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Research on stray light evaluation method
based on visible light system
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Abstract : With the rapid development of optoelectronic imaging technology, stray light interference phenomenon has
become a difficult problem for optoelectronic systems to avoid. In order to better characterize the stray light degree of
visible optical system and to solve the problem that the existing evaluation method , PST algorithm , cannot characterize
the total energy and energy distribution of stray light incident on the image plane,an optimized equivalent PSTy calcu-
lation method is proposed in this paper. Taking a visible optical system as an example, the stray light data of each off-
axis angle of sunlight relative to the optical axis of the system are obtained by stray light simulation software ,and the
original PST algorithm and the PSTy algorithm are compared with the stray light irradiance analysis diagram, respec-
tively. The results show that the PSTr algorithm can more accurately represent the stray light change trend when the
traditional PST calculation values are consistent,and thus can better characterize the stray light distribution of visible
light systems. The PSTy is used as an evaluation index to design stray light suppression measures for visible optical
systems , and the ability of PSTy to guide the actual stray light analysis and suppression work is verified. The evalua-
tion index can also be extended to other wavelength imaging systems.
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Fig. 1 Stray light irradiation diagram
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Tab. 1 Optical system parameters
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Fig. 3 Stray light analysis model
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Tab. 2 Simulation property settings of optical

and mechanical surfaces
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Fig. 4 Stray light irradiance diagram
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Tab. 3 Logarithm values of PST and PST,
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Fig . 6 Path diagram of solar stray light
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Fig. 8 Stray light irradiance diagram of extinction thread

-2 r T
3le =+ = JGIHGIRL
al —o— IR
5t
= of
g
EM
8t
9t
10+
b
12 . . . . . . .
10 20 30 40 50 60 70 8 90
PNUEAE =P YO
K9 ARAEHT T R4 PST, X &2k
Fig. 9 Log curves of PST, of the system under
different treatment methods
5 # i

ARSCHI T BUAT PST (875 77 o i A 0 7 A
T MM T RS 0 PST, FH R e 8
Lighttools HcfF40H T — it S 24 T 662 R 4
185 T KBS ZE O 2% 2R 55 1 B SR, 49
B FELAE 5 PST GG PST, 1518 51 1y 4 HOG ]
(00 FIE 25 5, S iE T 45 PST (ELAT IR, itk s
PST, A% 3¢ fiF 2 55 4% BOK 7™ 2 1 10 B 14
W T B RAE PST, {55 B I 7T 434, 1
PST, AE i 7 o i 1 1 LK 2 2R 5 2o
RS AT T RO R A BOR B2 15
AT A B T 0 YRR, IO AL
PST, AT OB 5 16 15 7 2 OGRS 1 28 HOE 1
FESHATEAY . 255 R W0 A SCHE B 25 BOGIT A 7
P PST, B T A B M W2 R S 2 O K T
FLAE S BRI BO GBI AR o BT 25 B0
FEEROFS SRR, [N, A SO M 77 20
F AL B RGN RIS O 5T , LA B3 10 S B
R PR

S 30k

[1] Xiang Jianghua, Liu Chanlao. Simulation of scattering
characteristics of optical surface defects based on BRDF
[J]. Optics & Optoelectronic Technology,2022,20(2) :
54 —60. (in Chinese)

6] 7TAR R 36 BRDF (14525 8 HIIEHS IR F7 i
M JATSE [T ] e 5o AL R, 2022,20 (2)
54 -60.

[2] Wu Liquan. Research on optical design with large field of
view based on free-fromsurface and stray light suppression
[D].Xi'an; Xi'an Institute of Optical Precision Machin-
ery, Chinese Academy of Sciences, University of Chinese
Academy of Sciences,2020. (in Chinese)

SARL. KA Bl TG 2R G BT Mk O il
TORWIFELD . P2 ERR 2 B o, v B B 74
LG RE TAUMAT ST, 2020.

[3] Li Yangyang,Liu Lin, Peng Qingqing, et al. Stray radia-
tion analysis of cassegrain system[ J]. Laser & Infrared,
2019,49(8) :987 —=991. (in Chinese)

SRR KUK, B2 IS 45 R JEAS PR AR G I Ak BIURR S
Sl T]. Ot 54146,2019,49(8) 1987 -991.

[4] Song Xincheng,Zhang Yu, Jia Yuchao, et al. Stray light
analysis and suppression structure design of transmissive
infrared lens [ J ]. Infrared Technology, 2018,40 ( 11)
1065 - 1070. (in Chinese)

AROBTR, 7T, BUER M, 45 B AT LA B Sk Ak BOL
Hr 5 4l 45 4 B it [T ], 04K, 2018, 40 (11)
1065 -1070.

[5] Chen Xing,Hu Chunhui, Yan Changxiang, et al. Analysis
and suppression of space stray light ofvisible cameras with
wide field of view [ J]. Chinese Optics,2019,12(3) ;.
678 - 685. (in Chinese)

PRI, BRI, B2 M, 55, RS 3 [l LB ARBLAY
OGS (7] e aE, 2019, 12 (3)
678 - 685.

[6] Pei Linlin,Xiang Libin, LU Qunbo, et al. Research on the
stray light suppression for super-resolution optical system
[J]. Acat Photonica Sinica,2017,46 (11) 182 - 187.
(in Chinese)

ST, A HUR, BN, 55 B M TR AL RS
HOEIIHRILT]. 5674441 ,2017,46(11) ;182 - 187.

[7] Xu Liang, Gao Limin, Zhao Jianke, et al. Calibration of
stray light based on point source transmittance measure-
ment system[ J]. Optics and Precision Engineering,2016,
24(7) :1607 —1614. (in Chinese)

R, mor R R, A5 BT A E I R R R
MZRHOE AR E [T]. Ot K% T, 2016,24 (7).
1607 —1614.



