J RS e

! ISSN (print) 2008-8345
« | ISSN (online) 2538-3752
VW-4Y domis O F4 Yl o) o led IVl s

[ Downloaded from joc.kntu.ac.ir on 2026-07-01 ]

33 b Il piin 4 Ay gl (w9 ¢ (S Jgame Cudd (20!
(TEP) ¢ yoduns |  owid .,\;:“Tjé

Tl oslg T Bl i g M dases e g e s

cul:“g-)l: 9 Ql:...:..u ali.id\: gg:,.m&._g L sl 0 isls ‘Lf“'?“.:' g o))f ‘6“‘3“.:' sl ALl ! wl;.:)lf J:..a:d‘t)lé‘
rana.hasanpour20@gmail.com
a.khalilipour@eng.ush.ac.ir «lte sh 5 Ol olKtils (L3uiSG dagd pmrligo 0 A5  gand pwikign 03 S Lokl ™

sadeghi@eng.usb.ac.ir ol sb 5 Ol o> (L3uiS dugd _owalign 0dSKEl>  ond wdign 03 S (,Liils
b.bidar@eng.usb.ac.ir «otie sb 5 Ol oKils (C3uEKs dgd ounligo 0dSENS (ond cwkigaoy S ¢ bkl ©

VO VEYSNNY D s LZAVAVAR BRI

S ey 4 bOT s & ol o la e (6,8 o3Il a3l J ST 5 ol b it gla By (slwesly 5 drw s 0SS

o ite dlow gy S0 I 51555 (o it e b 315 o 5 (Sl S ol 53 iy WOT i 481 b S 201
wsls Aol S3lade (Slon 1 gome 0315 p 5 S lin (l 53 il (61 I dnm (sla Ko (51 (ol 0 Sl S o510 OLT
S5 ol ol 03 8 ) el oS AT 3 53 S e ysbite a0 (LIV) Y ows dins g e ¢SS Sl o3lizl b Sl w0
N 35 sla ite Lol CollB ool a5 (6 207 (63555 (S ke 3145 4 (§5ludile Sla ) o S 5 3515 03l (5l L
o5 lu g B A Ll Chle o i pshie 4 LIV e g S sladite canlllas o 55 .yl 35 1) Ooda (sl e 5355 2
Lo oo SSe 5o (sl (g0 5T (0313 48 game (535 2 0ok 51 (Sadibe (g 5,1 31 ol s A58 4nwe s MATLAB 1531
Sl RMSE) iy slast sslgriog LIV Jua das o S E s 5 A s sl /4 WF 5 /¥V4) (3 5 41, (RMSE)
TANNA O30 4 5 4 (DIPLS) U5y G555 (G Sl o S 5 PLS) 7 i Sl o a8 sla o) 4 S LE o e

el 05l JLAK 1.av/# E)

ﬂj})gdbwmmbﬂbhé)bd.h LM\LSMJ.\%T}‘)}Nn:\:chi» ‘%‘:f;;:-“’dzhs"\flr lods”

‘_;\aA Lo g

SDP-Based Quality Monitoring with Application to the Tennessee
Eastman Process (TEP)

Rana Hassanpour, Mir Mohammad Khalilipour, Jafar Sadeghi, Bahareh Bidar

Abstract: Development and implementation of advanced monitoring and control techniques
requires measurement of variables which cannot be determined physically or difficult to measure.
Soft sensors can be used as a relatively inexpensive alternative for hardware sensors as a suitable
solution in the process industries by estimation of easy-to-measure variables using hard-to-measure
variables. In this study, design of data-driven soft sensor based on state-dependent parameter
modeling method by using local instrumental variable (L1V) have been presented to predict quality

3 Dynamic inner Partial least squares ! Local Instrumental Variable
2 Partial Least Squares

[ DOI: 10.61186/j0c.17.1.77]

srsb Vi ol s o5 01y 583 130 5 IS Oluikige ezl ¢ S doma gt G s e 1O I edgs oy 5


http://dx.doi.org/10.61186/joc.17.1.77
http://joc.kntu.ac.ir/article-1-962-fa.html

[ Downloaded from joc.kntu.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/j0c.17.1.77]

(TEP) ozt (ous 5T 3 535 0,87 b Sl e & aesly byl gy s sis J geaes kST b 55

)\y\.::y\.g;' ‘é:b,"&?gﬁ&wﬂ;)ﬁyb)

YA

variables in Tennessee Eastman (TE) process. Unlike other soft sensor modeling methods, the state
dependent parameter modeling method has simple structure and often requires fewer input variables.
Moreover, state dependent modeling method using local instrumental variable can identify
influencing variables which have been affected the target variables. The performance of identifying
technique and proposed soft sensors has been investigated on Tennessee Eastman process. In the
present study, LIV based Soft sensor models have been developed using MATLAB software to
predict concentration of A and E components. The evaluation results of the proposed models on the
test data set report that the root mean squared error (RMSE) for concentration of components A and
E are 0.3191 and 0.0174, respectively. The proposed LIV model reduced prediction error (RMSE)
for the concentration of component E by 98.18% and 97.6% as compared to Partial Least Squares
(PLS) and Dynamic Inner Partial least squares (DiPLS) methods, respectively.

Keywords: Quality prediction, Data-driven soft sensor, Tennessee Eastman process, State-

dependent parameter modeling, Local instrumental variable method.
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