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A model predictive-based robust method for remote
control of industrial plants

B. Rahmani

Assist. Prof., Mech. Eng. Dept., Yasouj Univ., Yasouj, Iran
P.O.B. 75914-353, Yasouj, Iran. b_rahmani@yu.ac.ir

Abstract- In this paper, a robust networked plant-input mapping methodology is proposed to control of industrial
plants and machineries through wireless communication networks. In this way, compensation of the destabilizing
effects of a constant delay is firstly concerned by minimizing the error between the plant-inputs of the continuous time
and delayed sampled-data systems. For this purpose, firstly a robust classic controller is designed for original
continuous-time system according to a predefined uncertainty bound. A robust digital controller for the uncertain
system is then designed using D-K iteration method by considering the delay in the closed loop. Finally this algorithm
is modified to overcome the wireless network effects. Simulation studies on two benchmark industrial problems
demonstrate the effectiveness of the proposed method for uncertain plants.

Keywords: Networked Plant Input Mapping, Wireless Networks, Remotely Robust Control, Delay, Uncertainty.
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4. Simulink
5. OPNET
6. Plant-Input Mapping Based Predictive Control: PIMPC
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1. Wireless Networked Control Systems (WNCS)
2. Packet Loss (Packet Dropout)
3. Packet Disordering

v¥


https://dorl.net/dor/20.1001.1.10275940.1392.13.15.4.4
https://mme.modares.ac.ir/article-15-1983-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-17 |

[ DOR: 20.1001.1.10275940.1392.13.15.4.4 ]

o> 39 50

v ygbiie Ay foa i Joo (e pglie Slig y &l

el lpln g (S e Lo )90 D Wb sl
Soled oleiinn By Sedes cum | Al SIS
(Gl s)ls ([Y] ahex ) asilen sloidsh 4 Cand 5,905
Lix 50 Vb e gl paiged gl slooyss )3 s)luby
Son Golopaised ol goy9d S b m wedies
Gl 1) (J5S e L3500 A0S Wb sl o
Li> 5,5 sla,sb o wtean 6 b a5 Ll 5l (o sl
e wolp ol glbass 5l eslinal ISl e o
Gl 5 5 badiey <) jom ale a5t K0 OMSES b (&
OISy (& S 0 3,95 oWl 30 anbe dagl o b
Sk o) n sl PIMPC wiile i slohs; S
i ol b oy il SYoleol 5 osliiul & jls eyl
ozl 3 Golnl 5 S iz slo b Slila S5
B oges Plax 5 pslie oS S (2ib
Loy 4S5 aimsaile) oo JouS slasssys
sodly e ) el e 40 NPIM 0 J 28 (& 09 oo
Jlesl JysS con ofws 4 iy loplE jo a5 (5949
P U B I N TS0 [ R [0 PORPICIR L G RPN
Soxlad poe w639, ezl Blie )0 s ,B3) Wi o
Lk Geizes wdb alls (293 e by siledse
pae Bi o gy 2ly Gl 4 elie Tans s
A b sy e iledue S0 sz ge lacald
celio 215 5 Sare oKiws g0 5 oals bl slassle

Syle Y golprias b,

ad,y e ol
slad Sols cwpa R™ G R i cpl &l e
S Sl ool degeze 5 sum N ool
soplas P>0(P20) sl ywizpp ol mxn
Oeed Sl P Sle o ()l 5 (e Ste (40ed)
1Sy mxie ;o 5l Glgie 1) Ty 6)ls paigas gl 3,90
Slp ol Gl t=kTy =k &ygon |y o] 5 28,5 550
Sole ebsa Ty =gl 5 Toe =T5cly  Wiged
Slp ool i 5 55k e 55 4ed sloySb
Top o g pummo slaoae b b, 3b ol sy o jluosls

Se oo o3ls HLiS Ty s

Yo

P9 b Mg 0SS (gl Bel; 65 50
Gy orl A5 wame el el \«S‘J""S 63,9 eSS
Lo ) Jiems S8 sleptmm atail> )k
RS AT )3 9 WIS (oo el b )0 paiged slog
el nlnly 5 (A5 e 153,50 80D WL sl
Lo ilaosly 5o joe Ll wsd oo aSet S35
B S BEIL wised olsiear Cemgng, alogtly
oBCws 4 a5 (639) (Ml Jlade 5| el 2 55 (i
5 Sl glols e ol pedt g oo Jlosl J S cow
polie Leizpe g dtaadls plarw 2D 28U (nlple
L siledae slocabions o 3SzsS pln 5o O pop
Wt 65l oy Sln SN Bob 5l Seb e
L PIMPC - s, Leads Joo8 (glaSed s
230 ol b canlite (6lolasl b (o Lo s slaalolasls
0395 4 b S 35 Sy plan 0 45 g U,
el (S9Bb (g)ls paiges gl
Silwosly ;3 35290 Slo e &3, slp g bl Gl 2
sl ol a4y aglie cdls, allie onl s PIMPC s,
Sloolliws 93 ol 51 5 sln Gl J S 60955
b prwie sloased @b 5l Slxls )5 )0 9250 (Sane
Gl o] o0 Sty SaeS Wil by 5 Vo Sl
2l 3l lanlzr @ln obs) Il Bas Gl & i,
by IS (o9 Jolam Ll 5 o5 298 o0 Sleiny
mobey adls g jo ead fSe J S cow oS J S
s (Slp 4 5 ol el sl 3T 5 A
S awsnley BaLS S Glais 00 g ole;
Soaabs pae iy o Caglie Uy a5 aad b
2 36 5 a5 0 b e 30 |y 3l 53 0925
S oosed B rizmen 5 aty dlle gl Glaaz log0d
BURRTU GIILIE S L SWOUK RPN SHUUWIRS -3 WY KNP o1 PR v
LS pgliie 0uisS J ;15 (>ib sl n (S-S5 b,
S 4 (oo oS0l Sleiiin b comiznan 258 o0 00 054
pest Sl JpS Gl 4 oS S Gl
Sl oleriy oy, & gl 5l ogdee aSlsy
sy b g ) Glases Ja5 slapin atwail>

G2l Ol 5 G rSop WS e Lo om0 paiged

1. Plant-Input Mapping: PIM
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1. Single Input Single Output (SISO)
2. Zero Order Hold Equivalent (ZOH)

Y&


https://dorl.net/dor/20.1001.1.10275940.1392.13.15.4.4
https://mme.modares.ac.ir/article-15-1983-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-17 |

[ DOR: 20.1001.1.10275940.1392.13.15.4.4 ]

o> 39 50

gl 4ty Jo (P pglie (g y &l

5,90 oyls aS glaslil sl diile Jilawe jo pl plo
ool sl eslaiul s a6l S 68 (64l0 paigad gl
3l G rSose Al (nl Jo (g, 05 sy clin a3,
cbaasis o1 5 aF ool S 8les sl bsd
sy 455,518 3 g lej T s il
Gl a5 ol PIM cilio, s ol slogis, 5l
Ot canlie g F5 sl leoygs o 1) anigadls
el gy VA0-VAAY ol o (g, opl WS oo
el o olgiioy (5592 5 635 0

ooy b ials (b5 (gl 325 45 PIM 2dle,
&S el gloads asbis IS bk gy bad el 0w g
Nz (6399 iz S Lo st 0 95 LU
ol osbel DANYT ols bl 5 5B 4S9,
oS oliwd (539)5 o @b Goged plp p SSls,
Joles 5 1 U8 ol gy &l s )37 55
Sy o PITF el ool § USS e o] &
Gz 6399 5 ko @l ©jged il g0 Sy
ol )3 eizen Sybie iy JAS S ol g3
0,90 o Ay Tay il . I = TS}
el oo ools Hioles ¥ S jo a5 0.5 o 41,8 colaal

Cod olliws wed oo sdnlin ¥ SS jo a5 4 len
ST 0T e 6 45 sl (233 S5 (539975 J S
Oz el ool ool yioled Po(s) L 4 o0 0y
5 oy &S Ko(s) b @b b latugn sans s
el 00l (5,8 el (5 S

(0 |

0058 58 SO b atwgm ey JyUS mimas (g0i,500 ¥ JSCS
[¥] o1 &, » CLTF 4 PITF boss sl iales

5. Plant-Input Transfer Functions: PITF
6. Closed-Loop Transfer Function: CLTF
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