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Angle error of bionic compound eye imaging system

Tian Yuqi, Gao Tianyuan, Zhao Yu, Fu Yuegang
(School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to realize the error analysis of the bionic compound eye imaging system, a method of
error analysis was introduced. The mathematical model was established. By finding the conversion matrix
of the coordinate system, the transformation between the geodetic coordinate and the coordinate system
with the subeye as the original point was realized. The equation of quantity relation between the rotation
angle and the parameters of the bionic compound eye, that is, the measurement equation of the system,
was derived. By using the method of function error, the measurement equation was transformed into an
error function equation, and the error analysis was carried out. The experiment was set up, and the
experimental data were collected. The feasibility of the analysis method was verified by comparing the
calculated values with the actual measurement data. Theory calculated rotation angle systematic error is
3'14". Actual measured rotation angle error is 3’ 15". The calculated value of the theory is in agreement
with the actual measured value, which proves that the error analysis method is feasible.
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Fig.1 Principle diagram of compound eye structure
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Tab.1 Optical parameters of sub-eye system

Center eye Edge eye
Field of view/(°) 5.1 15.2
Focal length/mm 60 20
F number 2.3 2.6
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Fig.2 Cutaway view of bionic compound eye structure
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Fig.3 Schematic diagram of system imaging principle
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Fig.4 Measurement experiment of optical axis angle
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