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Design for Fuzzy Variable Structure Controller
of Hybrid Position and Force Control for Dual-arm

Coordinated Space Robot Systems

CHEN Zhihuang CHEN Li

(College of Mechanical Engineering, Fuzhou University, Fuzhou 350108)

Abstract A kind of nonlinear dynamics model of free-floating dual-arm space robot system is based
on Lagrange method, and the dynamics model of object is presented based on Newton-Euler method.
Based on the results and closed kinematic chain constraints, the dynamics model of synthetical sys-
tem is obtained, and the control problems for object to track the desired trajectory in workspace
and adjustment of interactive forces due to the interaction between the object and the end-effectors
are discussed. Because of the high complexity of structure and the uncertainty of parameter of such
systems, the scheme of variable structure global sliding-mode control with better robustness to un-
certainty and disturbance is proposed to track the desired trajectory of object, and the corresponded
scheme of internal forces control is proposed synchronously. Therefore, the object position and inter-

nal forces can be regulated simultaneously. A fuzzy controller is designed to reduce shiver due to the
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inherent defect of sliding-mode control and ensure rapid response. The fuzzy controller can tune the

sliding-mode control law parameters automatically according to the relationship between the system

state and switch surface. The effect of the controllers is testified by computer simulation.

Key words

Hybrid force and position control
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