
Segmentation

• Divide or partition into homogeneous 
pieces: intensity, texture, etc.  Dual 
problem is finding the edges. 

• Many Techniques



Segmentation

• Thresholding
• Edge-based techniques
• Knowledge-Based Bayesian techniques
• Partial Differential Equations (PDEs) 

based techniques



Motivation

• Image Segmentation and Image Registration are core components of 
medical imaging

– 2005:
• The word “Segmentation” appears 100 times at MICCAI’05 

program ~ 50%
• The word “Registration” appears 53 times at MICCAI’05 

program ~ 25%
– 2006: 

• The word “Segmentation” appears 120 times at MICCAI’06 
program ~ 55%

• The word “Registration” appears 67 times at MICCAI’04 
program ~ 30%





Edge Detection Via Laplace of Gaussian
We smooth to minimize noise effects and then we enhance.  
This leads to the Laplacian-of-the-Gaussian (LOG) operator.

Basic Idea:
Smooth image through convolution with a Gaussian-shaped kernel to 
minimize noise.  

Following Gaussian smoothing, Laplacian operator is applied.



One Dimensional Example



One Dimensional-Continued



LOG Operator


