o BY JIFO amio Jl AYAY 5ol oF o)lads Fuls Lad lgn 5 SilSa 4y 55

Jled Gudss i Sle ($HB —Suos 033 JHdiS (Alb
FEL yb)90T L 9)393

Y'Ol;'?: qu.A.c ‘5)9‘\5 GL: 9 YJ&G}}(:} d)uc ‘5‘-\-@-0 6“5”0“ > M
Laslgn § SilSe it 0aSiils «libios § pole alg o oDl o1 oKl

OFAVIV Yo by g, APASINY e bl o g ,b)
[RVLCY
s pe - A d d LR 1 f .| a - . p .o .
M.: J).MS 6‘)’ 6‘4};:.(; )J),.J& Ua.>)9.>u~.: uu)yo‘ o‘)o.&b L Lg)lﬁ (s AS.M.: g_ia )‘ oolarwl l..l (G U"‘ g
5 Ay 4y ool> 5l lile )l Jl jralS 5055 S Galsd piaews Bow Lol 00l 2l 50950 Jow cge Jd sules
(e LAl adly Jlis a 1) laeal glaosl> jo ol> b eled jo cdl Blas wbglSiepl coil oo shw Sy ol
cm,lra}Y)lSdnglﬂ.wlomeOQJS}A;5ng¢>)¢5‘S;z;ﬁw)aj)opkj);;f)o&:lﬂwuu;
G mae J5S Gajsel Caz o] 5l g (b Gelad pies gl PDJ S SGpsa e slagds, 5l eolial b s
LT R . . ‘ . e

PD s eel 5l G 5wz GRigel b Spgo 4 PD IS (258 sllas Slesliial L ) s ol Logd eslanal
o S LL i D50 50 05T (oo o ) e S5 2l a3l sas oaiS J7S 5 gyl e
ol e sl g 5l o se Gieel 550 5L waz slhas 5l eolaiwl b aSiii g ol e o)l loazee PD S o ] S oo
oty 4 5l pas g wites (ot pd (Sen &5 8 S5 g 1 Slee il piden sl (2L, Joe 4 5L pas iy,
aS a2 o0 i s ol il ool auglis FNN J 8" L PD oaiss” 085 0 ,Sles ol |5 sloasl jo Lol oo pins
Sules 00,91 o |y oo atules Glasl auilyy ouls >lyb ouisS J S

FEL ( teac 4l Jlad 3dss (g5 ac 36305 (sldo Sy
Designing a Neuro-Fuzzy Controller for a Vehicle Suspension
System, Using Feedback Error Learning

S.H. Sadati, M. Aliyari Shooredeli, and A. Davari Edalat Panah

Islamic Azad Univ., Science and Research Branch, Mech. and Aerospace Eng. Dep’t.

ABSTRACT

In the present research, a non-linear controller is designed for the control of an active suspension system for
a half-model vehicle, using a Fuzzy Neural Network (FNN) along with Feedback error learning. The
purpose in a vehicle suspension system is reduction of transmittance of vibrational effects from the road to
the vehicle chassis, hence providing ride comfort. This requires a minimum reduction in road contact along
rough roads. In addition, the role of the suspension system in vehicle control along a curved route and in
accelerating ‘and braking is quite evident. To accomplish this, one can first design a PD controller for the
suspension system, using a classic control method and use it to train a fuzzy controller. This controller can
be trained using'the PD controller output error on an online manner. Once trained, the PD controller is
removed from ‘the control loop and the neuro-fuzzy controller takes on. In case of a change in the
parameters of the system under control, the PD controller enters the control loop again and the neural
network gets trained again for the new condition. Important characteristics of the proposed controller is that
no mathematical model is needed for the system components, such as the non-linear actuator, spring, or
shock absorber, and that no system Jacobian is needed. The performance of the proposed FNN controller is
compared with that of the PD controller through simulations. The results show that the proposed controller
is indeed capable of meeting the stated control requirements.
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