e x p 9 1 r e s u l t 5 . png )

36



Figure 9.1: Example 1
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Figure 9.2: Example 1

38



Figure 9.3: Example 1
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Figure 9.4: Example 1
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Figure 9.5: Example 1

41



Experiment: 10

Feature Extraction from Images

check Appendix AP 7 for dependency:

shapes.jpg

Scilab code Solution 10.1 Example 1

1

2 // This s c i l a b code i s used to e x t r a c t f e a t u r e s from
images

3 // u s i n g FAST a l g o r i t hm ( t h i s a l g o r i t hm i s b e s t
s u i t a b l e f o r c o r n e r d e t e c t i o n )

4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

8

9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
13 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
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14 // Rosten . Machine Learn ing f o r High−speed Corner
Detec t i on , 2 0 06 .

15

16 // c l c // to c l e a r command window .
17 // c l e a r a l l // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
18 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
19

20 // This code u s e s shape s . jpg image f i l e f o r
p r o c e s s i n g

21

22

23 //S = imc r e a t e c h e c k e r ( 8 , 8 , [ 1 0 . 5 ] ) ;
24 S=imread( ’ s hape s . jpg ’ );

// Reads an input
image

25 fobj = imdetect_FAST(S);

// Ext ra c t
f e a t u r e s from image u s i n g FAST a l g o r i t hm

26 imshow(S);

//
D i s p l a y s o r i g i n a l image

27 plotfeature(fobj);

// P l o t s the
e x t r a c t e d f e a t u r e s on the image shown in f i g u r e

43



Figure 10.1: Example 1
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Experiment: 11

Basics of OCR

check Appendix AP 4 for dependency:

number.png

check Appendix AP 5 for dependency:

region.png

check Appendix AP 6 for dependency:

text.png

Scilab code Solution 11.1 Example 1

1

2 // This s c i l a b code i s used to per fo rm b a s i c
o p e r a t i o n such as b i n a r i z a t i o n o f images

3 // tha t c o n t a i n s t e x t with random va lu e o f t h r e s h o l d
4

5 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 6 . 0 . 1
6

7 // Toolbox used : Image P r o c e s s i n g and Computer V i s i o n
Toolbox ve r . 1 . 1

8
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9

10 //OS used : Windows 10 64 b i t
11 //
12 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
13 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
14

15 // c l c // to c l e a r command window .
16 clear all // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
17 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
18

19 // This code u s e s t e x t . png , r e g i o n . png and number . png
image f i l e s f o r p r o c e s s i n g

20

21 img = imread( ’ t e x t . png ’ ); // Reads
input image

22 threshold =0.93; // s e t a
random th r e s h o l d va lu e

23 imagen =~im2bw(img ,threshold); // Convert
i nput image to b i n a r i z e d image with g i v en

t h r e s h o l d
24 // and a l s o

nega t e
the
output

25 imshow(imagen); // Shows the
r e s u l t a n t image ( e x p 1 1 1 r e s u l t 1 . png )

26

27 img = imread( ’ number . png ’ ); // Reads
input image

28 threshold =0.93; // s e t a
random th r e s h o l d va lu e

29 imagen =~im2bw(img ,threshold); // Convert
i nput image to b i n a r i z e d image with g i v en

t h r e s h o l d
30 // and a l s o

nega t e

46



the
output

31 imshow(imagen); // Shows the
r e s u l t a n t image ( e x p 1 1 1 r e s u l t 2 . png )

32

33 img = imread( ’ r e g i o n . png ’ ); // Reads
input image

34 threshold =0.93; // s e t a
random th r e s h o l d va lu e

35 imagen =~im2bw(img ,threshold); // Convert
i nput image to b i n a r i z e d image with g i v en

t h r e s h o l d
36 // and a l s o

nega t e
the
output

37 imshow(imagen); // Shows the
r e s u l t a n t image ( e x p 1 1 1 r e s u l t 3 . png )

47



Figure 11.1: Example 1
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Figure 11.2: Example 1

Figure 11.3: Example 1
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Experiment: 12

Face Detection Algorithm
Implementation

check Appendix AP 1 for dependency:

group.png

check Appendix AP 2 for dependency:

kalpana.jpg

check Appendix AP 3 for dependency:

random.jpg

Scilab code Solution 12.1 Example 1

1

2 // This s c i l a b code i s used to d e t e c t the human f a c e
i n the image

3

4 //The s c i l a b env i ronment f o r t h i s i s : S c i l a b 5 . 5 . 2
5

6 // Toolbox used : SIVP 0 . 5 . 3 . 2
7
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8

9 //OS used : Windows 7 32 b i t
10 //
11 // Re f e r en c e book name : D i g i t a l Image P r o c e s s i n g
12 // book author : Ra f a e l C . Gonza lez and Richard E .

Woods
13

14 // c l c // to c l e a r command window .
15 // c l e a r a l l // to k i l l p r e v i o u s l y d e f i n e d v a r i a b l e s .
16 // xde l ( w in s i d ( ) ) // to c l o s e a l l c u r r e n t l y open f i g u r e

( s ) .
17

18 // This code u s e s d i f f e r e n t images hav ing human f a c e s
f o r p r o c e s s i n g

19 // Images used :
20 // ka lpana . jpg
21 // random . jpg
22 // group . png
23

24 img = imread( ’ ka lpana . jpg ’ );
// Reads input image

25

26 faces = detectfaces(img);

// Uses f u n c t i o n i n the t o o l box to d e t e c t f a c e s
27 [m,n] = size(faces);

// Ca l c u l a t e s number o f f a c e s i n image
28

29 for i=1:m,

// This b l o ck draws r e c t a n g l e s f o r each f a c e
images d e t e c t e d

30 img = rectangle(img , faces(i,:), [0 ,255 ,0]);

31 end;

32

33 imshow(img);

// Shows r e s u l t a n t images with the r e c t a n g l e
around f a c e images

34

35 pause;
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// Pause t i l l u s e r e n t e r s resume command at
command window

36 img = imread( ’ random . jpg ’ );
// Reads input image

37

38 faces = detectfaces(img);

// Uses f u n c t i o n i n the t o o l box to d e t e c t f a c e s
39 [m,n] = size(faces);

// Ca l c u l a t e s number o f f a c e s i n image
40

41 for i=1:m,

// This b l o ck draws r e c t a n g l e s f o r each f a c e
images d e t e c t e d

42 img = rectangle(img , faces(i,:), [0 ,255 ,0]);

43 end;

44

45 imshow(img);

// Shows r e s u l t a n t images with the r e c t a n g l e
around f a c e images

46 pause;

// Pause t i l l u s e r e n t e r s resume command at
command window

47 img = imread( ’ group . png ’ );
// Reads input image

48

49 faces = detectfaces(img);

// Uses f u n c t i o n i n the t o o l box to d e t e c t f a c e s
50 [m,n] = size(faces);

// Ca l c u l a t e s number o f f a c e s i n image
51

52 for i=1:m,

// This b l o ck draws r e c t a n g l e s f o r each f a c e
images d e t e c t e d

53 img = rectangle(img , faces(i,:), [0 ,255 ,0]);

54 end;

55

56 imshow(img);

// Shows r e s u l t a n t images with the r e c t a n g l e

52



Figure 12.1: Example 1

around f a c e images
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Figure 12.2: Example 1

Figure 12.3: Example 1
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