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Characterization calibration method of strapdown inertial
navigation axis in photoelectric target calibration
YANG Haijin, HAO Fang, GUO Ming, ZHANG Ping, GAO Xuejun, ZHU Jiali,

FEI Chengbo, BIAN Zhenzhen, LIANG Qi
(Jiangsu North Huguang Opto-Electronics Co. Ltd., Wuxi 214035, China)

Abstract: The strapdown inertial navigation system is generally used for photoelectric target calibration. The
inertial navigation axis should be characterized by the photoelectric auto-collimation system for the meas-
urement of the equipment axis. The consistency between the axis characterized by the photoelectric auto-
collimation system and the inertial navigation axis is an important factor affecting the target calibration
accuracy. In order to improve the measurement accuracy and efficiency of the photoelectric target calibration
system, a photoelectric characterization and calibration method of the inertial navigation axis was proposed.
This method was based on the analysis of the relationship between the deviation and consistency of the
measurement results, and the angle deviation value between the auto-collimation system optical axis and the iner-
tial navigation axis was obtained by fitting the experimental data, which was used for the system correction, so
as to realize the high-precision calibration. Through the test, by combining the traditional optical machine
correction method with the photoelectric calibration method, the calibration efficiency of the system could be
greatly improved, and the consistency accuracy between the inertial navigation axis and the optical axis was

less than 15" at the same time. The experimental results show that compared with the traditional optical
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machine correction method by the traditional optical flat-crystal, the proposed method has higher charac-

terization accuracy and calibration accuracy, which is suitable for high-precision inertial measurement system.

Key words: photoelectric target calibration; auto-collimation; inertial navigation; optical axis consistency
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Fig. 1 Schematic diagram of optical machine correction
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Fig.2 Schematic diagram of photoelectric correction
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Fig. 3 Influence of mirror horizontal angle on inertial

navigation axis deviation at horizontal deviation

& 4 SR [ W ' 5l S A AR 1] i 22 A
24 0.02°, 0.05°, 0.1°0F (Zad ML G (E 3/ ),

4
0><]0

—_— E———

E i :
—02F ™ ‘H_H\_\ 2=0.02 ’///
0.4 TSy ™

———— i
0.6} 2=0.05
-\ //

14t \
~16} R, //
-18} \50;1//

0 20 40 60 80 100 120 140 160 180
BB 2 f o/ (%)
(2) Frfz ]

0.2
0.18
0.16 +
0.14 4=0.1
~0I12f
jﬁ 01k / );0.05/ e
E 008t / P
0.06 F E
0.04 - 7 i
0.02 S T =002
0 —"/—u:_'_--nd_-_‘- ' ' ' ' '
0 20 40 60 80 100 120 140 160 180
SIS a/(%)
(b) 5T

B 4 {0 1E) R 2= BT R 5T SR 7K T 3R A 3R S R E B $2 11
Fig.4 Influence of mirror horizontal angle on inertial

navigation axis deviation at pitching deviation
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Fig. 5 Influence of mirror vertical angle on inertial

navigation axis deviation at azimuth deviation
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Fig. 6 Influence of mirror vertical angle on inertial

navigation axis deviation at pitching deviation
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Fig. 7 Experimental scene
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