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·x﹆± ¾b1i`1﹊m2
·x﹆± ¾b1i`1﹊m2 ¾0a? ﹉i1﹞

f w = [-1 -1 -1; -1 8 -1; -1 -1 -1];

g = abs(imfilter(tofloat(f),w));

T = max(g(:));

g = (g >= T);

imshow(g)
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w[ ¾b1i`1﹊m2

w = [2 -1 -1; -1 2-1; -1 -1 2]; 

g = imfilter(tofloat(f), w); 

imshow(g, [ ]) 

% Fig.(b) 

gtop = 9(1:120, 1:120); 

% Top, left section. 

gtop = pixeldup(gtop, 4); 

% Enlarge by pixel duplication. 

figure, imshow(gtop, [ ]) 

% Fig.(c) 

gbot = g(end-119:end,end-119:end); 

gbot = pixeldup(gbot, 4); 

figure, imshow(gbot, [ ]) 

% Fig.(d) 

g = abs(g); 

figure, imshow(g, [ ]) 

% Fig(e) 

T = max(g(:)); 

g = g >= T; 

figure, imshow(g) 

% Fig.(f) 

f
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·>© ¾b1i`1﹊m2

EDGE DETECTION

·>© ¾1½b1i`1﹊m2

[g,t] = edge(f, method, paprameters)
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·>© ¾b1i`1﹊m2
1J﹞Ě﹏?³ięل 

[gv, t] = edge(f,'sobel', 'vertical'); 

imshow(gv) 

% t = 0.0516

% Fig.(b)

gv = edge(f, 'sobel', 0.15,'vertical'); 

% Fig.(c)

gboth = edge(f, 'sobel', 0.15); 

% Fig.(d)

wneg45 = [-2 -1 0; -1 0 1; 0 1 2];

% weg45 = 

%  -2 -1  0 

%  -1  0  1 

%   0  1  2 

gneg45 = imfilter(tofloat(f), ...

wneg45, 'replicate'); 

T = 0.3*max(abs(gneg45(:))); 

gneg45 = gneg45 >= T; 

figure, imshow(gneg45); 

% Fig.(e)

wpos45 = [0 1 2; -1 0 1; -2 -1 0];

gpos45 = imfilter(tofloat(f), ...

wpos45, 'replicate'); 

T = 0.3*max(abs(gpos45(:))); 

gpos45 = gpos45 >= T; 

figure, imshow(gpos45); 

% Fig.(f)

f
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·>© ¾b1i`1﹊m2
1J﹞Ě﹏?³i ² ¿i²1﹎ ¯Âi﹑C﹐ ċ¿°﹋ ¾ ·hÃ1﹆﹞ęل 

f = tofloat(f);

[gSobel_default, ts] = edge(f,'sobel');

% Fig.(a)

[gLOG_default, tlog] = edge(f,'log');

% Fig.(c)

[gCanny_default, tc] = edge(f,'canny');

% Fig.(e)

gSobel_best = edge(f,'sobel', 0.05);

% Fig.(b)

gLOG_best = edge(f,'log',0.003,2.25);

% Fig.(d)

gCanny_best = edge(f,'canny',...

[0.04 0.10], 1.5);

% Fig.(f)

f
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Ã]>G﹏ ½1ف

HOUGH TRANSFORM

Ei0` v³x[ ¯F﹁1Ã ¾0a?
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Ã]>G﹏ ½1ف

HOUGH TRANSFORM
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Ã]>G﹏ ½1ف

HOUGH TRANSFORM

[H, theta, rho] = hough(f)

[H, theta, rho] = hough(f, 'ThetaRes', val1, 'RhoRes', val2)

Peaks = houghpeaks(H, NumPeaks)

Lines = houghlines(f, theta, rho, peaks)
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Ã]>G﹏ ½1ف
﹝1Jل

f = zeros(101, 101); 

f(1, 1) = 1; 

f(101, 1) = 1; 

f(1, 101) = 1; 

f(101, 101) = 1; 

f(51, 51) = 1; 

H = hough(f); 

imshow(H, [ ]) 

[H, theta, rho] = hough(f); 

imshow(H, [], 'XData', theta, 'YData', 

rho,'InitialMagnif ication', 'fit') 

axis on, axis normal 

xlabel('\theta'), ylabel('\rho') 

f
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Ã]>G﹏ ½1ف
¿½\]±³ÂC ² w[ ¾b1i`1﹊m2 ¾0a? 1ف½ ﹏Ã]>G b0 ¶\1﹀Fi0

[H, theta, rho] = hough(f, 'ThetaResolution', 0.2); 

imshow(H, [], 'XData', theta, 'YData', rho, ' InitialMagnif ication', 'fit') 

axis on, axis normal 

xlabel('\theta'), ylabel('\rho') 

peaks = houghpeaks(H, 5); 

hold on 

plot(theta(peaks(:, 2)), rho(peaks(:, 1)),'linestyle', 'none', 'marker', 's', 'color', 'w') 

lines = houghlines(f, theta, rho, peaks); 

figure, imshow(f), hold on 

for k = 1:length(lines) 

xy = [lines(k).pointl ; lines(k).point2]; 

plot(xy(:,1), xy(:,2), 'LineWidth', 4, 'Color', [.8 .8 .8]); 

end 
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﹝1Jل



© 2009 R. C. Gonzalez, R. E. Woods, and S. L. Eddins

Digital Image Processing Using MATLAB®  2nd edition
Gonzalez, Woods, & Eddins

www.ImageProcessingPlace.com

Chapter 10

Image Segmentation



بىناىی کامپىوتری
P
re
p
a
re
d
 b
y
 K
a
z
im

 F
o
u
la
d
i  
| 
  
F
a
ll 
2
0
1
6
  
| 
2
n
d
E
d
it
io
n

28

¾aÂ﹎ ·±1Fi2

THRESHOLDING

²\ ª0a﹎³FhÂ½ `\ ·±1Fi2 <1ZF±0�¶]﹞
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¾aÂ﹎ ·±1Fi2

THRESHOLDING

²\ ª0a﹎³FhÂ½ `\ ·±1Fi2 <1ZF±0�¶]﹞

count = 0; 

T = mean2(f); 

done = false; 

while ~done 

count = count + 1; 

g = f > T; 

Tnext = 0.5*(mean(f(g)) + mean(f(~g))); 

done = abs(T - Tnext) < 0.5;

T = Tnext; 

end

>> count 

% count = 2

>> T 

% T = 125.3860 

>> g = im2bw(f, T/255); 

>> imshow(f) % Fig.(a). 

>> figure, imhist(f) % Fig.(b) 

>> figure, imshow(g) % Fig.(c) 
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¾aÂ﹎ ·±1Fi2

THRESHOLDING

³hG²0 j²`

[T,SM] = graythresh(f)

f is the input image, 

T is the resulting threshold, normalized to the range [0,1], 

SM is the separability measure.
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·ÂW1± a? ¿°F>﹞ ¾]°? kZ?
·ÂW1± ³¬± j²`

[g, NR, SI, TI] = regiongrow(f, S, T)

f is an image to be segmented.

parameter S can be an array (the same size as f) or a scalar. 
If S is an array, it must contain 1s at all the coordinates where seed points are located and 0s elsewhere. Such an array 

can be determined by inspection, or by an external seed-finding function. If S is a scalar, it defines an intensity value 

such that all the points in f with that value become seed points.

parameter T can be an array (the same size as f) or a scalar. 
If T is an array, it contains a threshold value for each location in f. If T is a scalar, it defines a global threshold. The 

threshold value(s) is (are) used to test if a pixel in the image is sufficiently similar to the seed or seeds to which it is 8-

connected.

All values of S and T must be scaled to the range [0,1],  independently of the class of the input image. 

g is the segmented image, with the members of each region being labeled with a different integer value. 

Parameter NR is the number of regions found. 

Parameter SI is an image containing the seed points.

Parameter TI is an image containing the pixels that passed the threshold test before they were processed for 

connectivity. 

Both SI and TI are of the same size as f. 
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·ÂW1± a? ¿°F>﹞ ¾]°? kZ?
·ÂW1± ª1︾\0 ² E﹁1﹊m j²`

g = splitmerge(f, mindim, fun)
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·ÂW1± a? ¿°F>﹞ ¾]°? kZ?
·ÂW1± ª1︾\0 ² E﹁1﹊m j²` č1لJ﹞
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®1lZC <2 ﹏Ã]>G b0 ¶\1﹀Fi0 1? ¾]°? kZ?

SEGMENTATION USING THE WATERSHED TRANSFORM

L = watershed(A, conn)
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®1lZC <2 ﹏Ã]>G b0 ¶\1﹀Fi0 1? ¾]°? kZ?
·¨q1﹁ ﹏Ã]>G

D = bwdist(f)
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®1lZC <2 ﹏Ã]>G b0 ¶\1﹀Fi0 1? ¾]°? kZ?
·¨q1﹁ ﹏Ã]>G b0 ¶\1﹀Fi0 1? č1لJ﹞

g = im2bw(f, graythresh(f));

% Fig.(a)

gc = ~g;

% Fig.(b)

D = bwdist(gc); % Fig.(c)

L = watershed(-D); % Fig.(d)

w = (L == 0); 

g2 = g & ~w;

% Fig.(e) 
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®1lZC <2 ﹏Ã]>G b0 ¶\1﹀Fi0 1? ¾]°? kZ?
1½ ®1Ã\0a﹎ b0 ¶\1﹀Fi0 1? č1لJ﹞
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®1lZC <2 ﹏Ã]>G b0 ¶\1﹀Fi0 1? ¾]°? kZ?
1½`0_﹎ E﹞﹑︻ b0 ¶\1﹀Fi0 1?
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Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins,

Digital Image Processing Using MATLAB®,

Second Edition, Pearson Prentice Hall, 2008.

Chapter 11


