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Study on shared control of teleoperation rendezvous and docking

ZHANG Yakun, LI Haiyang, LI Tao
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Due to the effect of time delay, control and measure error, it is hard to accurately control orbit motion in the final phase of
rendezvous and docking. Thus the shared control strategy of teleoperation rendezvous and docking based on improved potential field function was
studied. The motion model and predictive model based on the relative dynamics equations were established and the safe corridor in the controllable
boundary was designed. The automatic control approach was studied based on the improved potential field function which takes relative distance and
speed with safe corridor as reference quantity. Control weighting coefficient of automatic and manual mode was then derived to form the shared
control strategy. The validation experiment was conducted on the nine-degree teleoperation rendezvous and docking semi-physical simulation
platform. It is shown that, compared with the manual control mode and the automatic control mode, the shared control method can overcome the
influence of time delay in the communication loop and effectively improve the rendezvous accuracy. Moreover, the control performance and success
probability of teleoperation is proved to be enhanced.
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