A sl oyless VAP 50l oF o)l FY alo o5 5 oKiSls 5, (owaige aloes

Sl 51 (glatuwsd (gl (6318~ (i oS ] 55 (>,
pianls dilows b 6y U WS g (69950 Sl pud

)lﬁol.':*.;l cvéé}% 6)"5)9—"’)1’ e &)liol;l....J ‘YGM GLC..\WM s..\..i'a)l wl.:...’l’.:)lf s\cuuj..ab DR (e

mohsen.hasanpour@eng.uk.ac.ir - ol 51— L S = Lo )5 ol ol oKiils - 5, owdige Lidu -)
a_mohammadi@uk.ac.ir - -l sl - le S = le,S sal augd ol8isls - 5y cwdigee Liow -V
barkhordari@uk.ac.ir - lpl - le,S - e S el ol oliils — (5 gwiige Lisw Y

&35y (a3 o Gl Sl s Gl 36 Bhie s 655 b el ply 00iiS J 1S G Allie (o todnSe
o b e B plaiets et jslots (318 Blate e 51 al ot (b pasuiali Whoy 5 oloj b jeite 3B L ST
as b culie Sewdgul S=BgL by ol Sl 5 pllay eSS 31 ooliinl b o536 diadas oS J S .ol ol soliza] Laseinls
(semi-globally uniformly SGUUB psgis as dicsails i glo JuKow solod (gl S (golpaing J oS (g, Jawgd .ol ool
gl wdilamny usSan Colo 4y (g5 ep a5 ol pl Wil jo (eolpainn by, odes Cu e el 00l ey (Ultimately bounded

el oad ools (Las (giluand Jlie 0SS @ (s3leiiiy B9y 99 delylS 0Ll 50 el cad dilewy Sl 0 G

UAML\ ul.a) L\ ).4_&:.40 )A}L ‘\.L..T‘J.,.C 60)9M ‘5)5 ‘J.JLQ.M..: grsLiw; 6>l)Ja U’Jj) ‘Lg)b_g_q““"“‘a) OA,_SJJ.MS :‘sw‘sl.be)b

Adaptive Fuzzy Controller Design for a Class of Nonstrict-Feedback
Nonlinear Time-Delay Systems with Unknown Hysteresis

M. Hasan-Pour-Naseriyeh?, MSc; S. M. A. Mohammadi?, Assistant Professor; M. Barkhordari Yazdi®, Assistant Professor

1- Electrical Engineering Department, Shahid Bahonar University of Kerman, Kerman, Iran, Email: mohsen.hasanpour@eng.uk.ac.ir
2- Electrical Engineering Department, Shahid Bahonar University of Kerman, Kerman, Iran, Email: a_mohammadi@uk.ac.ir
3- Electrical Engineering Department, Shahid Bahonar University of Kerman, Kerman, Iran, Email: barkhordari@uk.ac.ir

Abstract: In this paper, an adaptive back-stepping controller is designed for a class of nonstrict-feedback nonlinear time-varying
delay systems with unknown hysteresis using fuzzy logic systems. Fuzzy logic systems are directly employed to approximate the
unknown nonlinear functions. The adaptive-fuzzy controller is constructed by using the back-stepping technique and appropriate
Lyapunov—Krasovskii functionals. The proposed controller guarantees that all the closed-loop signals are semiglobally uniformly
ultimately bounded. The main advantage of this paper is that the proposed control design scheme does not need to construct the
hysteresis inverse. Finally, the effectiveness of the proposed approach is shown by two simulation examples.

Keywords: Adaptive fuzzy control, backstepping design technique, hysteresis, nonstrict-feedback form, unknown time-varying
delay.
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