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Design of optical system for all-weather and panoramic surveillance camera

WANG Xiaomeng', CHEN Yu', WANG Chunyan', ZHAO Yiwu',
SUN Hao', LIU Huan', ZHANG Tong’
(1. School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022,
China; 2. Changchun Branch, China Mobile Communications Group Jilin Co.,Ltd., Changchun 130022, China)

Abstract: An optical system for panoramic surveillance cameras that can achieve clear all-weather imaging
was designed. A panoramic annular structure was adopted, which was divided into two parts: camera head unit
and relay lens unit. The camera head unit completed the full field of view target search, and the relay lens unit
performed secondary imaging of the intermediate virtual image formed by the head unit and converged it on
the detector. The design adopted multiple structural optimization methods to achieve visible light and near-
infrared dual band imaging. The field of view of the optical system is 360°%x (40°~100°), the focal length is
—2.75 mm, and the F' number is 3.28. The design results show that the modulation transfer function (MTF)
value is close to the diffraction limit at the full field of view, the diffuse spot radius of each field of view is less
than the selected CCD pixel size, the distortion is less than 2%, and the day-night defocus amount is less than
0.002 mm, which can meet the requirements of all-weather and panoramic surveillance.

Key words: panoramic annular lens; wide band; large field of view; optical system design
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Fig. 1 Schematic of principle of flat cylinder perspective
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Fig.2 Imaging optical path of panoramic annular lens
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Table 1 Technical indices of optical system

24 HARSE R
TAEPEBt/nm AL, JTLIAM(840~860)
M) 360%(40~100)
%8R /um <4
A /mm -2.75
FEL 3.28
MTF(125 lp/mm) >0.4
AHX AR >0.9
W5 /% <

22 ®itidiE

X AT O B Sk T, th kB B
FHBA — & S B AU, B 3 450 1k
BT ZE R . S B 2L O, B2 R
i BN RO, K Sk AR R OT Y B e — TE
BRI BT R FH TR R 2K, o 7 5 2 AR P AL
TE R4l A H

E3 KIBTAFLEN
Fig.3 Optical structure diagram of head unit
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Table 2 Parameters of lens configuration
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Table 4 Tolerance analysis items and value ranges
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Table S Monte Carlo analysis results
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