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Research on the parallelism of the active and passive

dual-band (laser/IR) composite system
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(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: Aiming at the deviation of the parallelism(on to one correspondence position) between the active laser
field of view and the infrared passive field of view in the parallelism correction of the active and passive dual-
band (laser/IR) composite system, the parallelism correction method of the active and passive dual-band (laser/IR)
composite system was proposed and the theoretical research and physical simulation test were carried out. First,
derived the angle correspondence between the active laser emission field of view and the fast steering mirror.
Secondly, a parallelism correction method based on polynomial fitting is proposed according to the laser emission
field of view and infrared detection field of view. Finally, the actual test platform is constructed to calibrate, solve
and correct. The test results showed that the actual maximum deviation can be reduced from 0.8 mrad to less than
0.1 mrad in the £1.4° indicated field of view of laser and +1.4° infrared central field of view, which further
improve the aiming accuracy of the laser.
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Fig.l Schematic of the active and passive dual-band (laser/IR)

composite system
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Fig.2 Relationship between light reflection and mirror position
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Fig.3 Projection relationship between the azimuth swing of the FSM and the laser azimuth, laser pitch
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Tab.1 Calculation results of the changes in laser azimuth and pitch caused by the azimuth swing of the FSM

Laser azimuth angle

FSM azimuth angle/(°) Laser pitch angle/urad
Theoretical calculation/(°) Approximate calculation/(°) Error A/urad

—-1.00 —1.414069 —1.414213 2.505175 152.2993
—-0.75 —1.060599 —1.060 660 1.056983 85.663 60
—-0.50 —0.707088 —0.707 106 0.313204 38.07120
—-0.25 —0.353551 —0.353553 0.039152 9.517574
0.00 0 0 0 0

0.25 0.353551 0.353553 —0.039152 9.517574
0.50 0.707088 0.707 106 —0.303204 38.07120
0.75 1.060599 1.060 660 —1.056983 85.663 60
1.00 1.414 069 1.414213 —2.505175 152.2993
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Fig.4 Schematic diagram of the parallelism test
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Tab.2 Record form of the test data
Theoretical setting value Actual measured value
Number
Azimuth/(°) Pitch/(°) Azimuth/(°) Pitch/(°)
1 —1.4000 1.4000 —1.4537 1.3453
2 —1.4000 0.9333 —1.4535 0.9733
3 —1.4000 0.4667 -1.3556 0.4267
4 —1.4000 0 —1.3562 —0.0362
5 —1.4000 —0.4667 —1.4053 —0.5067
6 —1.4000 —0.9333 -1.3536 —0.9833
7 —1.4000 —1.4000 -1.3934 —1.4532
8 —0.9333 1.4000 —0.9833 1.4263
9 -0.9333 0.9333 —0.9333 0.8933
10 —0.9333 0.4667 —0.9833 0.4267
11 —0.9333 0 —0.9833 0.0243
12 —0.9333 —0.4667 —0.9433 —0.4367
13 —0.9333 —0.9333 —0.8933 —0.9835
14 —0.9333 —1.4000 —0.8933 —1.4521
15 —0.4667 1.4000 —0.5067 1.3421
16 —0.4667 0.9333 —0.4767 0.9744
17 —0.4667 0.4667 —0.5069 0.4267
18 —0.4667 0 —0.4452 0.0021
19 —0.4667 —0.4667 —0.5049 —0.5062
20 —0.4667 —0.9333 —0.4665 —0.9833
21 —0.4667 —1.4000 -0.5024 -1.4520
22 0 1.4000 0.0521 1.4150
23 0 0.9333 0.0213 0.9733

20210771-6



s Gk A2

% 74 www.irla.cn % 51 %
k2
Continued Tab.2
Theoretical setting value Actual measured value
Number
Azimuth/(°) Pitch/(°) Azimuth/(°) Pitch/(°)
24 0 0.4667 0.0189 0.4267
25 0 0 0.0238 —-0.0321
26 0 —0.4667 0.0457 —-0.5064
27 0 —0.9333 0.0562 —0.8933
28 0 —1.4000 0.0286 —1.4569
29 0.4667 1.4000 0.4667 1.3498
30 0.4667 0.9333 0.5062 0.9733
31 0.4667 0.4667 0.4052 0.4267
32 0.4667 0 0.4462 0.0245
33 0.4667 —0.4667 0.5089 —-0.5067
34 0.4667 —0.9333 0.5011 —0.9811
35 0.4667 —1.4000 0.4767 —1.4502
36 0.9333 1.4000 0.9834 1.3488
37 0.9333 0.9333 0.9456 0.9344
38 0.9333 0.4667 0.9120 0.4261
39 0.9333 0 0.9133 0.0430
40 0.9333 —0.4667 0.8958 —0.5043
41 0.9333 —0.9333 0.9726 —-0.9725
42 0.9333 —1.4000 0.9643 -1.4501
43 1.4000 1.4000 1.4222 1.3862
44 1.4000 0.9333 1.4220 0.9734
45 1.4000 0.4667 1.4501 0.4962
46 1.4000 0 1.4498 0.0321
47 1.4000 —0.4667 1.4460 -0.4391
48 1.4000 —0.9333 1.4508 —0.9882
49 1.4000 —1.4000 1.3994 -1.3968
i=n
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