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  In recent years, the need of LED is increasing rapidly. For this reason, the number of production of LED is also 

increasing. There is a process called an aging test in the production process of LED. This aging test is the process of 

confirming the durability of LED and looking for what not suiting. There is an examination by people's eye as one of 

the methods of an aging test. However, since the light of LED is strong, the tester's asthenopia, failure of eyesight, etc. 

pose a problem. So, in this study, the simple exam device by image processing using a Web camera and a personal 

computer was developed in consideration of cost and the problem of healthy. 
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(x,y) R

 

 

 

 

(x,y) X-Y-R( )

1 1

x-y

 

2.2  

(Histogram) ( )

( )

 

2

 

(1)  Correlation  

(2)  Chi-Square   

(3)  Intersection  

(4)  Bhattacharyya distance  

2.2.1 Correlation 

Correlation

1

(I ( ))

 

 

2.1  

(Hough transform)

x-y

Fig.1 x-y

x

 

x-y (x,y)

 
 

 
 

(x,y) - 1  
 

 
 
Fig1  
 

-

Fig2. x-y -

x-y

x-y  

 
 

Fig2. Drawing of the -  

Fig3.

(x,y)

 

 

Fig3. Detection of the circle by Hough transformation 

 

(x,y) R

 

 

 

 

(x,y) X-Y-R( )

1 1

x-y

 

2.2  

(Histogram) ( )

( )

 

2

 

(1)  Correlation  

(2)  Chi-Square   

(3)  Intersection  

(4)  Bhattacharyya distance  

2.2.1 Correlation 

Correlation

1

(I ( ))

 

R



 

 

 

 

 

 

(J I ) N

( )  

(4) -1 1

1 2 -1

 

2

1 2

 

2.2.2 Chi-Square

Chi-Square (

)

 

O

( ) E  

 

 

 

2

 

 

 

 

 

(5) 0 2

 

2.2.3 Intersection

Intersection ( )

 

 

 

 

min()

 

2

2

1 0 1

 

4

 

2.2.4 Bhattacharyya distance 

Bhattacharyya distance

2 ( )

2

2

 

2

p(x) q(x)  

 

 

 

 

(8) 0 1 1

2  

 

 

 

 

(9) 0 1

0 2

 

3.



3.1 LED 

LED Fig4.(a)  6

LED 200[mm]

LED

  

LED Fig4.(b)

1[mm] LED

4.5[mm]

LED

AC GF18-US24075-T

24[V] 0.75[A] 2.1[mm]

OpenCV Microsoft 

Visual C++ 2010 Express  

 

(a) LED bar 

 

(b) LED unit 

 

Fig4. LED bar and LED unit 
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Fig5. Experimental device 
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Fig. 6  Hough Transform 
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Table.1 Result 

 

LED Correla

tion 

Chi-Squ

are 

Intersec

tion 
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ryya 

distance 

Normal 1 
0.999 0.011 0.948 0.054 

 

 Normal 2 
0.993 0.058 0.900 0.131 

 

Normal 3 
0.997 0.049 0.899 0.114 

Dimming 
0.989 0.115 0.855 0.195 

 

LED LED

LED

  

 

5.2  

Web LED

Web 150mm LED

LED

10mm

220mm

 

Fig. 9

Web LED

LED

 

 

 

 

O
ut

pu
t v

al
ue

 

Distance between objects [mm] 

Correlation 



 

 

 
 

Fig9. Change of the result of every condition 
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