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Event-triggered dual-mode distributed model predictive control

SU Xu!, ZOU Yuan-yuan'f, NIU Yu-gang!, JIA Ting-gang?
(1. Key Laboratory of Advanced Control and Optimization for Chemical Processes,
East China University of Science and Technology, Shanghai 200237, China;

2. Automation Division, Shanghai Electric Group Co., Ltd., Shanghai 200070, China)

Abstract: This paper proposes an event-triggered dual-mode distributed model predictive control method for large-scale
linear discrete-time systems subject to bounded disturbances. The event-triggering condition, which involves information
of the subsystem itself, is obtained by the input-to-state stability (ISS) theory. Only when the event-triggering condition
is satisfied, the state measurement is sent and the distributed model predictive control optimization problem is solved.
Meanwhile, the subsystem exchanges its optimal state trajectories with neighbor subsystems. When the subsystem enters
the invariant set, the state feedback control law will be applied. Moreover, no information will be exchanged between the
subsystem and its neighbor subsystems which also enter the invariant sets. The upper bound of disturbances are derived by
analyzing the recursive feasibility and closed-loop stability. Finally, the algorithm is verified through the vehicle control
systems. Simulation results show that the presented method is able to reduce the solving frequency of optimization problems

and the number of information transmissions, thus saving the computation resources and communication resources.
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Fig. 1 Diagram of event-triggered distributed model

predictive control
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E 3 W FRLS, (RN L R A, WS
WMz (k + U|k) = = (k +1[k), [ =1,---,N.

3.3 HEWITHE (Recursive feasibility)
5 55 R F D0 o A A A SRASE T 20 SR A Pt 42 o



%59 14

SINBEE: F A AT A =TI 1 1143

PRAL ) AR, A6 FA AL T ALEAHRR P A
ik R I 0 2 TEAN AT T B O Ak il P SR A, DT
T B E T RE A A T AT

gl 2 AXT=X, ~ W' I=1,---  N-1,
Wite € X Sy A

& =yl < [|A:'w;, (25)
My € X!
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y+v=z+xeclX, 27)
fitly € X/
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P ey (kG + 1+ 1)kY) € X7, Frilds 5 [ #2n] 13
(ki + 1+ 1|k, +1) € XL

Mk = k) + 21,

123 (kg +1+2]ky+2) — @i (kg +1+2]kg+1)]] <

| As]|" ;.
H & (k) 4+ 1+ 2|k, + 1) € X Mk, (k) + 1+
2|k + 2) € X! KIIHE, Mk € (k3 kL], ik +
I|k) € X!,

2) xz;(k+ Nlk) € X;y.

Ak = ki 4 1, a7 arsn

12 (ka+ Nk + D115, — Nl (ka+Nkg) |15, <
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& (kg +Nky+1)[7, < e 29)

ik, (k% + Nk, + 1) € ¢, FIFHBIL, 4
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|z (ki +N+1]ky+2)|13, —
1@ (kj+N+1|kj+1)|7, <
2N(P) | Al i + A(P) || APV aw?,

JITEd
& (ki +N+1|ki+2) (1%, < & (30)
bz, (k% + N 4+ 1|k% + 2) € ¢, FHHA
Z; (k) +N+2|k)+2) =
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4) JP(k) < @ilk).
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B2 WP TARAS, EFEINENT, R

AN S 2
\/61 %+>\ _
— Ty
3 lE’L
i1 1

w; < mln{\/
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Vw2 +
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K LEO)RARXGYHT
AVi(k) < —II;6;, 41
JITEA
Vi(k) = Vi(k = 1) < =16,
Vilk — 1) = Vi(k — 2) < — .63,
(42)
Vi(ko + 1) — Vi(ko) < —11;6;.
Ha2(42) i & TR I -
Vi(k) < ei — (k — ko) I1;6;. (43)

WOk = inf(k €2k > ko + % v <
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i (K + 1)||%, <

[Jaes (K|, + 11 (= |2 (K| 5, +mies) < misie (44)
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[ NS R B A A ;.
4 {FE45E (Simulation results)
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