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Three-Dimensional Optimal Robust Guidance Law Design for
Missile Using Sliding-Mode Control and SDRE Control

Seyed Sajad Moosapour, Ghasem Alizadeh, and Sohrab Khanmohammadi

Abstract: In this paper, a new guidance law is designed for missile against maneuvering target
by integrating optimal control SDRE technique and sliding-mode control. Due to the fact that
autopilot dynamic has a very important role in success or unsuccess of engagement in terminal
phase, and it can make delay in guidance commands execution, this dynamic is taken into account
in state equations. The robustness of the designed guidance law against disturbances is proved by
the second method of Lyapunov. The proposed guidance law does not need accurate target
maneuver profile and just need the maximum value of the target maneuver. Coefficients in proposed
guidance law are obtained using genetic algorithm. For investigating effectiveness of proposed
guidance law, by considering different scenarios, three-dimensional missile-target engagement is
simulated. Then results are compared with conventional augmented proportional navigation
guidance (APNG) law. Simulation results show that the proposed guidance law has high robustness
against target maneuver disturbances and also one can compromise between convergence speed,
intercept time and control effort.

[ DOR: 20.1001.1.20088345.1391.6.2.5.9]

o sb ol a | i oLl ~ 01l 335 1) 5 ST Oledige ezl o =S Aloee 23 o0 Al des 1S 13 0gs o 5


https://dor.isc.ac/dor/20.1001.1.20088345.1391.6.2.5.9
https://joc-isice.ir/article-1-60-fa.html

[ Downloaded from joc-isice.ir on 2025-07-16 ]

[ DOR: 20.1001.1.20088345.1391.6.2.5.9]

SDRE J 8" 5 553 o J 28 Sl eslizal b oSl g (51 (5ol 4 sl i Sulitn 056 1 b o

AS“WOB“?‘JG“‘”U:L“M\B‘)}:IJ‘}"\’F‘“‘:‘”

Keywords: Missile, guidance, optimal control, robust control, sliding-mode, genetic algorithm.

GLeSisn sl [V7]55 ol pslie e gla elyl ekl 5o
IS 5 A e J ST Sl ealial b Ol Hls s JAST 4 e
(el D g 4 D 5 S o o Al 035 4aS 5l (ke
2 Gioped el s (b e B e Sylas 056
J5 5 egwutp‘(,\j S o lls Coldal b el Colual gl [YV]
el o #5150 b L LAT Colds 056 ¢S 54 e
sy Ll ol 52U b el )l Ok ST Sl oJl a a
3 03 pslie 315 15 s ol Sl 5 e S 8,10
23 55 kae s il g s dalgi (b s o Al 5 Al
S Ol LT el ol T iy 8 st 258 85
damal 2l 55 O3g ol 2 esdle S 55 b glens
w5 W e i) S 6551 e Jil a5 (5 S5 (sla s
S s A b JuS Gleds, oS 5L Ol e Bl wils )
5 AL Bl gy > Slas o2 55 (b s 056 e
el Gt Sl s AL pslie O Ok Slalazl plp s

[N A8 ol 1y Cods Sl e

w3 Skl Gl Jil 4 el (i ol s
A Lo JES by oS 5L e g 3 8 53 JUS
b s (sLdb 53 6K e (sl e 08 S gy J 1S
dolae wr 287 gy bl ol (ol Culs 056 550
oo o) 53 kT e Cowds [YF VY] (SDRE) ' s 4 sty S,
4wy )2 4 e Sl DWoles (b b aig J RS
ot oS T ) dles e 5 X g3 a3 (SDO) -
Cola B0 > b o S, il dsles (LQR) Tagy
sk 5l ) S sk Al il 1S 0ld (b
Silan Ll T e oy 65 25 S Sl oslial L g > Shoe
b Oda ks Calsee gl sl 5 35b 0 8,5 a3 s ks
=5 6l Lula OB L S 5 55 e plnil godate slagssl
b 0 amslia APNG L 7 s 58l
by die Cad il 0 Dy gl & ol Gl bl
Gl sl 4o slacSalys (35 5 5o b S 5 &g 6,5 50
0 3l las Oolial s T o Sy JUS a5 Skl 5l
=65 SDRE 25, aalsl o3 55800 Oy (J 287 s & & 50
2 OSMG U ° 553 do atg Culda 056 b s dal s ol

! State-dependent Riccati equation

2 State-dependent coefficient

% Linear quadratic regulator

4 Augmented proportional navigation guidance
5 Optimal sliding mode guidance
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