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Abstract: To guarantee the efficient operation, that is, capture of solar spectral data, of a solar spectrora-
diometer, the two-dimensional pointing turntable that carries the spectrometer should precisely track the
sun over long periods. Highly precise sun pointing ensures that the sun stays in the effective field of vision
of the guide telescope. Specifically, according to the solar vector and positioning data received from the
satellite, the assembly error is corrected and the reference data for pointing are calculated after correction,
ensuring that the pointing error is less than 1°. To accomplish this, coordinate systems were built into all
the hexahedral reference prisms on the turntable. and the mathematical model of sun pointing was imple-

mented using the transformation matrices of the coordinate systems. Further, the relationship between the

s B #:2020-10-12; 1&4iT H #5: 2020-11-11.
HEWH : FHRARBEE A 7B H (No. 61805235)



%3 O, A BT R Bk it AR ORI R TR R D 3 300F A 1] 1R 22 0 B 475

turntable’s angle of adjustment and the solar vector on the orbit coordinate system was derived using in-
verse kinematics. then the main source of error during operation of the spectrometer was analyzed along
with its mode of operation in orbit; from these analyses, the pointing error model was built based on the
Monte Carlo method on MATLAB. The model was employed to perform a simulation and analysis of sun
pointing. The simulation results demonstrate that the pointing error is less than 0. 35°. Finally, the simula-
tionwas performed to obtain the result that the pointing error under the vernal equinox orbit is less than
0.16°, meeting the requirement for the field of view of the guide telescope. The correctness and effective-
ness of the mathematical model presented in this paper are validated based on the test results, which simul-
taneously offer a design reference for the spectrometer.

Key words: spaceborne spectrometer; transformation of coordinate system; inverse kinematics; Monte

Carlo; pointing error
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Fig.1 Model of two-dimensional turntable
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Tab.1 Calibration results of prisms for precise measurement
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Tab.2 Estimation of systematic sun pointing errors
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Fig. 5 Schematic diagram of Sun pointing test
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Tab.3 Parameters and results of sun pointing test
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Fig. 6 Test results of sun pointing errors
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