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Method research of multiple star sensors ground thermal
drift calibration position error detection
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Abstract: In order to reduce the affect of the deformation offset of different installation platforms on the ground thermal drift
calibration of multiple star sensors, a multiple star sensor ground thermal drift calibration position error detection method was
proposed. Theoretical analysis and experimental verification were carried out. The position deviation data of the reference square
prism deformation in the system under the vacuum of —25%C ~ 60°C was obtained. And the accuracy analysis of calibration
position error was carried out. The results show that, the maximum offsets of the multi-star sensor positions around each axis are
-39.341"/°C, -0.060"/°C, and —24.137"/°C, repectively. By establishing the error detection model which was established
according to the method of measuring position error, the position error was removed from the offset of the attitude measurement
result to obtain a more accurate star sensor attitude measurement quaternion. And the system accuracy after removing the position
error was improved by at least 11% , which means it has a good application prospect in improving the accuracy of star sensor
thermal drift calibration.
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Fig. 1 Working principle of single star sensor system
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Fig.2 Multiple star sensors position error detection system
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Table 1  Design parameters for the star sensors

parameters index
field of view 12° x 12°
focal length 1121. 54mm
equipment length <1000mm
angular accuracy <10”
temperature range -25°C ~60C
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Fig.3 Test device arrangement

a—internal three-dimensional layout diagram b—experimental actual de-

vice layout
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Fig.4 Position deformation offset results

Table 2 Deformation angle results of different temperature

offset around offset around  Offset around

‘emp‘f,za‘“re/ prism  the v axis/  the y axis/  the z axis/
(T et (e
m -31.2349134  -0.0235792  0.3789641
-25 n -39.3412561  —0.0155460 - 24. 1372848
p -38. 5584741  0.0609176  -23.4569765
m -24.6603975  0.0150 403  0.0159451
60 no -34.7124605  -0.0492412  -23.5409127
p -35.6208196  0.0143522  -23.7295659
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