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Hybrid model-predictive-control for mechanical system with backlash
DONG Ling-xun, DOU Li-hua, CHEN Jie, XIA Yuan-qing

(Department of Information Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The hybrid model-predictive-control for mechanical system with backlash is studied. The operation model of
a mechanical system with backlash is distinguished into the “backlash mode” and the “contact mode”, and a piecewise
affine(PWA) model of the mechanical system with backlash is built. For controlling this constrained PWA system, the
optimal control law is derived by using the model predictive control(MPC) method; the offline solution of which is ob-
tained by using the dynamic programming and the multi-parametric quadratic programming method. Finally, a piecewise
quadratic(PWQ) Lyapuno function for the stability of the closed-loop system is found by transforming its searching process
to a semi-definite programming. Experiments in tracking a reference speed signal demonstrate that the hybrid MPC gives
desirable performances for the mechanical system with backlash, satisfying the real-time control requirements for systems

with small sampling time.
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2 [EBRITE A R G (Hybrid system mod-
eling for backlash)
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Fig. 1 A schematic diagram of the linear two-mass model
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Fig.2 A block diagram for the linear two-mass system
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brid model predictive controller)
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