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Location of the target image for compound eye system

Wang Xiaolei, Wang Keyi, Cao Zhaolou, Yan Peizheng, Guo Fang
(Department of Precision Machinery & Instrumentation, University of Science and Technology of China, Hefei 230027, China)

Abstract: Accurate calculation of the spotlight center position on the image is important to improve target
localization accuracy for compound eye system. A method of calculating the spotlight position was
introduced based on the symmetric property of the energy field. The position of main light on the image
was defined as the position of the light spot on the image, and can be get by calculating the point of the
spot energy centre on the image. Simulation and real images were used both with gray gravity method
and energy method respectively, and the results show that energy method agrees with ideal position.
Incident angle was calculated from the position of the image spot, the result shows energy method is also
better than gray gravity method.
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Tab.1 Results comparison of the calculated image

center by two methods(z’'=4 000 pwm,

no noise)

Spotlight 1

Algorithm (¢',0") PO .lfg c?n e
position/pixel

(5°,0°) (101.00,101.00)

(5°,7°) (101.00,101.00)

Energy method (5°,14°) (101.00,101.00)

(5°,21°) (101.00,101.00)

(5°,28°) (101.00,101.00)

(5°,0°) (101.00, 100.90)

(5°,7°) (101.30,100.78)

Gravity method (5°,14°) (101.59,100.79)

(5°,21°) (101.93,100.79)

(5°,28°) (102.36,100.78)
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= H IR 7= (n=38.25, 07=121))
Tab.2 Results comparison of the calculated image
center by two methods(z'=4 000 pum,
Gaussian noise(u=38.25, 0°=121))

Spotlight center

Algorithm (.67 position/pixel
(5°,0°) (101.00,101.00)
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Energy method (5°,14°) (101.00,101.00)
(5°,21°) (101.00,101.00)
(5°,28°) (101.00,101.00)
(5°,0°) (101.00,100.89)
(5°,7°) (101.14,100.90)
Gravity method (5°,14°) (101.28,100.89)
(5°,21°) (101.44-,100.90)
(5°,28°) (101.69,100.89)
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Fig.5 Real image and noise histogram
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Tab.3 Result comparison of incident angle accuracy
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0 Relative error 0.498 1° 0.194 8°
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