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Specular Normal Calibration Technology of Point Source
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Abstract: In the process of on-orbit radiation calibration, based on reflective point light sources, the
modeling of specular normal calibration is inadequate. Aiming at this problem, a specular normal
calibration and vector control algorithm based on reflector and camera geometry model is presented. The
geometrical placement error between the camera and the reflector is solved by solving the model. The
relationship between the centroid coordinates of the solar image and the normal direction of the reflector
is established. The multi-point automatic calibration of the specular normal is realized. The method
improves the pointing accuracy of the system and specular normal calibration accuracy. The experiment
results show that the geometric model anti-solves the centroid coordinates at different times, which for
multi-point specular normal calibration. The standard errors of the angular resolution of the sun pixels
observed by the camera are 0.021 65° in the X-axis direction and 0.019 82° in the Y-axis direction. The
error of the synthetic angle resolution is 0.029 36 °. The accuracy of calibration is better than that of the
solar observer to the specular normal calibration. The method realizes the automatic calibration process of

the camera observing the solar image instead of manually observing, and expands calibration flexibility.

EETH . ERARBH S (No.41601388)
E—1EH A (1983 ), B A E BRI A, FBWFIE 7 1] Ry ot R AR R S e AR KOG AR A B4k, Email : liruijinrona@163.com
SUf (EIREE) KB WI(1958—) , B LW 61 L S R B ST 07 ) 0 O 2 38 S AR 4 A 58 A% . Email: Imzhang@aiofm.ac.cn
Wi B 2019-11-25; F A B :2020-01- 06
http : // www .photon .ac .cn

0412002-1



D/ R S 14

Comprehensive pointing accuracy of system is better than 0.1°. It lays the foundation for on-orbit
radiation calibration and modulation transfer function detection of point light source array of networking
automation of fixed experimental sites centrally control different energy levels gradients.

Key words: Remote sensing; On-orbit radiation calibration; Specular normal; Calibration; Geometry
model
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(b) Camera structure and optical schematic (¢) Solar observer
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Fig.2 Mirror reflected light and satellite light path
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Table 1 Partial test data of device when sun observer points to sun

Sun centroid/ pixel Sun position/ (%) Encoder angle value/ (%) Encoder original angle value/(*)
Pixel x Pixel y Altitude  Azimuth Pitch Azimuth Pitch Azimuth
598.689 491.998 34.776 87.289 266.221 175.979 231.218 262.321
598.200 494.719 39.159 89.945 268.198 174.727 231.218 262.321
601.967 489.821 41.203 91.237 268.835 174.485 231.218 262.321
599.194 491.019 45.664 94.226 277.251 169.321 231.218 262.321
599.194 491.019 46.369 94.724 277.954 168.860 231.218 262.321
598.515 493.374 60.179 107.138 292.017 156.907 231.218 262.321
600.229 491.095 70.686 125.934 302.827 138.428 231.218 262.321
598.257 491.113 72.225 130.792 304.431 133.440 231.218 262.321
596.128 486.338 77.390 168.972 309.792 92.527 231.218 262.321
594.519 485.796 57.839 255.398 288.523 5.361 231.218 262.321
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Fig.7 Calculation results of the X, Y, Z axis components of the sun in the reflector coordinate system
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Fig.9 Results of sun image centroid extraction
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