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Calibration method for FOV deflection angle of mini-type seeker

Wan Zijing, Wang Xiangjun, Chen Xiaoyun
(MOEMS Education Ministry Key Laboratory, Tianjin University, Tianjin 300072, China)

Abstract: A calibration method for deflection angle of mini-type optical seeker is presented. This
method firstly obtains the images from the camera in the seeker when the seeker is rotating with
its own rotation axis, and then calculates the placement points of central line of sight and the or-
igin of the camera coordinate system in different rotation angles, finally gets the geometric rela-
tionship by fitting the distribution of these two groups of points, and then the deflection angle
can be calculated. Three sets of experimental data are presented, which give the calibration er-
ror of this method, the number of sampling points needed in practice, and the application, re-
spectively. The experimental results show that this method can be used to calibrate the deflec-
tion angle of the optical seeker fastly, and the calibration absolute error is less than 0, 10 °.
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Fig. 1 Relationship of camera and seeker coordinate systems
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Fig. 2 Principle diagram of our proposed method
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Fig. 3 Flow chart of deflection angle calculation
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Fig. 4 Camera coordinate system, main structure of our

method and distribution of each key point
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Fig. 5 Obtained images when camera rotates
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system, and convergence point
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Table 1

deflection angle

¥ 5 T fh /) Fe A/ O
1 3.99 11 4.12
2 3.95 12 4.03
3 4.00 13 4.02
4 4.07 14 4.13
5 4.04 15 3.91
6 3.99 16 4.03
7 4.07 17 4.01
8 3.97 V18 4.05
9 4.11 19 4.13
10 4.03 20 4.01
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Fig. 9 Mean absolute errors of measurement results
obtained by repeated experiments under

different rotation sampling times
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Table 2 Comparison of our method and turntable

calibrating method

5 AJrk Gk | F5 AT HA%
1 3.76° 3.70° 6 3.60° 3.70°
2 3.70° 3.73° 7 4.29° 4.23°
3 3.76° 3.78° 8 4.17° 4.20°
4 3.85° 3.86° 9 4,35° 4,35°
5 3.68° 3.62° 10 3.56° 3.51°
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