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Abstract: To avoid the function failure of a solar irradiance monitor (SIM) caused by the pointing
faults of the Digital Sun Sensor(DSS), the program-controlled sun-tracking of SIM on the FY-3(03)
satellite was explored as the backup sun-tracking, and its precision was analyzed. By using the Julian
day time and the satellite orbital parameters, the sun vector in orbital coordinate system, pitch angle
and the yaw angle were deduced on the basis of Baseline Surface Radiation Network(BSRN)-like algo-
rithm. The calculated results were compared to that of the satellite-given sun-pointing data, it shows
that the sun vector deviations in three axes are all less than 0. 1°, and the average deviations of pitch
angle and yaw angle are 0. 024 6° and — 0. 080 4° respectively. Using the program-calibrated sun-
pointing data of many orbits, a sun-tracking control simulation experiment was carried out, and the

results show that the pitch tracking control precision is better than 0. 1°, and the yaw tracking control
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precision is better than 0. 05°. To guarantee the on-orbit tracking precision, the pitch zero-position an-

gle and the yaw zero-position angle were measured, and they are 80. 46° and — 36, 96° respectively.

The final analysis results show that the pitch tracking uncertainty is 3=0. 318° and the yaw tracking

uncertainty is + 0. 316°, meeting SIM sun-tracking precision requirement of 0. 5°. The proposed

program-controlled sun-tracking reduces the dependence on the optical pointing devices, and improves

on-orbit sun-tracking reliability.

Key words: spaceborne solar irradiance monitor; sun vector; sun-tracking; sun synchronous orbit; to-

tal solar irradiance
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Fig. 1 Schematic drawing of solar irradiance monitor
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Fig. 2 Sun outline projection in the field of view
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Fig. 3 Schematic drawing of satellite orbit
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Fig. 4 Sun vector in satellite coordinate
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