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Calibration and detection of compound eye model
WANG Ke-yi, ZHANG Hao, CAO Zhao-lou,GUO Fang, WU Qing-lin, YAN Pei-zheng

(Department of Precision Machinery and Precision Instrumentation ,

University of Science and Technology of China ., Hefei 23002, China)

Abstract: A new compound eye model with wider fields of view and higher agility was introduced to
track the low-flying targets in a complex background. The struction and preparation of the compound
eye model were described and its imaging channels were traced by Zamax to evaluated imaging charac-
teristics. The calibration and detection of the compound eye were introduced,then LM neural network
calibration algorithm was trained to build the relationship between object points and corresponding im-
age points. This calibration algorithm provides an accurate direction angle prediction from their corre-
sponding image points, and it is easy to integrate into the system. Preliminary experimental results for
neural network calibration were presented and evaluated, which shows that the residual errors be-
tween actual and measured direction angles are around 10 °~10"" rad. In detection simulation experi-
ments, several points were calculated and results show that the errors between actual and calculated
coordinates of position are within 3%. This is a good result for the compound eye sensor that sacri-
fices the spatial resolution to improve the angle resolution.
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(b) S AR R ¢

(b)Fabrication system

Fig.1 Compound eye and its fabrication system
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Fig.3 Curve diagrams of geometric radii and incident angles
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Fig. 4 Imaging distortions of different channels
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Fig.5 Structure of neural network
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Fig. 6 Residual errors for neural network in channel 2
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Tab.1 Detection and simulation results Unit: mm
Point X real X calculated Y real Y calculated Z real Z calculated
1 10 10.1 20 20. 2 5 000 5035.2
2 20 20. 4 40 40. 8 10 000 10 181.7
3 50 50. 3 100 100. 5 25 000 25 195.5
4 80 81.1 160 162. 8 40 000 40 638.7
5 100 102. 6 200 203.1 50 000 51 254.9
6 200 195.7 400 389.6 100 000 97 261.1
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