Vol.12 No.4

12 4
2019 8 Chinese Optics Aug.2019
2095-1531( 2019) 04-0880-08
1* 12 1
(1. 130033;
2. 130012)
PSM( point source microscope) PSM PSM
Lighttools
30 pmo 50 pm
1 TH741 TA doi: 10.3788/C0.20191204.0880

Alignment error detection method of sub-eye

mounting hole for bionic compound eye system
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Abstract: The bionic compound eye system is a multi-sub-eye imaging system with large-field and high—resolu—
tion which consists of a monocentric objective lens and sub-eye lens array.In order to achieve large —field
seamless stitching images it must be strictly ensured that the sub-eye optical axes are properly aligned to the

center of monocentric objective lens such that the alignment error is within the tolerances of the optical design.
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First the reference zero position of PSM was determined based on the auto-collimation principle. Then the
PSM was fixed to all the sub—eye mounting holes with the adapter. A geometric equation for the relationship
between the distance of image centroid after reflection by the monocentric objective lens relative to the refer—
ence zero point and the alignment error of the sub—eye mounting holes was calculated. Finally the optical de—
tection system was simulated with Lighttools and the alignment errors of all the mounting holes were detected.
Experimental results indicate that the alignment errors of all the mounting holes are less than 30 um. It can
satisfy the optical tolerance requirements of less than 50 pwm which ensures the acquisition of large-field and
high—resolution seamless stitching images of bionic compound eye imaging systems.
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ADU( Analog to Digital Unit)
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Fig.5 Diagram of relationship between alignment error of sub-eye mounting holes and deviation of reflected image
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