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Abstract

The industrial production process is often a large inertia, large delay, and nonlinear control object.
It is difficult to achieve good control effect by conventional PID control. The prediction control can
effectively solve the problems of nonlinearity, large delay and large inertia. This paper selects the
typical industrial process object, namely the nonlinear water tank for predictive control research.
Before the tank test, it is necessary to identify the object model and pre-define the necessary pa-
rameters on MATLAB. The experimental results show that the constrained predictive control al-
gorithm is superior to the traditional PID control in terms of control quality and adjustment time,
and the robust performance of the algorithm is good.

Keywords

Predictive Control, DMC, Constrained Predictive Control, Nonlinear Water Tank, PLC

ETPLCHYIEZR MK BB TN I HI W 33

R, BREMAR, % W', 5 P, LEM, xEH’

E HREE AR A IRA R, TTH FE R
MEJL R (e, Wk fRE
Email: magingp6@qg.com

Weks H . 20184F10H3H;: FHEM: 20184F10H19H; &4 HH: 20184F10H26H

HE
T AP REAR—MRBE. KBRE. JLMEFEERINT R, F K PIDIEHIIR MR 2] B I A 3

SCEF| A BRRI, BRERK, R, TP, DN, AR, FET PLC ARZ M KA TR R T 0], 300 R G ST,
2018, 7(4): 310-317. DOI: 10.12677/dsc.2018.74035


http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2018.74035
https://doi.org/10.12677/dsc.2018.74035
http://www.hanspub.org

WK 2

R TPEHKRE, FTUARGBRRIESR M. KIRIE. KRR . A SCEBERAR TSRS
B AR MK AT REAT T BT IE . FEFEAT KRR AT, FEIEMATLAB LT SRAHFR, UK
VWESHNTEE . £LWSREY, F LRI ] FIEAEE S 5 AT 5 LR T &SR PID
B, BZBENSRERRET.

XK ia
MR, DMC, HLARMMES], FeLitKE, PLC

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B AT T A P i R g i B SRR R R, TARRITATIBR 1 7E RGN B il FE R
BRI SE T T TR R AL, BT IR S5 R T 4K — LB i d i B Bk . DR, T4 ) AN & AR AT
AEHES R, TR EERIE T Tl A e SRk 1] [2].

AL eI ST & AR KA AT T BT ISR, RS TR E—— KAL) C TR, IFE
MATLAB AT 7R, SR A KA TAE SRR R S8, 58 PLC #2347 75 (B PR A5 )
R T 4% ) SR R R HEAT T ARAE, A3030 2 SZERA: 1R A 2R M K AR I b i 2 (1 T aok FEAS A Sy i et
S WAL T PLC SEIAELR MK R K AL I 4% 1) RS0 @ 45415 PID (Xt L aemt7e, AT JE)
P, AR, SRS TG IE 1 P ) X 3 2 A A s ) ) T S A A e

2. ENASFEREEFI(DMC)
2.1. EXFEENE

ZNASHEFEAZ ] (DMC)A2 — Al F BRI N, R A 2 ) B 1 5% . DMC IO Ak e T i v
ARSI, AT LA ROt H bR RGRTEF SR ZE[3]
DMC Skt & =AMk BRI . s, RBHLIE[4]. HEZERAERWE 1 PR,

2.2. BT RS SEIENAARTNESISF LT

FESEBRI Tl Az il R v, AT &% 05 AR AT A 20 AR, By HVE LR BEFE 0%~100% 2 18], PRt
FE TR T Bt demd, HRA M ARG, AR AR R R & K A2 . AR
K H G r ENERTH A QR M TR, Au (k) RBAE TR AER 20 M %0 T kT

22.1. BESBEENR

TG BN, — Pl AR & A R A — 4 R HULE [, b DX IA] A AR R A I R 26 LB o L 3 2 s e JE
BRIWER A ORI, JE “RPEIR” B NZED G MR R X E, AR5 12 @I AL i R
RARAE[S].

W ENERAR RSP BN

(1) HZWSIRE & 5

(2) M[a,b] XA PIERE 7, r, (r; <ry ) s, SRIEHE [a,b] 53 =B

DOI: 10.12677/dsc.2018.74035 311 B 1RG5


https://doi.org/10.12677/dsc.2018.74035
http://creativecommons.org/licenses/by/4.0/

RN 2

Tk

o I S B R T SR 22
yy(l)—e

TRME AL IE
V(D) +hie—y(i)

A ERYIE
Y+1)=y(i)
TR &

v

TR R
R TR 5 R
e TIMEY ()

v

pA |

Figure 1. Flow chart of unconstrained dynamic matrix control algorithm
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Figure 2. Flow chart of constrained predictive control algorithm based on golden section method
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Figure 3. Flying curve of nonlinear water tank under valve disturbance
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Figure 4. Simulation results
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Figure 5. A3030 process system physics experiment platform
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Figure 6. Experimental flow diagram
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Figure 7. Water tank level control trend
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