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Abstract Tianwen-1 is the first Chinese probe to realize interplanctary flight between Earth and
Mars. During the 202-day long interplanetary transfer flight, it experienced four midway corrections and
one deep space maneuver control. On 10 February 2021, it successfully applied braking near Mars and
was captured by Mars. This paper, the dynamic model during interplanetary transfer is analyzed, and
the principle of celestial center conversion during transfer flight is formulated. It is necessary to replace
the celestial center with the Sun after leaving the Earth’s influence sphere. According to the analysis re-

sults, DE436 ephemeris is determined to be used, because it has the least impact on orbit determination.
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Based on the characteristics of the interplanetary transfer flight of the probe, this paper proposes an ac-

curacy evaluation method based on a daily iterative orbit determination strategy. Based on the analysis

of measured data, the effectiveness of this method has been verified. During the interplanetary transfer

of the Mars probe, the orbit determination position error is better than 2 km, and the velocity error is

better than mm-s ' (1o).
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Fig. 1  Evolution diagram of perturbed acceleration at

the initial stage of interplanetary transfer of Mars probe
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