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Induction motor control using ANFIS controller and IWO
optimization algorithm for using in HIL testing of turbojet FCU
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Abstract- Jet engine Fuel Control Unit (FCU) has been manufactured recently in the SSAC laboratory of Iran
University of science and technology, and is being tested now using HIL testing. Regarding there is no possibility
utilizing a jet engine in this test set; an induction motor was used as an actuator to transit rotation acquired using jet
engine real time simulation to the FCU pump. In this paper, the induction motor’s velocity control is presented
considering condition for the test set. To do so, system identification method is used to model the components
employed in induction motor velocity control system. Then, the model is evaluated using experimental test results.
Afterward, it is used to design ANFIS controller, and the controller parameters is adjusted employing IWO optimization
algorithm as a strong tool for seeking in vast disorder spaces. Subsequently, the controller designed is implemented on a
real system. Results gained using simulation and the designed controller implementation show that ANFIS controller
designed using IWO algorithm works appropriately.

Keywords: Fuel Control Unit, System Identification, ANFIS Controller, IWO.
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4. Adaptive Neuro Fuzzy Interface System (ANFIS)
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1. Electronic Control Unit
2. Fuel Control Unit (FCU)
3. Hardware-in-the-Loop
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1. Invasive Weed Optimization (IWO)
2. Amplitude-Modulated Pseudo Random Binary Signal
(APRBS)

) olais V¥ 8,55 AYAY w90 S (wwdian



olSe» g (Lo (gl

s g 50 (611830 S (LW Hgige sy J S

g RS232 IS5 ool 2 lgion |y B 5 (b Fomels
5 Lxi] 45 a5 0gei o w2 4 TCP/IP US5s 0 bl 2 L
Sl FommelS Lol )0 06 o ool TCP/IP Sy,
b 1) 35290 Lol S gile i L dd

Soe Jaals Jlail sl p 318 oage podie 5 5e0n5 (SHIS
i el oas solazul (5400 posls slos IS 5l I8l a4

L ololSelr 5 2Ll ) 5ige J 58 e S 5l (Sle €
a2 oo s FCU cas piens jo

FCU s g i S0

5 Gilwand oBislej] o aisle] s piaaw & JS&
Lo s S

W ke V¥ 8,55 AYAY i (w90 S (wwidian

S o J pS” i s152 1 Loz Y
b ) QU jgige S JFS e sl Y USS
o8 )9l Sl LUl s 4 by e a3 o
il i U A G g SO el V/E e
@ S jgige (Slied S hoad Cuz )95 wesSE
ond JSas jly 4 el Joe Sy (Sosd Gl
sl s JFS e & by s> (n et
5 7S G dlanls Glere @ gl)s (nl 0Bl oe pite WIS B
Slopesls &5 oy J S (o255 )l 18 Ul eise
Dedige Jiie gal)s 4y oy o Ve ST 5y SO O g0n
o3 s s g35)y ST 5y o b ek, S
SHll bl eite a8 3 s 81 S92 T (7>
ks |y (Wl yg5ge jgilewl ada5 (uilS )3 5 515 vl V/E
sshate 4 5 g LS dcgame SO 5 e (0l 50 1035 (oo
el oo oolaul yse (wilS 3 gl s 5l 30 slag e B>
heeHly =gy lulpd cod QU H9ise J5uS sl
4 oo, 6l s 38l s RTW 4 XPC-target Sl
FemolS XPC JLsle jo ol ouls oolainl jglate oyl
P Sy S lpend (b JS Jeld e
ond hleS JB Juld Ban ol 5 wibioe 2l
S el Sidyops ey Lums o ond mlb S
FoaealS b cnl )3 098 12l (HBly — ooy ©)ygmm WS o
2 el e Il 5 5 seas Jale piacs sl Gl
I g wibge ole praems 28U a5 alS o5 (50
ol colio by (2Bls -y S0 A ST Gl sl

ooy ool o yl5 Lo soamcm |
Al
L
[E AP iy

2 2@l Heige Copun SIS paw )0 09250 sl VS
FCU & s

1. Matlab
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2. Clock Period

AN

Wi g3lw]oe -F

5 lie Joo S sl JiuS (b jslaieay
k7o B Dlidod abbge S Cou piians (G50
Oyee 2Ll sl gige o5l ow glp i slaans o
sobie poii cle 4y 5 g b3 nd L8, 4 az g b ol Halye
@ Jowe ool el g [V -] ssgs lgds coley b o byl by
LYv] ssbows Ju8 olb 6l p calio (og odummy Judo
ooy 3 IYO-YY] sl o aigas olsie 4y g3l oY Lda
olasle s LA js5se s5ladas (sl pimmms (lolids
s ol by, 5l g adlie ol 5o s, ool
3 A Cwl oad eolaiwl Cae ps  5US pcn 5 39250
A dales ails p ile Jow it >l e 78 4 aslol

i 3 25 1= F

@l By 4 s3lm e €950 Sl rter Sl o8 S
RN U] PN AROWRE P R RV I IS SNPUWRE TP L S S
(S y® A s Sz g 5 g s )g ol )3 U 0ged
JsS Bae Caond (pl o a5 pl a4y az gl b aied astie
8 s s (2955 5y Sl Sl ol 550 Cas
iss S Wl o0 &5 else 0Bl 0 s5i5e (90
oo 2l )5 (g 3l S BB g 009y 1SS ST Qg5
s (50 LVP] Wi o i85 L5 )3 (63955 g &
S g a5 wisd S g j0 oS el wilg o Jule g0
an Jlasl gloyd 5Ly Glime Jsl (599,9 iili oo yts 18
o g 5Ly oS e @Bly o 3y cnl a5 el )0
Olree 3 i (nl £ 6995 Bl oo il 4 Jlosl
ol el ks o 4y e Saloly g0 ool
25 o it b ol SuaBse sl o Selsly
93 Olie 50 sl @Bl )0 D9d o0 Sy (20 e AT
= Jlosl 5 S 58 i o 1od (0l GO
sl 3 5 9,35 (o ST ey jlio g 00 Al 5350
20 J5S E s 6l (69955 S0 plste @ 5T plg o
2,5 ks
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2. Levenberg-Marquardt
3. Best Fit
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1. Identification Test
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