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Figue 1 Unit step response and sampling of

predictive model parameters
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Figue 2 Dynamic matrix predictive control algorithm
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Figue 3 Process of genetic algorithms
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Table 1 Sampling values of model parameters
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Dynamic Matrix Predictive Control of Manipulators Based on Genetic Algorithms

ZHAO Qingyan, LI Jie, WU Shun, TU Haibo, TANG Qirong

(System of School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: Dynamic matrix predictive control (DMC) was a common method for process control of linear
systems. The control effect of this method was greatly affected by the parameters of its control matrix. Aiming at
the off-line parameters adjustment, an augmented DMC method was presented in this paper as well as fitness
function based on input and output parameters of control system was designed. With a single-joint manipulator as
the controlled object, a DMC control system was designed to sample the unit step response of the controlled
object and the parameters of its control matrix were adjusted offline by genetic algorithm. Simulation verification
was performed using the parameters of the system and the genetic algorithm then. The results showed that the
parameters of control matrix of DMC algorithm with better output could be obtained quickly and accurately after
optimized using genetic algorithm, which made convenience for using DMC for manipulator control.

Key words: dynamic matrix predictive control; control matrix; genetic algorithm; offline parameter adjust-

ment



