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Abstract Infrared conformal seeker has demonstrated its capabilities as a prominent technique for the supersonic
characteristic. To achieve the potential accuracy of target tracing, boresight error should be corrected as a result of
using aspheric and quadric surfaces in conformal optics system. This paper describes boresight error measurement and
correction in conformal infrared seeker. Expression and correlation coefficient of boresight error along with field of
regard (FOR) ranging from 0° to 20° are obtained using ray tracing simulation. Boresight error measurement has
been accomplished by correlation matching method, and results illuminate that the relative error is 5.02% . Error
correction model by unitary nolinear regression analysis is introduced. The experimental results have demonstrated
that boresight error is reduced to lower than 30 pm and tracking accuracy is improved to &1 pixel. The results can
meet the precision requirement of servo control system and provide part of the basis for optics system optimization.
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Fig.1 Conformal optical system
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Table 1 Parameters of optical system

Parameter Specification
Field of view (FOV) /(*) 3
Field of regard (FOR) /(*) 0~20
Fineness ratio 1
Work wavelength /pm 3~5
Effective focal length /mm 90
Resolution /pixel 320 X256
Pixel size /pm 30
Modulation transfer function >0.5 (at 17 lp/mm)
RMS spot diagram /pm <30
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Fig. 2 Ray tracing simulation. (a) FOR is 0°; (b) FOR is 10°; (¢) FOR is 20°

M 2o 38— R 5 S B ol £ AR KA A1) 3 L
Hbr g5 iR 2 Z i) e R R IK . Bt
1E 0°~20° M [ Py, 2L I 10 A~ AR 18 . 75 3 1t
MR ZELEH 3R 2 o .

Table 2 Boresight error in ray tracing

FOR /(*) Error /mm | FOR /(%) Error /mm
0 0.0191 14 0.6421
3 0.1272 15 0. 7030
7 0.2825 16 0.7658
10 0.4212 18 0. 8949
12 0. 5266 20 1.0270
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Fig.3 Boresight error curve in ray tracing
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Fig. 4 Schematic of boresight error measurement. (a) FOR is 0
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Fig. 5 Scheme of correlation matching calculation
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Fig. 6 Infrared images of optical source (FOR is 0°).
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Table 3 Boresight error in measurement

Target height /m FOR /() Error /mm
0 0 0
0.1 1.637 0. 06
0.2 3.270 0.15
0. 28 4.574 0.18
0.38 6.169 0.24
0. 445 7.246 0. 36
0.6 9. 696 0.42
0.72 11.624 0.57
0. 82 13.186 0. 69
0.9 14. 421 0.75
1.02 16. 248 0.90
1.12 17.745 0.99
1. 245 19. 581 1. 14

(a) Original image; (b) target templet; (c) target location
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Fig. 7 Comparison between simulation and measurement
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Fig. 8 Scheme of error correction
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Table 4 Boresight error in correction experiment

Target height /m FOR /(") Error /mm
0 0 0
0.1 1.637 0
0.2 3. 270 0.03
0.28 4,574 0
0. 38 6.169 —0.03
0. 445 7.246 0.03
0.6 9.696 —0.03
0.72 11.624 0
0. 82 13. 186 0
0.9 14. 421 0.03
1.02 16. 248 0.03
1.12 17.745 0
1. 245 19. 581 —0.03
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Fig. 9 Results of boresight error correction
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