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Design of Optical Quality Detection System for Four-quadrant
Detector Lens
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Abstract In laser guidance, the optical quality of four-quadrant detector lens determines the accuracy of target
positioning. In view of this, a non-contact detection system of the optical quality of the four-quadrant detector lens is
designed. The system can detect the optical quality of the four-quadrant detector lens in batches online. First, the
laser light source is shaped, expanded, and collimated into a flat-top beam. Then, the image is developed on the
frosted glass through the four-quadrant detector lens. Finally, the shape, position, and uniformity of the spot are
detected by the non-contact microscopic objective lens with long working distance. The design results show that the
system can effectively batch detect the optical quality of the four-quadrant detector lens, thus improving the quality
control of the four-quadrant detector lens, and helping to improve the overall quality of the four-quadrant laser
guidance detection system.
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Fig. 1 Basic principle diagram of optical quality detection system
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Fig. 2 Optical structure diagram of shaping beam extension collimating lens
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Fig. 3 Energy distribution of incoming and outgoing light of shaping beam expansion collimating lens. (a) Input light

energy distribution diagram; (b) output light energy distribution diagram
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Table 1 Tolerance setting for shaping beam extension

collimating system

Tolerance type Value
F-number +1

Thickness /mm =+0.02

Element decentration /mm +0. 02
Element tilt /(") +1
Surface tilt /(") +1
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Fig. 4 Optical system of four-quadrant detector lens
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Table 2 Design parameters of microscopic objective lens

Parameter Value
Working distance /mm 325
Objective magnification —5
Focal length /mm 55
NA of object space 0. 15
Object height /mm 8
Detector size /(pixel X pixel) 19201080
Pixel size /(pmX pm) 2.9X2.9
MTF at spatial frequency is 172 lpsmm ™’ =0. 6
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Fig. 7 Optical structure diagram of microscope objective
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Table 3 Tolerance setting of microscopic objective system

Tolerance type Value
F-number +2
Thickness /mm +0. 02
Element decentration /mm +0. 02
Element tilt /(") +1
Surface decentration /mm =+0.02
Surface tilt /(") +1
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Fig. 9 Image quality evaluation of microscopic objective optical system. (a) Distortion; (b) relative illumination
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