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Fig.2 Simulation comparison results with larger measurement errors
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RESEARCH ON SECOND-ORDER NONLINEAR
FILTER ALGORITHM FOR GYROLESS SATELLITE
ATTITUDE DETERMINATION USING STAR
SENSORS

LIN Yurong DENG Zhenglong
(Department of Control Science and Engineering, Harbin Institute of Technology, Harbin 150001)

Abstract

A second-order nonlinear filter which can estimate the attitude of a three-axis
stabilized gyroless satellite from star sensor vector observations is developed using
the nonlinear filter technigue based on second-order Taylor series approximation.
Considering the characteristics of vector observation, the methods to dispose vector
observation information in the case of one vector and multi-vector are discussed sep-
arately. In addition, the QUEST algorithm is efficiently combined into the attitude
estimator as the compressing technique of multi-vector observation information in
order to simplify the update implementation. Performance comparison made by
computer simulation demonstrates that the second-order nonlinear attitude esti-
mator consistently performs better than the traditional extended Kalman attitude
estimator.

Key words Vector observation, Attitude estimation, Second-order nonlinear
filter
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