SHloR A8l Koo B (S Yo JpuS 5 wnlan
SIB 9 Grec 5 b Siwubs JaS Jl oslaiwl b

(hdai J S 3 00liiwl b (3190 WSy Sigo Sy (ugd Juo J 55 g Calu
SHB g Gws b

\z-\’/-\“/\\":mle);@)l:
VE-Y/ =Y/ =Y igb el &6

LI \
L,.)l.)Lm u.uu;.\.u» ‘ 6)3.:» [CES RV

s iow b (pdlpwas daled Sinio ollsls (Sulfe w e 0SS (5 i8S (5 gzitils-)
sadati@Kntu. ac. ir .ol s (owsb ¢yl puai aalsa Siniio olSiily «Suilke uwdise 03Suls Hludils-Y

ol

U e a5 5 RS 5 Solae laps 5 JS106 (38,55 5 50 s & J A5 5 Zolaa Jsame (b (s,
el a5yl 3 s e g LByt 55 pe s by 6yl s s 0 6,15 el 5 YS! 51 5L
L gt ad)s Sl o (b i) 5o plejen joba S35 5 Colae Glaptann nj sl i slacdl> (IS 2>
23,5 oo azp g Oles )0 257 abro 5 @l st wrse ol nl il G Dl B S e IS0 Shes 5 s
Ay g Nad oo w85 L 13 (b e )0 laptacs ) 9528 plod (J7US g Calde gl 4z LS (b s 00
S5 (Hdal 008 S 0 Shes (siluannd g (b Wy, iS4 Allie 0l 2L walsS Sgugy s o Ses
pac alold 59,95 » (o (Siludined Cuz Gun 93 Sor)lw So 3 Shge Sulaa jolaie 4 a5 jlop oo (551 5 Gaes
O] &g Gros (5Tl (oras aS 00t J 08 Sl oaiiS J S (b o el oad olaml Bas 4 0 )95
el 3 S 0,5 Al b ol o 06 o ool ks o0iiS S 0 0y Jsd g 5 o0id ooyl
A azg by oS 18 olj)l oy (Ll jeam 50 0aliS S g0 50 0 ,Slee il oo (Ral8l 0aiiS J S
Wz b JrS s calas Jae 655 S g solenday slooaisS JuS cnl jleslitul a5 ol els (lis bagsluared

el a8l S PID 0SS L daglie 15 0,55 51 ol § Bt 4y Sige lag 3,55 1 pote alold

il S (e (6550l S ez LG S g Colun o Ko i gl (s loo

Guidance and control of a two-dimensional model of an air defense

missile using deep learning and fuzzy adaptive control
Mohammad Mahdi Sooril, Seyed Hossein Sadati2

1 PhD student, Mechanical Engineering Department, K. N. Toosi University of Technology, Tehran
2 Associate Professor, Mechanical Engineering Department, K. N. Toosi University of Technology, Tehran.

Abstract

Conventional method of designing missile guidance and control, due to not taking into account the
interference of the guidance and control subsystems and also due to the delay caused by the difference
in working frequency of the subsystems, normally leads to instability or unacceptable miss distance. It
is advisable to consider the states of the guidance and control subsystems simultaneously in the design
process to increase the accuracy and overall performance of the system in the final phase. This can
improve efficiency, and it saves time and effort. In the integrated design method of the guidance and
control system, limitations of the subsystems are considered in whole during the design, and as a
result, the performance of the system will be improved. This article describes the process of designing
and simulating the performance of a deep and fuzzy adaptive controller, proposed to guide the missile
in a two-dimensional problem of minimizing the collision time and the distance to the target. In the
design of the controller, the deep learning neural network controller is first designed offline and used
as a gain table in the adaptive controller. Next, this controller is improved by adding fuzzy control. The
performance of both controllers is evaluated in the presence of disturbance. Based on simulation
results, it is shown that the use of these proposed controllers and the application of the integrated
guidance and control model leads to improved miss distance as well as collision time compared to
similar results obtained using a PID controller.

Keywords: missile, integrated guidance and control, deep learning control, adaptive control
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