5537 55 9 W) wa 25 A Vol. 37 No. 9
2020 49 H Control Theory & Applications Sep. 2020

25 A% e T 2 1] 5 1 o A R R T v

FultERb2e, A8 W, ok &N FRIR, Finat?
(1. "HEREERE PR BB FERT, 05 TRFH 110016; 2. HERMEERE L2852 ReHlE QUH 7Tk, 125 TEBH 110016;
3. EREABER, L5 100049; 4. MK HUNS A TTARERE, T4 T4 510006;
5. DB TIOR S A8 5 224 TR e, 307 TAFH 110142)

R TR ) R A S R 2 T A RN B d I Sk v g, KRB B 2k RGP A BN 2 K S 86T
SRR KN 1) R, 0 AR AT 20 SROFON 4 a0 SR AR 388 ¢ 2 PR AR SR L AR SOt L Il R R AR B AR L T Ik R
R S TBC A AR 3 2R G 320 pR BIOR Y v AR B 2 R] PRI DR IR, 5 KR4 R R o — AT & 4, il — AN K &
GLor R R T SL T R GE, B AT — AN v 48 B DL SRAE 1w 851 4 1 A 22 A 4 P IR V) TP A 0 R, AR S A
VLB 210 H 0. SUnKs F8 AR 2728 845 203 1 XUZ 25 1 TR ) Sk v, @5 1 AT I8 IE.

KR T B IHEE R, RGN

SIS Tk, 400, tkiE, & 2 A8 BT H 45 /o i 00 e J7 . i B8 5 A, 2020, 37(9): 1904 —
1912

DOL: 10.7641/CTA.2020.90921

Graph theory method for multivariate predictive control
structure decomposition

WANG Hong—rui172’3, ZOU Tao*", ZHANG Xin'2, WANG Mei—cong5, LU Yun—songlv2
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang Liaoning 110016, China;
2. Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang Liaoning 110016, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. College of Mechanical and Electrical Engineering, Guangzhou University, Guangzhou Guangdong 510006, China;
5. College of Environment and Safety Engineering, Shenyang University of Chemical Technology, Shenyang Liaoning 110142, China)
Abstract: The computational complexity of the model predictive control algorithm is principally determined by the
number of variables and the control time domain. While substantial variables in large-scale complex system will result
in the problem of a great deal of computation, in particularly increasing computing burden in the optimization solution
of constrained predictive control algorithm. In allusion to the problem, this paper employs adjacency matrix, reachability
matrix and correlation matrix to sort out the associations among variables in the transfer function model of the system so
that the related control variables are divided into the same one subsystem. Then decompose a large-scale system into divers
independent subsystems. And a high dimensional optimization problem will be decomposed into several low dimensional
sub optimization problems in order that decrease the computational complexity and the calculation. In the end of the paper
applies the method to the multivariable constrained double layered structure predictive control algorithm and verified by
simulation, which provides a new idea for the multivariable decomposition method.
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Fig. 1 Hierarchical structure control
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Table 1 Comparison of operation time without decomposition and with decomposition
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Fig. 5 Output comparison of 6160 system with and without decomposition
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