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Numerical Algorithm With High Computational Precision
for Time-Varying Quadratic Program

LI Zexin, XU Feng, ZHANG Mengxuan, GUO Dongsheng

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; A high precision numerical algorithm is proposed to solve the problem of time-varying quadratic
program. Firstly, the continuous-time model for time-varying quadratic program is given. Secondly, the nu-
merical algorithm with a high computational precision is then derived by employing a new Taylor difference for-
mula to discretize the above continuous-time model. Finally. the theoretical analysis and simulational experi-
ments further indicate the superiority and effectiveness of the proposed numerical algorithm, and the proposed
algorithm is applied to the motion control of a five-link robot manipulator. The results show that the calculated
steady-state error of the proposed algorithm has a relationship of O(z') with the sampling interval z, this nu-
merical algorithm can both effectively solve the time-varying quadratic programming problem and apply to the
motion control of the manipulator.
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Numerical results of using numerical algorithm (7) for

solving time-varying quadratic program (1) (¢=0.01, h=0.4)
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Fig. 2 Numerical results of using numerical algorithm (7) for
solving time-varying quadratic program (1) (z=0.001, h=0.4)
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Tab.1 Computational steady-state residual errors of using numerical algorithms (4), (5) and (7) under

different values of h and r for solving time-varying quadratic program (1)
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Fig. 3 Simulation results of using numerical algorithm (7) for five-link robot

manipulator tracking circular path (z=0.01, h=0.4)
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Fig. 4 Simulation results of using numerical algorithm (7) for five-link robot

manipulator tracking tricuspid path (z=0.01, h=0.4)
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