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Abstract Taking the photoelectric tracking and measuring system visible light camera lens as an example,
through simulation analysis for the camera lens, the reason leading to the stray light spot is found. With the
carrying out stray light suppression design, and comparing with the testing result of actual optical system, it’'s
proved that the software analytical method is reliable. By building model for optical system, the scattering paths
are ascertained. For each off-axis angle within 2° to 3°, stray light analysis is conducted respectively to identify
the main stray light source. Comparing the result of analysis with the testing results of actual optical system, the
analysis is proved to be correct. Then the structure of system is modified, and suppress stray light is suppressed.
The simulation results show that when the off-axis angle is between 2.20° and 2.65°, stray light takes shape an
obvious spot in the center of the image, and point source transmittance (PST) is 2.92x 10 *. By modifying the
structure, the stray light spot is eliminated, and the PST is reduced to 3.53x10°°. Stray light spot and its source,
obtained through software analysis, are the same to the testing result, which proves the correctness and
accuracy of the software analytical method.
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Fig.1 Structure of the visible light camera lens
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Fig.2 Once scattering
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Fig.3 Distribution of 2.40° stray light. (a) Sketch of stray light; (b) details of stray light
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Fig.4 Spot of stray light. (a) Sketch of stray light; (b) details of stray light

Hi P 4(a) il 7R T 24 20 B9 38 OGP A — A1 88 DB G BE, SEBREA: TR 1 80 o i 1] 4(b)ml i,
JCHE AR 2 7.6 am AR 17 240 BUE S 5.8004 W/m®. DGR 7R A H AL 14 AR 1.9894x10" W/m”®,
A LA A B0 SOk Y RS I 0 2.92x107

X AT UL 28 58 M B 2 BOG IR 70, 2R Gexh AR 3R A7 3 g b S 75 T R B S 2 2R HOE I
5L NE B R o R R SEBR OB BET 2 B AR 7.3 mm, 3 HT 45 SR G BE BLAR 5 SR G BE AR DR 25
PR G, WA X2 2224 0.2 mm/7.3 mmx100%=2.74%, 1] A 53 7 25 6 BE 5 52 bRl B — 3.

T:13:01:42.4800 A: 360.0000 E:16.3926 F: 408

K5 ot A4;
Fig.5 Result of stray light test
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Fig.6 Analysis result of modified model. (a) Sketch of stray light; (b) details of stray light
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Fig.7 Result of stray light test after modification
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