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Research on aspherical compound eyes positioning technology
based on variable zoom

LI Lun' ,HAO Yong-ping' ,DIAO Xiao-lei*, LIU Feng-li’
(1. School of Equipment, Shenyang Ligong University ,Shenyang 110159, China;
2. School of Mechanical ,Shenyang Ligong University , Shenyang 110159, China)

Abstract: In view of the problem that single-layer non-homogeneous curved compound eye cannot achieve zoom ima-
ging ,sub-eye micro-lens has a larger spherical aberration leads to poor imaging quality and other issues, the non-
curved surface of the zoom compound eye is studied to achieve a clear range of imaging. An artificial target positioning
experiment system based on compound eye structure is introduced ,and a multi eye location mathematical model is set
up. A multi-channel target image point is acquired through the compound eye of the curved surface,and the position of
each sub-eye in the compound eye model of the zoom surface is calibrated , and the spatial 3D coordinates of the target
point are obtained by solving the over-qualified equation group by the least squares method. The multi-target positio-
ning experiment was carried out. The results show that with the increase of the number of target eye points, the target
positioning accuracy is higher. When the number of captured sub-eyes is greater than 20, the target positioning accura-
cy is within 10%. The proposed compound eye imaging positioning scheme is feasible.
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Tab. 1 The size parameters of subocular microlens

after ZMEAX optimization

ERLEE V9 | 29 | 3% | 49 | 5%
FEE/mm 2.227 | 2.173 | 2.009 | 1.724 | 1.302
TFHRFEImHAE%/mm | 0.9298 | 0.9102 | 0.895 | 0.694 |0.5149
H(E 42/ mm 0.638 | 0.624 | 0.59 | 0.501 | 0.382
5 5/ mm 0.0561 | 0. 0520 | 0. 0489 | 0.0432 | 0. 0345
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Fig. 1 Artificial compound eye with variable focal length
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Fig. 2 The principle map of multi eye location in artificial eye
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Fig. 3 Transformation of subocular coordinate system at all levels
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Fig. 4 Artificial compound eye positioning experiment system
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Fig. 5 Artificial compound eye imaging channel

number and acquisition image
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Tab. 2 Calculated target point coordinate value

A% F A eGLE XJri | Y i | 2t
MFIRAN H b5 s A b W/ % | IR/ P | R/ Y
2 (8.48130,4.3735,35.6823) | 54.40 | 65.06 | 58.02
3 (8.76780,5.0243,38.3205) | 52.86 | 59.86 | 54.90
4 (9.39870,5. 5143 ,40.0674) | 49.46 | 55.95 | 52.86
5 (9.59450,5. 5663 ,41.8220) | 48.41 | 55.54 | 50.79
6 (10.3022,5.7101,42.6291) | 44.61 | 54.39 | 49.84
7 (9.4464,5.4071 ,43.2847) | 49.21 | 56.81 | 49.07
8 (10.2208 5. 6696,43.5180) | 45.04 | 54.71 | 48.80
9 (11.1493 6. 0254 ,46.3066) | 40.05 | 51.87 | 45.52
10 (12.8394,6.2577,48.8626) | 30.97 | 50.01 | 42.51
1 (13.9621,6.2632,49.2046) | 24.93 | 49.97 | 42.11
12 (13.8682,6.2564,49.0375) | 25.43 | 50.02 | 42.30
13 (13.9867,6.3666,49.3266) | 24.80 | 49.15 | 41.96
14 (14.9411,6.8690,50.8268) | 19.67 | 45.13 | 40.20
15 (14.8166,7. 4969,57.8406) | 20.34 | 40.12 | 31.95
16 (15.2169,8.8299,60.5823) | 18.18 | 29.47 | 28.72
17 (15.6933,8.94870,60.8983) | 15.62 | 28.52 | 28.35
18 (16.2307,9.7869,65.7329) | 12.73 | 21.82 | 22.66
19 (16.4409,10.3442,74.2530) | 11.60 | 17.37 | 12.64
20 (16.8539,10.8893,78.7162) | 9.38 | 13.02 | 7.39
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Fig. 6 Target point three-dimensional coordinate error curve
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