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Fig. 4 The location of Solar explorer
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Fig. 5 The orbit of Solar explorer
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Fig. 6 Comparison of two kinds of measurement navigation results
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Tablel Navigation results of two kinds of measurement
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Fig. 7 Impact of velocity sensor accuracy on the method using

angle relative to solar rotation axis
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Table 3 Estimation error of using different accuracy of velocity sensor
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Table 4 Estimation error of using different filter period
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Fig. 9 Variation curve of ¢ in different orbit inclination
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A Novel Celestial Navigation Method Using Angle Relative to Solar Rotation Axis

NING Xiaolin, CHAO Wen

(School of Instrument Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: Based on Solar explorer, A celestial navigation method usingthe angle relative to Solar rotation axis is proposed for

Solar explorers. Measuring the speed difference between two sets of mutually perpendicular points on the edge of the Solar surface

by the spectrometers, a mathematical model for speed difference and the angle is established and the angle is used as a new

measurement to provide position information of the explorer. The simulation results show that the position error of the proposed

methodis reduced by 17. 4% compared with the traditional method using the sun line-of-sight vector measurement. In addition, the

influence of the accuracy of speed sensor, the filter period as well as the orbit inclination are analyzed. It will provide a new way

for autonomous navigation of deep space exploration.

Key words: Solar explorer; celestial navigation; Solar rotation axis; speed difference

High lights:

® The measurement of the angle relative to Solar rotation axis is proposed.

® The mathematical model was established to obtain the new measurement.

® The accuracy of the proposed method using the angle relative to Solar rotation axis is better than the traditional method

using the sun Line-of-Sight vector.

® Speed difference can eliminatethe influence of the spectrometer error and the change of the sun's velocity on the navigation

performance.
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