5 32 %5 4 ) wH AR5 EA Vol. 32 No. 4
2015 %4 H Control Theory & Applications Apr. 2015

DOI: 10.7641/CTA.2015.40512

P28 I8 ANBURRZR SR 23 2 DX 3 T 42 ) 7 vk

A SN N Y5
(1. SRR EBLIFOT B IRS S R ER B ARTSTE. XL Y 110016;
2. ORFRH B E AR AT, ST VR 110179)

R S5 50 R 0 48 45 M0 T AN B0 2R 8 1A R 42 1 e 2 1 il B, A SR 7 e X g sl 90 40 A A BB T
W7 vE. 7R B Se R 43 308 FEx o R R A ST &N EH R, 4R BERHRSERH RS
IBhA MR TR bR B, AR B2 2 18] 1) S TBe 4 1 2 55 32 A 11 % 1 3 1 7 = ORE i 428 ol X sl ). 1 45 2R
SR AR A X A A s 0 0 A 2 TR A ) 2R 4 R T e TR B A A X R R A R R R S B4, R, @
ot ] e 47 1 7 2 PR B8 B 388 0 T RS A 4 I R R AR B A B4 SRAIE I T R A 4 A X DX S T R ek T DA R R
SEIACEE T, I XS R G T IS R SCBR MR REAT 0 AT, T LATE RS A 45 1 0 X S A il 2 A SR B R AN A, TS H]
PRTHORE Bl P F2 U0 R

KEEIA: A B IR S, W s, 44045 AR RSA

hE 5 £ S TP273 XERFRINED: A

Distributed predictive control method with zone control for
insensitive system under network environment
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Chinese Academy of Sciences, Shenyang Liaoning 110016, China;
2. Shenyang Microcyber Automation Technology Co., Shenyang Liaoning 110179, China)

Abstract: Because the controllability of insensitive system with bipartite graph network structure is very poor, we
propose a distributed model predictive control (DMPC) method with zone control. Firstly, the optimal controllability
structure of DMPC is designed using a branch and bound algorithm. Then, the DMPC is combined with zone control to
improve the dynamic performance index of control system. Finally, the control mode (precise control or zone control) of
each loop is selected according to the correlation degree between the loops. The simulation results show that the settling
time of distributed model predictive controller with zone control is significantly shorter than that of distributed model
predictive controller without zone control. The number of intelligent agents being precisely controlled becomes greater
than that before selecting the control mode of the loop. It is demonstrated that the distributed predictive control method
with zone control improves the fault tolerance of control system, and the optimal combination between precise control and
zone control can be determined through the analysis of the controllability and relevance. The control performance indices
can be achieved rapidly and precisely.
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automatically adjust the limits in Case 1
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Fig. 10 Simulation results of zone control with the
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Fig. 11 Simulation results of zone control in Case 2

1.4 T T T T T T T T T
12 b

1.0 % .
0.8 -

0.6 - yl -

i

0.4 I yZ -

0.2 y} -

0.0 1 1
0 400

1600 2000

1 1
800 1200

t/s

1.0 T T T T T T T I—Iul

—uz_
7”3

LITPN

1
1600 2000

L 1 1
0 400 800 1200

t/s
B 12 59003 A DX sl i ) 2 2

Fig. 12 Simulation results of zone control in Case 3
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7 45 (Conclusions)
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