
Corner detection in binary images
A corner point is an edge point
A corner point occurs when the edge direction 
changes

An ideal corner detector :
Detection
Localization
Stability



Measures of cornerity
• Curvature
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boundary digital ofset  a be Let P

method MacDonald-Bennett 
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Tangent angle:

Curvature:



Improved B-M method with smoothing

Tangent angle
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Rosenfeld-Johnson method
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Freeman – Davis method
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Define the cornerity at jp
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Least – squares curve fitting
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For curve:

The tangent slope 

The curvature



Eigenvalues of covariance matrices
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The two eigenvalues of the matrix M

( )[ ] 







+−++= 2

1
2
12

2
221122111 4

2
1 mmmmmλ

( )[ ] 







+−−+= 2

1
2
12

2
221122112 4

2
1 mmmmmλ

, ellipsean  is )( IF ipN

corner. afor 0
line afor 0

ellipse  theoflength                       
axialsemiminor  andsemimajor   theare  and 

2

2

21

>>
≈

λ
λ

λλ



Curve 
value2λ  

(21 data points) 
 

Line 
(slope angle) 

0  
20  
40  
60  
80  

6109.1 −×−  
6108.3 −×  
6106.7 −×−  
6108.3 −×  
6106.2 −×−  

 

Circle 
(Radius in pixel) 

30 
50 
70 
90 

0.256 
0.090 
0.043 
0.024 

 

Included angle 

30  
50  
70  
90  

6.969 
5.952 
4.845 
3.673 

 



Wavelet decomposition approach
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Wavelet basis L  H  
   

Haar [0] 0.707106781 [0] 0.707106781 
 [1] 0.707106781 [1]-0.707106781 
   
 [0] 0.482962913 [0] 0.129409522 

D4 [1] 0.836516303 [1] 0.224143868 
(Daubechies) [2] 0.224143868 [2]-0.836516303 

 [3]-0.129409522 [3] 0.482962913 
   
   
 






