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Structure and Alignment of Field Stitching Compound Eye
Optical Imaging System

GAO Tian-yuan, DONG Zheng-chao, ZHAO Yu, LIU Zhi-ying
(School of Opto-electronic Engineering , Changchun University of Science and Technology ,Changchun 130022 ,China)

Abstract; A structure of artificial compound eye was put forward which was centered on high-resolution
and small field of view sub-eye lens and has many large FOV and low-resolution sub-eye lens on the
curved surface by array configuration. Based on the principle that object field should be seamless stitching
and reduce overlap regions, the mathematical relationship between the field angles of sub-eye lens in the
X direction and Y direction and the one of the whole compound eye system was analyzed, the
mathematical model about the period of marginal array sub-eye lens was deduced. And then, the
arrangement criterion of the sub-eye lens array on curved surface was confirmed. The spherical surface
part was designed by the arrangement criterion, an alignment method with using of the auto-collimating
theodolite and the digital picture processing technique was proposed. The central sub-eye lens and
marginal first array sub-eye lens was assembled in the course of adjustment. The results of image data
acquisition show that overlap regions of objective field are the same as the theory design, which confirms
the arrangement of sub-eye lens is reasonable and the alignment is feasible.
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Sub-eye lens system optical parameters

Table 1

Central Marginal array

sub-eye lens sub-eye lens

Field of view 5.1° 15.2°
Focal length 60 mm 20 mm
F 2.3 2.6
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A:The object field space of center sub-eye lens; B: The object
field of first array sub-eye lens; C: The object field of second array;
D: The object field of third array
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Table 2 Rotation angle of sub-eye lens CMOS in the

direction of perpendicular to optical axis

Marginal first Marginal second Marginal

array sub-eye array sub-eye third array

lens lens sub-eye lens
1 90°
1 90° 60° 2 67.5°
3 45°
4 22.5°
2 30 0 5 0°
6 —22.5°
7 —45°
3 —30° —60 8 —67.5°
9 —90°
10 —112.5°
4 —90° —120° 11 —135°
12 —157.5°
5 —150° 180° 13 18000
14 157.5
6 150° 120° 1 1857
16 112.5
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Fig. 3 Cutaway view of spherical surface part
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Fig. 10 The processing images results when center lens
rotated 0°
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