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Fig.2 Accelerations change with different steps
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Fig.4 Rendezvous velocity change with different steps
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PARAMETRIC VARIATIONAL PRINCIPLE AND NUMERICAL
ALGORITHM FOR LQ OPTIMAL CONTROL WITH CONSTRAINED
CONTROL INPUT Y

Peng Haijun* Gao Qiang®? Zhang Hongwu* Wu Zhigang! Zhong Wanxie*
*(Department of Engineering Mechanics, State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian
University of Technology, Dalian 116024, China)

T(School of Aeronautics and Astronautics, State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian
University of Technology, Dalian 116024, China)

Abstract Based on the theory of analogy, the parametric variational principle derived from plastic mechanics

and contact mechanics is developed and applied to the theory of optimal control. New coupled equations of

Hamilton canonical equation and linear complementarity equation are established for the problem of LQ optimal

control with constrained control input. By dividing the continuous time into a series of equidistant intervals,

a new numerical algorithm based on the parametric quadratic programming method for solving the coupled-

equations is proposed in the discrete time domain. Numerical simulations show that the algorithm given in this

paper is effective for the problem of LQ optimal control with constrained control input and the convergence

speed and accuracy of the algorithm is satisfactory.

Key words LQ optimal control, constrained control input, linear complementarity problem, parametric

quadratic programming, parametric variational principle
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