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Analysis and Correction Method for Infrared Earth Sensor Measurement Error
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Abstract: As an important facility of satellite platform, infrared earth sensor plays a crucial role in nadir pointing,
attitude measurement, and astronomical autonomous navigation. High precision earth sensors are of great significance
to the improvement of satellite attitude control and astronomical autonomous navigation accuracy. By analyzing the
factors causing the measurement error, this paper indicates that the seasonal changing infrared radiation feature of earth
CO, layer is an important factor affecting the accuracy of earth sensor. According to the earth infrared radiation model,

a method for correcting the earth sensor measurement is constructed. With the constructed method, along with the

analysis and validation using in-orbit data, the deviation caused by non-uniformly earth radiation is significantly

reduced, and the in-orbit measurement error is effectively compressed.
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Fig.1 Schematic diagram of the attitude sensitivity principle of infrared earth sensor
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Fig.2 Schematic diagram of attitude resolving
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Fig. 3

In-orbit attitude data
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Fig.5 Simulated error caused by the earth radiation variation of spatial and temporal disparities
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Tab.1 Correction for the error caused by the earth radiation variation of spatial and temporal disparities
BTNAEE/() T/ () THIR A/ () Fesg s/ () K BLARTAT / ()

—40 —0.0111 0.0337 —0.1111 0.0337

—39 —0.017 0 0.032 2 —0.008 0 0.034 7

—38 —0.020 8 0.030 1 —0.0055 0.036 0

—37 —0.024 4 0.027 6 —0.003 5 0.036 6

—36 —0.0290 0.024 7 0.000 0 0.036 2

—35 —0.032 3 0.022 3 0.003 3 0.037 2

40 —0.0419 —0.0256 —0.008 2 0.004 8
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Fig. 6 Measured earth sensor in-orbit error curve of a satellite
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Fig. 7 Earth sensor measurement error curve after correction
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