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Robust control method of parallel wave compensation system

HU Yongpan, TAO Limin , LYU Wei, JIA Jun
( Laboratory of Science and Technology on Integrated Logistics Support, National University of Defense Technology, Changsha 410073, China)

Abstract: A robust control method for new type wave compensation systems that based on cable-driven parallel mechanisms were presented.

The environmental forces and immeasurable parameters were separated from the dynamic equations and treated as disturbances. Then a sliding mode

control law was derived using Lyapunov stability theory. For redundant mechanisms, a tension distribution algorithm based on alternating projection

was proposed. When feasible solutions exist, this algorithm leads to a " safe" optimum solution that is kept away from all the boundaries of the

tension constraints. Even if no feasible solution exists, a best approximate solution will be got which satisfies the tension constraints. An

identification method was also proposed to enhance the practicability of the robust control method. Simulation results show that the proposed theories

and methods are effective for such wave compensation systems.
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Fig. 1  Structure of the wave compensation system

W 2 PR, Aebr 28 8,90 il s o331 [ 1 5k
JAE BRI S B, AR AR R R ) S = Y
FLOE G N RRBHEARAR R, s AR 25 1]
ol e XU REE i(i=1, -, 8) IRAE R,
B, Fl P, 3 3| 27 4 3% 5 6 e A0 00 80 A % A
b, p. 73RN 0,,0, B B, P BRI Fm M
B, 4510 P, KA e, =1/ || 1 || 2l iR A

58 X i Fleoy 53 3 R 7E b A by F rh 3
DR e RO A Y A DR VA S VA S

K2 b FRRERE

Fig.2 The coordinate frames
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Fig.3 Calculation process of tension distribution
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