FHEF1H
Vol.22 No.1

Control and Decision

: 10020920(2007) 012003206

Marginalized

9 b

(M 7RI T KA SRS 5 TR, WBI/KIEE 150001)

DA E A K ENNG TE XA i A, £ 1 — MR T Marginalized k2 F J& 3K (MPF) # £3%. & | Ra@
Blackwellization A, ¥ LEBARA M EFHAERISH (R BES) MELURIB2(TLEL D) 2L HE,
ITTER i 7 2806, UR D EEBERGRIFHETRE. 5 ANBASE XA RAENE TR AT &, #
ETASHTHNET— 0 HHREN TN TERS T B, ABiE T A B a4 TE RS it 17 A ey (ki
/&.

CRAMG MR, TE; & MRN

: V448.2 A

Satellite attitude estimation based on marginalized particle filter

JTANG Xue2yuan, MA Guang2fu, H UQing2lei
(Department of Control Science and Engineering, Harbin Institute of Technology, Harbin 150001, China.

Correspondent: JIANG Xu@yuan, E2mail: xueyuan@hit. edu. cn)

Abstract: An algorithm based on marginalized particle filters (MPF) is presented to solve satellite attitude and gyro
bias estimation problem with vector observations. By marginalizing out the state appearing linearly in satellite model,
attitude vector is approximated by a set of particles and estimated using particle filter, while estimation of gyro bias is
obtained for each one of attitude particles by applying the Kalman filter, which is associated with each particle in order
to reduce the size of the state space and computational burden. The method of estimation with equation constraint is
employed due to the normality constraint of attitude quaternion. The numerical simulation of a rigid satellite with gyro

and threaxi@ magnet ometers, shows the superiorty of the proposed algorithm in coping with the nonlinearity of
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model.
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