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Fig. 2 The ideal measuring model of optical navigation sensor
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Fig. 3 The two-dimension direction model of camera
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Fig. 4 The result map of experiment 1
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Table 3 The resolving results of internal and external calibration parameters
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by by by by
-9.037 7395 x 10~ -1.2058016 x 10" 1.0023755x 107 9.813 1873 x 10" —4.767 4132 x 10"
bs bg bg by

29503587 x 10" 3.3012964 x 10

62350349 x 10"

1.1342395x 10" -5.7303517x 10"




3 W]

REFUEEE . IREIRNDE Y SHUBURAS AP LT E e 7% 235

H1 T4 E AR S B A AT AT BRI 2, DT o) 8 A
FERIRZ MR AR, BRIk, B BAE RN ER S0 H AR
AT, WHEEATINERR SR E AR E . 8 T 5k

BLTHET A E b S B BB A E b T iR A R, AL
B T HSE SR ERSH, Wk 4R, WE
WS ES RSN ERR S B SR IS R TS

*4 TH_PINERSERE

Table 4 The setting of external calibration parameters in experiment 2

SMERRSEY ()

H

pitch roll yaw
HAE 30.006 000 20.003 000 14.995 000
YIME 30.028 841 19.997 071 14.987 725
LEH 30.030 837 19.995 062 14.988 801
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Fig. 5 The result map in experiment 2
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On-orbit Calibration Approach for Optical Navigation Sensor in Deep Space

Exploration

CHENG Yufeng, RUN Yi, WANG Mi

(State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan, 430079, China)

Abstract: Optical navigation sensor is a core instrument in optical autonomous navigation, the accuracy of the direction of

light of the navigantion target it acquired will affect the accuracy of autonomous navigation directly. In this paper, a stepwise on-

orbit geometric calibration approach for optical navigation sensor is designed. Firstly, the external calibration parameters are solved.

Then, the internal calibration parameters are sovled in the general camera coordinate system determined by external calibration.

Because the computation source and ability is limited in the satellite, in order to using more star images to achieve estimation of

calibration parameters with high accuracy, a line-by-line orthogonalization method based on least square is adopted in calibration

parameter estimation. The experiments demonstrates that the on-orbit calibration approach proposed in this paper can improve the

pointing accuracy of optical navigation sensor, and make it meet the requirements of optical autonomous navigation.

Key words:

optical navigation sensor; geometric calibration; line-by-line orthogonalization method; least square

[1EE: Bk



