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GENERATING FUNCTION APPROACH FOR LQ TERMINAL
CONTROLLERS WITH APPLICATIONS”

Wu Zhigang Tan Shujun

(State Key Lab of Structural Analysis for Industrial Equipment, Dalian University of Technology ,Dalian 116023, China)

Abstract This paper presented a generating function approach to LQ control problems with terminal constraints
and the corresponding numerical methods. Different from other existing methods, the presented time — varying op-
timal control law does not have singularity at terminal time. The time — varying control law was constructed by sol-
ving associated Hamiltonian two — point boundary value problems via the second type generating function. Then,
motivated by practical applications and computational requirements, a recursive algorithm for solving matrix dif-
ferential equations of the generating function and computing optimal terminal control laws was also derived by u-
sing canonical transformation of Hamiltonian systems. As an example, a closed —loop optimal terminal controller
for balanced — energy reconfiguration of formation flying satellites was designed and simulated by the proposed ap-
proaches.

optimal control, generating function, Hamiltonian system, formation reconfiguration, satellite
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