: PEMSR
Eip: PENFRKELFHEINSHRRAR R
HEMENERYS

OPTICS AND PRECISION ENGINEERIDS

English

AR % TR 2013, 21(4) 1032-1039 1SSN: 1004-924X CN: 22-1198/TH

AIHSE | FHEZ | R | mgx HTEDAT]  [5KM]

15 BB

FE T 2 I TG TR R IR 2 D I A A I A IR A

THEALL BB &

TR R 2 MR A KA [ 5 T 510 &

T TG A RO, BT A A A A R P T AL IR IRAS A . SR VISNAVAZ BB 15 A MR At ke, R — 7l
OB SRS T M SRR . AT, R T TR A S AR A (RS By R R RS A S, g5 T SO B R G R
R ZE W7 ZEFE R (R U U7 ¥k ik S T ST W 5 ZE B (R SIS At BAIR T SRV o B S S S8 o SRS, 4 A N R G R R A i
(UKF) $i% i 5d STKAIMATLABRR AT T BUE M SL3 50 . A HTR B, o515 dtﬁ'\u‘tﬂéz*ﬁzu BT ST B AR SLRAIE T A Sy ik

BIPIATPERA Rtk . TESREN PRI RHT S T SRR TR B E 200 m IR EE S P 12 3 F 0 20 1A RO Y8 28500 5 R L R 22 K 20 PR RO 71
SERGIL, SE4 T LA AT RE )l AT TR I IR AT IR 52 2K

KE . RS MXPRESHE B8 BSU0T kK 2k

Determination of vision-based relative state by modified unscented Kalman filter

WANG Xiao-Chul,YOU Zheng?,ZHAO Kai-chun?

1. State Key Laboratory of Precision Measurement Technology and Instruments, Tsinghua University
2. Department of Precision Instruments and Mechanology, Tsinghua University

Abstract: On the basis of the principle of a VISNAV sensor, this paper researches how to determine the vision-based
relative state between two satellites with disturbances. By taking the VISNAV sensor as a relative state sensor, the
problem mentioned above is solved by a modified Kalman filter algorithm. In consideration of the relative orbit
dynamics equation with disturbance and the relative attitude kinematic equation, it gives modified discrete equation
and a calculation method for the error covariance matrix. By which the method avoids the complicated real-time
operations of large dimensional matrices in every loop and reduces computation amounts. Finally, the corresponding
modified Unscented Kalman Filter (UKF)method followed by a numerical simulation experiment is performed under STK
and MATLAB. Results demonstrate that the method is feasible, effective and has good convergence. Under disturbance
condition, its determination accuracy in 200 m is an angle second level for the relative attitude and a millimeter level for
the relative position, which meets the requirements of determining the relative state between two satellites in a
shorter distance.
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