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Fig. 1. Half.vehicle model with active suspension system
under the uneven road surface

fSC :cSAXS (Y)

Ay Bl s G285y kg 358 Ly, o

298 SO N Geizmad Cal (g et Ay g b o Jsb i

po e on (B pb bl o po (lpie 4 Sl o 8

L el s 5 0091 yrite o yod i 5 LS cl> o€, olpee
c, ,AX, >0

Cy = ; D)
c; »AX, <0

Lol Hlid g iS00 olpe cops oSS 4 Qg € aS

a5 Wgbse Jdo joSumy med 5 Sl ;B L 5005 lapl

P s Olsin kol po a8 (V) Ay s 8 g9y

1Oy Bl jed (59505 g 00 Cgure 9,045 Slo b

ftc :CtAXt )

&b &g oolr w5l (6395 S 2 bz 99,5 0 Ol

Dgdise Joo ) g 45 0ud (5,8 glite (pwgien

Xy =Asin2rft) )
X,y =4 sm2zxft +a) *)

saimd i @ g o508 sepm S8 Fiasls A T s oS

sol> o (5 lgenl )b 5l ond Jlesl lmuls cro by b

yog)y

ooliiul b piiacms Slogsl Salss (ylojor job 4y alay a5 >
(SLigs sl fogas aiile Slussl clo,lis) s,y oyl ;]
5 oSy ahaie b A S > olb e Oly Cinb S
phiie slrosgaze g 43,5 )18 aslllae 9,50 Soibl) slos aien
o 51 G .38 ,8 o atdes piamms oSeoliys 8, Sligsl 5
GrS e (Pl e 4 Hla; Slogal | Seelus
oyt 9 Byed alie oo Hezmen (JyS eyl l s
bl (S cuyd JLS 50 9)095 Gelsd e Sloyd (5w
~ 8 JAS ) AL G 025 (50 58 (2Ll 9 JeloS 090
oy Bd> slp (J5S e (ALl 4 @ Sl (G554
o U"‘ O s 00 4.*.>|~>).: 5)055 EOges s_iml,_:o 5o "’9“’1
ghe 65 b e Jlaey 354 d9e pi sl L oS
ol il pitars lagealy @ 3belb (ol 53
93 350 51l )0 (5 s 322l b (izren el 0as
e 335 (GBU &S Sy ellacl ey @ Jlis s

R PR W JJ?J...‘;.\.MJL'LSA wﬂ@'g&dl).’a|)épwu5):>

93995 (Srolias (g3lw oo Y
@33l az 0 ez b 5y093 chal (Saslis Jae ,Sile ) IS0
Sob S L oadgun b p e S s 4 gy005 Aoy oS Col
@bl S il ool az o 90 (Il 5 0us (5looe cdo
Sl o sl adlge @ &y (o200 poe S iS5z g Xy @3B
29508y Js> GRSz 5 A ok jeme Js> G sz ol
Dgd oo a8 o o] SxgS Sl s 4 aay 005,38 daxio
ol oo g 00l Late Sl (nl e 5 gl odiigun 28 0y 50
999> Sz Jae Sla joSay oo 5 (bt slayd b
OIS (G y8 g oud gy sbap s o Bl e e
Soxe (rizmed O9don Ja s ped g 8 slaplell L
sUp b ply ooy & Jbd Gl pc e g sl sla Slee
bl Slo s 9 o 28 (59 2 @S> (2L, abal; b o U,

Y] 00,5 o0 ol 25 ©y90 4 Bdal s

fs = ks Sgn(As)|As|n QD)



YOOF I YOYA doxio VF -+ Jlo oF oy 0yled DY 093 cSuilSin  pubines &y yui

s 6B ol )b goue polio ) Jguo
Table 1. Values of system parameters
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Fig. 2. Bifurcation diagram of maximum amplitude of state variables relative to the frequency of road excitation
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Fig. 4. Bifurcation diagram of state variables displacement relative to the equal damping coefficient in active suspension
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Fig. 5. Bifurcation diagram of state variables displacement relative to the equal stiffness of active suspension
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Fig. 12. Block diagram of the fuzzy fast terminal SMC control for the half.vehicle model with active suspension
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Table 2. Rules of fuzzy inference for the control gain K

Del/e NB NS Z0 PS PB
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NS NB NB NS Z0 PS
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PB Z0 PS PB PB PB
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Table 3. Rules of fuzzy inference for the gains p and ¢

De/e NB NS Z0 PS PB
NB Z0 Z0 PS PS PB
NS Z0 Z0 PS PB PB
Z0 Z0 PS PB PB PB
PS PS PB PB PB PB
PB PB PB PB PB PB
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Fig. 15. Control parameters of fuzzy fast terminal SMC system (a) controller gain K, (b) controller parameters p and ¢
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Fig. 16. Comparison of the results of the fuzzy fast terminal SMC with SMC for vertical displacement of the chassis
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Fig. 17. Comparison of the results of the fuzzy fast terminal SMC with SMC for angular displacement of the chassis
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Fig. 18. Comparison of the results of the fuzzy fast terminal SMC with SMC for vertical displacement of the front tire

20t —— —Without contraller ||
X ——FFTSMC
, ) . ——-SMC
100 Wiy |‘L| i] N H
= IR AR AL IR } Lt
£ UL “fl"'fir'ﬂ |E||I:'| W i 'wﬂ:”{‘u i,mﬂ il l%ﬂq ﬁﬁ:ll
;L OTI JIr:IIIll ‘I{ iy |||I AT |||| N
iy ey M uII"H l.”| :" Pyl l!'“ru"" |,,H'
ol T (I A
- l ‘[ I. Ii ) \ll Y
( !
20 05 1 15 2 25 3
Time(s)

32995 e & 52 o6 alomlor 6l (o5 390 J S s 2t s Jlipo i (530 6300 J i qea i s o N4 U
Fig. 19. Comparison of the results of the fuzzy fast terminal SMC with SMC for vertical displacement of the rear tire
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