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A High Precision Model of Solar Radiation Pressure

Suitable for Satellites Autonomous Navigation

ZHOU Yang-miao'?, WANG Ling!, HUANG Wen-de?

(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. College of Mechatronic Engineering and Automation, Nation University of Defense Technology, Chang-
sha 410073, China)

Abstract: In order to satisfy the needs of low consumption and high precision of autonomous
navigation, it puts forward an enhanced sphere model that is suitable for on-orbit computa-
tion, which takes into account both the physical features of satellites and mechanism of solar
radiation pressure come into being. Used precise ephemeris as a solution to inverse calculate
the SRP parameters, and analyzed parameters characters and precision of three typical SRP
models. Through comparison and analysis of precision of orbit fit and orbit prediction, it
comes up with an enhanced sphere model, which only have 3 parameters. The results, which
taken GPS satellites for example, indicate that the enhanced sphere model, which only have
three parameters, can reach 80% short-period orbit prediction precision of Bern model(9
parameters) and performance well in long-period orbit prediction, whose performance can

reach the requirement of satellites autonomous navigation.

Key words: satellite navigation; solar radiation pressure; autonomous navigation; parame-

ter estimation; orbit prediction
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