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Induction motor control using ANFIS controller and ITWO
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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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)
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1. Matlab
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2. Clock Period

AN

EL BT TGN L

5 b Jae S a5l sl J s Sk slaieds
S yg0 @L.QJ‘ LgLﬁ)ng.o ‘_g)l.mJ..\.o 6‘;’ aLodS gloass I
solie pois Sle @ 55 g b pd 8, 4 az g b ol jalye
@ Jde onl el g [ -] oogy e coley (b 4o oyl b
IVY] sl ges S olb sl oo 390 ouzen Jds
oy 3 [YO-YYT sl 1o agus loie 4y ol &YLds
Ol o=l 5 QL jsse s3lw o sl s (ol
i olaled g, 5l s adlie ol 4o a8 ealiul
izl b 5 Ll gige (Soalns Joo (9 )5lcmmny sl
50 aS Cewl oad eolaiwl ey S pn 50 39290
A asles asls  gleJow iz oo 700 4y aclol

S e

@loled o9y 4 s3lw e £955 Sln pter Sl 5 S0
S5 anly i a5 50 Al e et 8 e
S yS A e Sl 2,5 9 s, Il ;o B oged
JrS Bas Cond ol 0 &5 (pl 4 az g b ed atie
S8 e (79,5 9500 5 WM el g0 iy
93 Sy o a8l o &5 alge aBb oo j5ige ()90
5 ity )5 g 5l et BB 5 039 135S QAN 550
ot o2l 3 [VE] Wi o a3 57 Las 50 (6095 sz
S bagi 45 Nigh Co 0 ek el ail oo Jale 9o
o Jlosl pley 55 pliae Jol 699)9 wnilige ymis LB
o3 5 5y 0aisS” (e @Bly po 5y cnl 45T Sl 0]
Ol 75 i (nl 93 (53959 Sl o0 glinl & Jlesl
bl el s b 4 Jaie SGlob s ol
25 2 e et ol CosBge et e SGlSL ()
5 5L Ol 00 jeess &ly )0 35800 Sy (O S AT
= Flosl 5 psliS )0 ;s o S Gl (09 A
sl 5l 5 RS oo Sl o e s ke 1 5 00l Ul sise
2 S e s ln 63509 o Ol @ T Ol oo
235k

1. System Identification
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2. Levenberg-Marquardt
3. Best Fit
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1. Identification Test
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