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" Missile

2 Guidance

3 Flight control
4 Tracking
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" Boots phase

2 Flight path angle
3 Homing

4 Thrust vector



ol Slawbre SaS a5yl (slad S ) Cod Bad g Slige ) ood slocS > S 5 L
5l odas Oygods S >g,5 sla K 0,50 Cuss 1) Bus 5 Sibge (o ¥ comd dwdid g5 o
plaS o 1) Bas g Sige 510505 0 ojll 1) £000 o aygl; i IR UL RF v Somis 645
el @z e g s bt G agly g s b alalies (o Joly b 0 S o alall S & )90
Lz aygly 5l oolatnl b abl 10eJl8 pls G wiled po aS ccdl> 5 e ol oo wyo bas 4yl |
o 5 (5055 a0 (5 S0l (Slaana 55 gn a0 i gl S 5 ey
3 e Tkl jslaie 4y Colan leyd g @i 518 oolatul 0550 Colbe (g8 Soly ;5 (5995 (ylsreay
@ S Sige Sy (5092 hier (22 L g o0 Jlo)l Slon S35 e 4 Boo 5o & 90
o bl Hao 1) 08 Jas aggly Ol s & 5 B 09l g0 aule slaogsa )l ol ,d s
Sl Gloj b dtgy LS 4 900 a5 (Sulae loyd (6525, 4 )bls 1) Sige lgy S
CS o 8l o b oS ooyt gl (Sl @ S Sige (od S5 (] rge 4 4T WS e

B o S5 Sige ajgele plos! b ails pl oyl sliad 4y S Bud s

DL (1) IS8 53 o5 jslailon o conl ¥ phey S il S le & Sy S s

ol 1y dal> cpl oauns LS5 yole (V-V) S0 0,5 o )18 colas aal> J30s el oabosls

.A.QQ‘SA

" Relative motion

2 Relative geometry
3 Seeker

4 Line of sight angle
5 State estimator

6 Kalman filter

" Feedback
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" Inertial measurement unit (IMU)
2 Accelerometers

3 Gyroscopes

4 Autopilot

5 Actuator
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" Disturbance
2 Robust
3 parameter varying system
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Abstract

Missile flight control system, due to extensive operating area and also
the variable aerodynamic forces and moments during the flight, is
considered in the group of complex systems to design controller. This
fact according to the coupling of longitudinal and lateral motion
equations and parameter varying nature of missile model which impose
the designer to design a adaptive controller, becomes more visible.

In this thesis, by decoupling of longituninal and lateral equations taking
into consideration common asumptions, a method for design autopilot
for a surface to air missile with 2DOF equations in pitch channel is
proposed.The design algorithm implemented by fuzzy gain scheduling
technique that placed in the group of offline adaptive control.This
approach is based on the design of linear controllers in the center of
scheduling regions where the center of regions calculated by training a
fuzzy system based on info scheduling variables.Fuzzy training
implemented by particle swarm optimization (PSO) algorithm in whitch
the center of membersip functions optimized to minimize the error of
linearization throughout the operating ragion.Also for design linear
controllers the fractional proportional integral (FOPI) controller is
proposed which the parameters set by PSO algorithm. Efficiency of
propose algorithm is shown by simulation results.

Keywords: Flight control system , Fuzzy gain scheduled controller,

particle swarm optimization , fractional order PID , Zero order Takagi-
Sogeno fuzzy system.
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