[ Downloaded from joc-isice.ir on 2025-07-03 ]

[ DOR: 20.1001.1.20088345.1390.5.3.7.6 ]

(~

FA-Ar amio YA oL Fojled O W (X3

VARX J.,Le )‘ oala! b L}‘“lf.J‘ﬁ JS‘J}- oJ....{JJ’;f LS".‘J‘E

VQ%J\ﬁc\d)}mLGWx

alipouri_yousef@elec.iust.ac.ir «oi | cars 5 oo oBtils (25703 5 (3 (i 6 557> S gmils

JpOShtan@iuSt.ac.ir ol 1 s 5 e oils (J 25 03 8 (3 (oikige 34530 pLls |

OFQ /A Wlae o ydy 556 OY /AT dlie 3L s 5 50)

YU 505 0 o sn 5 R IS 0iS e (g B 53 il Pl 4 Oy (o 513,87 1 (5ol 5 O

JAS 655 A 5055 0 O geima ST podign 53 g (£ b 50 by JBlom ¢ 550 sl Sl 551 3 e 2
L oS U ool S sl o5y ol b ST o 1 S il il 15 S el (Sl JAS by
St (Sludie .ol Sl 5 ot 51 58> e oS J 28 L ey s gdous ol oy ege 45T Sl ol o sy gume
3 (SIS0) s 5 &S5 —(535,55 &5 g5 (Sl 4y il oy Sasls 55 o & (MIMO) (5 5 dior — 535,55
3 e Olojan glulis gl (Vector ARX) VARX Jue 1 dlie ol 53 330 0 ;..L.,._..: ol g olalizel sy Jii: b
Je 31 oslizl ol 43,5 515 eyl JBlio 0diST xS b S8 ol ollaT oy Joo s ool 0E 03lial i3S
e 13l Sl ) 3lgty Sy oS U ST b 6l (e SIS 51 Jgame slaesls S eslizal L) VARX et glulis
.@hﬁb\m\&@,y@‘@i&f’wfc&w@&u_uﬂrww,ﬁu slgti pay il o cnlie
4858 (AL MIMO ot g1y ool Bl oS J 87 05 oo Joke 5 ol 31 eslital L o7 i oo O 3ol ol gl
2 e g ok Ll 585 B b alie 55 el sl Bl 4 Oy 53 OT S35 g 0l b g il 2310 5L 0 1 555 Joke
D59 4 S (il Bl 4 Oy 53 (VARX y ) (oalgiiy (5, O35 ogdle a4y sl I LB o585l Ja

3503 65 5 55 (VAR i o) o piie dir Sl (6w Jolow ailine

SSL P s ¢ S5 6 s iy ¢ AT 5 s (5Led e VARX Juke (il ls Joluto- oS 257 1Sl Slods”

Designing Minimum Variance Controller using VARX Model

Yusef Alipouri, Javad Poshtan

Abstract: In most industrial applications, attaining minimum output variance certifies the
efficiency of system and results in increasing productivity and decreasing energy consuming.
Therefore, minimum variance index is considered as one of the main subjects in control engineering
field. A minimum variance controller is an optimal controller that provides (theoretically) the
minimum possible variance. Designing this controller, however, requires exact models of both the
system and disturbance. Due to existence of interactions among loops, modeling MIMO systems is
often complicated. Existence of disturbance is another reason for this complication. In this paper, in
order to avoid the need for an analytical model of system, VARX model has been used to
simultaneous identification of the plant and disturbance. Then, the estimated model is used for
designing a minimum variance controller. In this method, operating data of inputs and outputs of the
system are the only requirements for identification of the VARX model. The proposed method has
been tested on an experimental benchmark such as a four-tank system which has a nonlinear
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behavior. The investigation results show that a minimum variance controller can be designed, based
on an identified VARX model, for a MIMO system, without any need for an exact model of the
system, while at the same time, capable of providing an acceptable minimum variance compared to
that precisely obtained using the model-based “Interactor-Matrix” method.

Keywords: Minimum variance controller, VARX model, Modeling plant and disturbance, Time

series method, Quadruple-tank benchmark.
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