
 Represents the process of transition from 
the image space to the feature space  

 Region-based 
 Contour-based 
Also 
Motion representation 
Event representation etc. 
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 Object identification 
 Content-based image retrieval (query by 

example) 
 Object tracking 
  Image registration 

2 



 1) Compact representation 
 2) Invariance to translation, rotation, scale 
 3) Insensitive to small shape variations 
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Reading:  
◦  Sonka 8.3 (CENG 421 & ELEC 536) 
◦  and (ELEC 536 mandatory/CENG 421 optional) 
  Bobick and Davis, “The recognition of human movement using 

temporal templates”, IEEE Transactions on Pattern Analysis 
and Machine Intelligence, March 2001. 
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  Reading: 8.3.1 
  A descriptor is a number or set of numbers that describes some 

property of a shape 
  Can’t usually reconstruct the shape, but can be used to distinguish 

shapes 
  Examples: 
◦  Area 
◦  Perimeter 
◦  Compactness 
◦  Eccentricity 
◦  Euler Number (count components and holes) 

  Practical considerations: 
◦  Inside or outside borders? 
◦  4- vs. 8-connected perimeters? 
◦  Complicated regions? 
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The compactness measure is independent of linear 
transformations if the outer boundary is measured 

Most compact shape: the circle : 4π compactness 



  The ratio of the longest chord compared to the chord 
perpendicular to it;  

  measure of how non-circular a shape is 
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http://www.mobileye.com/  
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Can be measured as the ratio between the length and width of 
the region bounding rectangle 

This measure can not be used in curved regions! 
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Stojmenovic, Žunic (2008) 
Measuring elongation from shape 
boundary 



  Read section 8.3.3 
  Differences between object and its convex hull are 

holes or concavities. 
  For complex shapes: We can build a hierarchical 

representation of concavities (concavity tree) 
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Cronin, “Visualizing concave and convex 
partitioning of 2D contours”,  
Pattern Recognition Letters, 2003. 



  Incomplete: offer information only about 
certain features of the shape 

  Shape reconstruction is impossible from 
such a description 
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  Read section 8.3.2 
  Region moment representations interpret a normalized gray level image 

function as a probability density of a 2D random variable.  
  Properties of this random variable can be described using statistical 

characteristics - moments.  
  Assuming that non-zero pixel values represent regions, moments can 

be used for binary or gray level region description.  

  where i,j are the region point co-ordinates (pixel co-ordinates in 
digitized images).   
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  Represent a global description of a shape layout 
  Combine area, compactness, irregularity, and higher 

order descriptions together 
  Associated with statistical pattern recognition 
  Not able to handle shape occlusion 
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Bobick and Davis “The recognition of human 
movement using temporal templates”, IEEE 
Transactions on Pattern Analysis and Machine 
Intelligence, March 2001. 

Main ideas:  
  analyzing the shape of motion leads to action 
recognition 
  the shape of motion is considered separately 
from the shape of the object in motion (here, a 
human silhouette) 
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  a representation of the spatial distribution of motion 

(‘where’)  
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  Describes how the motion evolves over a predefined 
length of time 

  pixel intensity is a function of the motion history at that 
location, where brighter values correspond to more 
recent motion.  
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  7 Hu moments are computed for each motion template/view; the 
Hu moments are invariant to rotation/scale/translation 
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 Reading 
◦  Sonka 8.2 
◦ Optional: Jeong and Radke, elliptical Fourier 

Descriptors 
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