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Segmentation is a partitioning of an image I 
into non-intersecting, connected, groups of 
pixels (regions) such that:

I is the union of all regions.

Each region is homogenous , or uniform .

The union of no two adjacent regions is 
homogeneous.

All pixels belonging to a region have a unique 
index.
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This definition is general. It includes both 
meaningful &  meaningless segmentations 
depending on the interpretation of uniform .
A segmentation is meaningful if the resulting 
segments correspond to observable objects or 
l ogical parts of objects.
Segmentation is usually based on contrast, edges, 
texture and/or any combination of these 
properties.
M eaningful segmentation is, unfortunately, a 
vague notion.
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Each segment has a unique index, represented by a unique color
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Segmentation is an ill posed problem equivalent, 
in some  sense, to the clustering problem:

How many clusters?
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Background separation Thresholding

Labeling

Feature extractionHigh level filtering
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clear, close all 

bw = imread('r icebw.tif');  

imshow(bw)

[L,n] = bwlabel(bw);

imshow(L+1, [.5 .5 .5; jet(n)])

BW image Label matr ix



45

189

Dr. Yoram TalÄ Å Æ Ç È É Å Ê Ë Ì Í È Ç Æ Ç Î Ë ÏÐ Ñ Ò Ó Ô Õ Ö ×
stats = imfeature(L,'Centroid','BoundingBox');

imshow(bw)

centro = [stats.Centroid];

hold on

plot(centro(1:2:end),  centro(2:2:end),  ' r* ' )
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for k = 1:n

bbox = stats(k).BoundingBox;

x1 = bbox(1);

y1 = bbox(2);

x2 = x1 + bbox(3);

y2 = y1 + bbox(4);

x = [x1 x2 x2 x1 x1];

y = [y1 y1 y2 y2 y1];

plot(x,y,' r ' ,'L ineWidth',2)

end
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stats2 = imfeature (L, 'Major AxisLengt h ó ô õ õ õ

Min orAxisLength' ,' Orientatio n ö )

close all;  imshow ( bw),   h old on
phi = linspace (0,2*pi,5 0 ÷ ;
cos _phi = cos (phi);   
sin_phi = sin(phi);

xbar = stats(k). Centroid (1) ;  
ybar = stats(k). Centroid (2) ;
a = stats2(k). MajorAxisLeng t h/2;
b = stats2(k). MinorAxisLeng t h/ 2 ø
theta = pi*stats2(k).Orient ation/18 0 ø
R = [ cos (theta)   sin(thet a);

- sin(theta)   cos (thet a)];
xy = R*[a* cos _phi; b*sin_ph i ];
x = xy (1,:) + xba r ø y = xy (2,:) + yba r ø
plot (x,y,'r', 'LineWidth' ,2, ' Clipping','of f ) ;

Loop through all segments:
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Marginal blobs
(bounding box close to the 
image boundary)

Size
(too small or too large)
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Source image Smoothed image
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Area Mean graylevel
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