
    103  
Journal of Meiho University, Vol. 33 No.2, pp. 117-136 
 

117 

 

 

 

 

 (Active Shape Model, ASM) 

 (Haar-like Features) 

 (Sobel Edge Detection)  
(Cross- rotation Search Approach)

0.016 75% 87.5%
 

 
 

 

                                                 
 

 
 



    103  
 

 

118 

 

 

 
 (Biometrics)

 

 

 
 

 (Face Recognition) 

 
( )  

 (Flexible)  (Deformable) 
 

( )  

 (Accurate)  (Real-Time)  
( )  

 



 
 

 

119 

 

 

 
 

Viola and Jones Ada Boost Haar-like

 (Paul & Michael, 2001)  
 (Haar-like Features) 

 (Papageogiou, Oren & Poggio, 1998)

 
 

( )  (Active Contour Model, ACM) 
Kass

 (ACM) (Kass, Witkin, & Terzopoulos, 1987) Snake

 

 

sv = sysx ,  (1) 

 

 sv   
 

*
snakeE =

1

0 snakeE dssv svE ernal

1

0 int + dssvEsvE conimage  (2) 

snakeE  snake ernalEint

imageE  

conE

 
( )  (Active Shape Model, ASM) 

Cootes, Taylor, Cooper Graham (1995a)  (Active 
Shape Model, ASM) 



    103  
 

 

120 

 (Cootes, Taylor, Cooper, & Graham, 1995b) ASM

 (Point Distribution Model, PDM) 
 

 

PbXTX syx tt ,,,  (3) 

 
T tx ty

s X  

 (Real-Time)  
( )  (Active Appearance Model, AAM) 

2001 Cootes ASM  
(AAM) (Cootes, Edwards, & Taylor, 2001) 

ASM

 
(Real-Time)  

ASM (Active Shape Model, ASM) 
 ( 2011)

 

 

 

 

 
 
 (Haar-like features) 



 
 

 

121 

AdaBoost algorithm 1

 (127, 127)  
 

 

 1 AdaBoost  
 

 
( )   

 (Sobel edge 
detector) 

 
 (Sobel edge detector) 3 3

Gx Gy 2  

  

 2 sobel 3 x 3  
Sobel



    103  
 

 

122 

8  (
2013) 00 1800 Sobel

 (Threshold) 50 8
3  

 
 3 Sobel 8  

( )  

m  n M  N

 
k  

1. k  (i, j) m  n  ( 3  3
) 4  

(1)  (i, j) k
 (i, j-1) (i-1, j) (i+1, j)  (i, j+1)

k k
 (2)  

(2)  (i, j) 
k k

2  



 
 

 

123 

 
 4 m  n  

2. 1 m  n M  N
5

1 (1)
3  

3. M  N
k k

k k  

 

 5 M  N  
 

6  



    103  
 

 

124 

k

m x n

k

k

k

M*N

k

M*N

k

k

 
 6  

 

7  



 
 

 

125 

 
 7  

 
 (Active Shape Model, ASM) (

2011)  
( )  

ASM

8 16
 

 
 8 16  

( )  
ASM  (0, 0) 

 



    103  
 

 

126 

(Threshold) ASM

9 10  

  
 9 ASM   10 ASM  

ASM
( )  (Real-time)

11  

(Haar-like features)

Web-cam

 
 11  



 
 

 

127 

 

Intel (R) Core (TM) 2 Quad CPU Q8400 @ 2.66 
GHz 2GB RAM Borland C++ Builder 6 Microsoft 
Windows 7  

 
 
 (Integral Image)  (Paul & Michael, 2001)

12 A
1 A+B 2 A+C 3

A + B + C + D 4 D
4 + 1 - ( 2 + 3) Web-cam

Web-cam

13  
 

(Ghassan, 1998)
14  
 

 
 12  



    103  
 

 

128 

 

 13   14  
 

1(a) 1(b)
0.0158

15  

 
 15 16  



 
 

 

129 

1(a) 
 

   

  

 

0.088 pixels 

 

0.016 sec 

 

 

0.79 pixels 

 

0.016 sec 

 

 

0.99 pixels 

 

0.016 sec 

 



    103  
 

 

130 

1(b)  
 

   

  

 

0.89 pixels 

 

0.015 sec 

  

 

2.29 pixels 

 

0.016 sec 

  

 

2.78 pixels 

 

0.016 sec 

 

1 4
 

 

16
16 17  



 
 

 

131 

 
 16 16  

 

 
 17  

 ( ) 
 ( ) 

18(a) 18(d)

 

 
 18(a) 16 ( ) 



    103  
 

 

132 

 
 18(b) 16 ( ) 

 
 18(c) 16 ( ) 

 
 18(d) 16 ( ) 



 
 

 

133 

 

 
ASM  ( 2011) 

 (Sobel 
Edge Detection)  (Cross-rotation Search 
Approach)

 
 

 

 



    103  
 

 

134 

 

 (2013)
20 6 58-60  

 (2011 9 )  
2011  

Cootes T, Taylor C, Cooper, D & Graham J. (1995a). Active shape Models – Their 
Training and Application. Computer Vision and Image Understanding, January, 
61(1), 38-59. 

Cootes, T., Taylor, C., Cooper, D. & Graham, J. (1995b). Active Shape Models
Their Training and Application. Computer Vision and Image Understanding, 
61(1), 38-59. 

Cootes, T., Edwards, G. & Taylor C. (2001). Active Appearance Models. IEEE 
Transactions on Pattern Analysis and Machine Intelligence, 23(6), 681-685. 

Ghassan Hamarneh. (1998). Active Shape Model, Modeling Shape Varitions and 
Gray Level Information and an Application to Image Search and Classification. 
The Imaging and Image Analysis Group Department Of Signals and Systems 
Chalmers University of Technology Gothenburg, Sweden. Technical Report 
R005/1998 (S2-IAG-98-1). 

Hani Hagras, Victor Callaghan, Martin Colley, & Graham Clarke. (2004). Creating an 
Ambient-Intelligence Environment Using Embedded Agents. IEEE Intelligent 
Systems, 19(6), 12-20. 

Kass, M., Witkin, A. & Terzopoulos, D. (1987). Snakes: Active Contour Models. In 
Proceedings of the 1st International Conference On Computer Vision, IEEE 
Comput, 259-268. 

Papageogiou, C., Oren, M. & Poggio, T. (1998). A general framework for object 
detection. In International Confernce on Computer Vision. 

Paul Viola & Michael J. Jones. (2001). Rapid Object Detection using a Boosted 
Cascade of Simple Features. 2001 IEEE Computer Society Conference on 
Computer Vision and Pattern Recognition, I-511-518. 

 
 
 



 
 

 

135 

The Cross-rotation Search Approach Based on Face 

Auto-labeling 
Shu-Chiang Chung , Hsin-Yi Lin , Chia-Tzu Lin  

Abstract 

Traditional active shape model (ASM) is manually labeled feature points. This 
process is very time-consuming and non-real-time; therefore, this paper improves 
active shape model for automatic punctuation of face recognition systems. In 
automatic detection, we adopted Hal features (Haar-like Features) face detection 
method. The main advantage is that it has the technology to detect the speed of an 
object, which can quickly compare the features and enhance the detection rate. In 
automatic labeling points, an efficient technique is developed to incorporate the Sobel 
edge detection method and the new cross-rotation search approach. This technique is 
the use of eyes center position to find out the approximate location of the human face, 
then to calculate and adjust the offset, and continuous iteration until convergence. The 
experiment proved that the automatic punctuation time spent approximately 0.016 
seconds, and the recognition rate was 75 to 87.5%. Obviously, we can save time cost 
of artificial labeling points. 
 
Keywords: Active Shape Model (ASM), Sobel Edge Detection, Cross-rotation Search 

Approach 
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