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Fig.1 Tri-axial ellipsoidal model of 433 Eros and its body-fixed frame
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Table 1 Initialconditions for numerical simulations
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Table 2 Parameters of sliding model controller

Py Fh

o ko T/ A B C
fi5i i
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Fig.2 Position variation of spacecraft
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Fig.3  Velocity variation of spacecraft
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Fig.4  Acceleration variation of spacecraft
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Fig.5 Phase space trajectory of the system in the plane of e—¢€
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Fig.6 Maximum velocity variation with switching time T
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Fig.7 Maximum acceleration variation with switching time T
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STABILITY CONTROL OF BODY-FIXED HOVERING
OVER ASTEROID 433 EROS”

LIN Hanwen ZENG Xiangyuan®
(School of Automation, Beijing Institute of Technology, Beijing 100081, China)

Abstract This paper investigates the stability control of body-fixed hovering orbit over the near-Earth asteroid
433 FEros. Its gravitational field is approximated simulated by using the triaxial ellipsoidal model. Dynamical equa-
tions of the spacecraft near 433 Eros are derived. The time-varying sliding mode control with the same acceleration
and variable intercept is adopted to design the hovering controller. Meanwhile, the sliding surface in this method
is different from the conventional sliding mode control, where there is no reaching phase. Numerical simulations
are then carried out with different initial conditions and hovering conditions to evaluate the effectiveness of the de-
signed controller. The maximum values of spacecraft velocity and acceleration are analyzed by varying the switc-

hing time of sliding surface.
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