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* Cultural and Niche
? Linear Quadratic Regulator



S e Sl U G ool sl 9 b 909 ) s St halS sl 5
el ool s adle w45 w0l OLSI izmen Ll ouls colaiul (g 000
soliiul 5,055 Ly g olid zals sl Hoy 0aisS JyuS o 5 VY] 20 j0 ool e e
bl @i 55l 5 Cewl 0ol 18 I I 10 S e (59 5 Cadgase Bedod (nl o el onld
ol 3 el plBs U8 g95 5 [VF] a0 0 oo soliiul oaisS ;S ol o0 (penddl
o0 03laiwl J 7S wiemn ;S ol 128 030l s e o a8 a8 ils SO 5l allia
51 oslatwl L g sl 0o soliizw! pitanw ;S sl PID saisS S 51 VO] a0 o
S yomn 3l et Cal 00 atetie ouiiS RS dingy culypd LS a9l (g5l e w55
oaisS S [Y8] oz o 5o ol oats ool JS 55 3590 5955 el (sl (Sl
e (sl Sy il dte @Rl 5l g a2 9055 By 5 DLt alS sl s
Ssyoed £ 5l s adlie il ou oolitil 5 ore el ou oolitinl > g5 Cygac mlys
S 6ol e a8 g ol oas (o)l iedas (656 goaisS S [YV] a o o 0l o

el so wekas LT & go 4| elad sluly wls 5l eolitul b oacsS
it 0y Shoe 35 (511 (25 (eSS by 3l o0l b (o253 g0 ks JyuS [YAL 5o
5 pslaels 1S L lej b st Cualad pae Oj90 43 S e Sl l o el ol @il Bl
ol 002 gy JUsb 3l witnn sl Sloy b S ie, [YA] o ol oot a8 )8 L
Cald poe g plisdl o5 2g Ly (i i gl ol oo LSl b g, Gl 50
wol,8 (6395 SLa S 8 5l (s 0,58 50 1) g5 383 Sl 6259, Wlgine oS 00l (e
00 gty Sy nn S e 0925 b Jleb el s (sl uilagal S [¥] o s
Ll 5l slos i il s 0l e g 00 Joe 51 0l5T 5 ool ons a3l,] uslael g5 L e

pae i 3 pglie J S 4 oliws sl pglie Guilael S8 (39, (Y] 0 09, IS (slosl>

! Particle Swarm Optimization
? Radial Basis Function Network
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Abstract

Designing a new robust fuzzy controller to obtain driver comfort for active suspension
system is the purpose of this thesis. The nonlinear dynamics of an actuator are
considered during the control design of a quarter-car active suspension system. Hence,
the state-space model of system is presented regarding the nonlinear actuator. A robust
controller based on sliding mode method is designed in the presence of uncertainties.
Then, a new robust fuzzy controller is developed by utilizing an adaptive fuzzy
approximator in which the control goals are provided for the system.

Fast response, the nonlinear dynamics of actuator, an acceptable control signal,
disturbance rejection and compensating the parametric uncertainties are the features of
the proposed control law. The stability of the closed-loop systems is proven by
Lyapunov functions. The numerical simulation is illustrated for passive suspenstion
system and the active suspension systems. The superiority of the proposed robust fuzzy
controller is confirmed through the results. The MATLAB- SIMULINK software is

employed for simulation.

Keyword: Active suspension system; Hydraulic actuator; Sliding mode control; Robust

fuzzy control; Lyapunov theorem.
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