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A Multi-rate Model Predictive Control with Event-Triggered
Mechanism for Industrial Processes

Yang Yi-zhuo, Dai Wei
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Abstract: With the development of the industrial internet, the control system is developing from time-triggered to
event-triggered for avoiding network congestion. For a class of multi-rate industrial processes, a multi-rate model
predictive control method with event trigger mechanism is proposed by combining model predictive control (MPC)
with lifting and event-triggered technologies. The proposed method firstly adopts the lifting technology to solve the
multi-rate problem, and then employs MPC algorithm to design controller to achieve the setpoint tracking.
Furthermore, an event-triggered mechanism is designed to make the controller update only under the condition of
trigger mechanism violation, while ensuring the system stability. Experiments have been carried out on an
industrial grinding process, showing the effectiveness of the proposed method. The proposed method can save the

communication resource and computational load, thereby providing a new method for the design of process

industrial controllers in industrial internet framework.
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Fig.3 Curve of control using the event-triggered method
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ESH P, 25 B R ML R A T T 22 0 SR AR AL 0 4% i) v 73
10 85— Wik 0L
— R T R

L

PREFIRZ /(D)
hoo u

|

5 1 1 1 1 1 1 1 1 3
0 100 200 300 400 500 600 700 800 900
S
(a) B0 BRI 22 il 2%

|

0 160 260 360 460 560 6(.)0 760 8(.)0 960
N []/s
(b) *MK R IR B IR 2 2%
B 5 FHHMLTETHIREFRERZ

Fig.5 Curve of tracking error using the event-triggered method
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Fig.6 Curve of control with the fluctuation of the set point
I At A — I A S A, G A Ak A R T
AR ] A o

V7 g At R A2 1) 5 4 0 P 1] ik A 428 1) T 1

2 AN K R a4, G eI T A A 4 o e
(13)% H, 5 Ffid 2 ) 77 AR R] o B84 H T
BT B4 ) SEHT IO o IS T i A 428 i) 7 V2 5K
P SRR MEZ AT, = 6 7R EREAT — it 5
FFEE BT A, JIZE900 s FCA 7] BL, B [h) firk % 75
FETEHT1SOUK, 111 S A S 7 v UUAE [ AR A5 1)
AT 1 50, ABATS T AR 250 ER IR € {8 - T T
DA i, ASSCRTR 712 R LA /D ) BE BT IR AS
R ERERRAOR .

| — R BOE

o}
(=}

W &/Ath™)
>

&7
65 e
0 100 200 300 400 500 600 700 800 900
R[] /s
(a) £ A2l 2k
2 50 (- mmmrmsy i
T g | BRI IAT B
) KRB E A
I8
£ 40
R 35
&
q;‘ 30 1 1 1 1 1 1 1 1 )
0 100 200 300 400 500 600 700 800 900
IF B /s
(b) KRR il 2%

7 EfRA SR ERA BTSRRI
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