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Medical Image Analysis and Processing 

Image Segmentation 

ωImage Segmentation: 

ςDefinition 

ςImportance 
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Medical Image Analysis and Processing 

Image Segmentation 

ωDetection of Discontinuities: 

ςPoint 
ωUse any laplacian-like linear operator 

 

 

ςLine 
ωUse any gradient-based operator  
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Medical Image Analysis and Processing 

Image Segmentation 

ωProcedure: 
ςApply mask(s), Ri 

ςUse threshold: 

ωPoint:   

ωMake a comparison for line:  

ςMake Decision on Point/Line Type(s) 
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Medical Image Analysis and Processing 

Image Segmentation 

ω Example (1) 

ς Point Detection 
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Medical Image Analysis and Processing 

Image Segmentation 

ωLine Detection: 

ςA Suitable Mask in desired direction 

ςThresholding 

: ,i jLine i R R j² "
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Medical Image Analysis and Processing 

Image Segmentation 

ωExample: 

Thresholding -45º Mask 
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Medical Image Analysis and Processing 

Image Segmentation 

ωEdge Detection: 

ςTwo Mathematical model 
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Medical Image Analysis and Processing 

Image Segmentation 
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Medical Image Analysis and Processing 

Image Segmentation 
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ωNoise Problem: 
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Medical Image Analysis and Processing 

Image Segmentation 

ωGradient Operators: 
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Medical Image Analysis and Processing 

Image Segmentation 

ωGradient Operators: 

ςRoberts Cross Gradients: 

 

 

 

ςPrewitt Operators: 
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Medical Image Analysis and Processing 

Image Segmentation 

Gradients Operators 

Y-Direction X-Direction 
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Medical Image Analysis and Processing 

Image Segmentation 

Diagonal Edge 

45-Direction -45-Direction 
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Medical Image Analysis and Processing 

Image Segmentation 

Original 
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Medical Image Analysis and Processing 

Image Segmentation 

Original 
xG

yG x yG G+

Pre-

Smoothing 
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Medical Image Analysis and Processing 

Image Segmentation 
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45º and -45º lines 
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Medical Image Analysis and Processing 

Image Segmentation 

ωLaplacian as an isotropic Detector: 

 

ωDiscrete Implementation: 
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Medical Image Analysis and Processing 

Image Segmentation 
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ωLaplacian of Gaussian (LoG): 
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Medical Image Analysis and Processing 

Image Segmentation 

Original 
Sobel 

GLPF 
Laplacian 

LoG LoG>T ZC Zero Crossing: 

ÅThinner Edge 

ÅEasy to compute 

ÅNoise Reduction capability 

ÅSpaghetti Effect (isolated 
circles) 
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Medical Image Analysis and Processing 

Image Segmentation 

ωGlobal Edge Linking by the Hough Transform: 
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Medical Image Analysis and Processing 

Image Segmentation 

ωHough Transform in Cartesian 

( )1 1x ,y

( )2 2x ,y

( )3 3x ,y

( )4 4x ,y

( )a,b
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Medical Image Analysis and Processing 

Image Segmentation 

ωHough Transform in Polar 

ςProblem with Vertical line (a=қύ 
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Medical Image Analysis and Processing 

Image Segmentation 



ee.sharif.edu/~ miap  

E. Fatemizadeh, Sharif University of Technology, 2011 

24  

Medical Image Analysis and Processing 

Image Segmentation 

ωHough Transform 
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Medical Image Analysis and Processing 

Image Segmentation 

ωHough Transform for circle: 

 

 

ωExtract each circle (independent of radius): 
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Medical Image Analysis and Processing 

Image Segmentation 

ωHough Transform for circle: 
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Medical Image Analysis and Processing 

Image Segmentation 

ωHough Transform for circle: 


