a4 AF JIVY amio  VFAY s Vojlod o ) o il (508 5 liles )| o Soaliys) Lablgn SilSe anlilad

Sl Sl 3D (g8 El el S Al
a3 S Ui il o Slasawl b

" oyt s 5| U5 pligg g
JyS eaSails
8l e s oKl
AV 1o 18y b AN el o g yb)

o.).ﬁ.:%

sb_..u).&] S J)_uS 6)9_5.\ )l oalaz_ul J_»Jb @ NG PR ‘_?l).lo uLdAL..u" ‘_ng)..i‘b) Coww JUS LS‘)" U‘lf g.».lLA.b uylﬁ 55.1 aJlie u-ll 3
A 65l Oyamoml j0 0l e aid)F a0 el g 4 50 Bae OLLS 5 ool colaiul (6,5 0 dwais WS s 8 SYoles
Lo i3z 855 Gilae b ol ek g se oalil T (Vb (S 51 5 0050 Slon a2 50 Bm jaile 880 (a3 b (5503l
Sogme loj D )3 (B33 piie (pl a5 39b e (b 555k S BB 5 oot esliial 553 skie iy el 6l B g 1K) G o
w.‘.la.uwl [ XW) 00 w)it Al g é\bsj.\bwl.\.b uyb ws.ubu*‘)uaui ul)L«}.\ g.9.\>5)|9.o.b J)...S JLi.w ‘.\.‘J}\ Lgl)J M).:)MAJ
U;L‘; L_;L&bé)-wd.u_w C.t‘_o.t .55_...;‘;0 )dib) [ ] olals 9 )lj)_: u‘_é) sJ).uS Sy u,...aslS g&l) ‘o.\...SJ)J 6L®).~ol)b T

oS )K.u l) )10)95L0 Sloal col )O@ g9 009 L.;)“"‘““" L_‘?’l)b/ tﬁ‘)“b X ‘5‘>|)Jo

Design of a New Proportional Guidance Algorithm Using Sliding Mode Control
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ABSTRACT

In this paper, a new guidance law for yaw channel of homing interceptors is designed. Because of using the sliding
mode theory, the nonlinear equations of motion are used and the target acceleration is considered as an uncertainty.
Therefore, the precise measuring or estimating of target acceleration is not required and only the upper bound of target
maneuvers is used. A sliding surface is defined using the angle rate of the interceptor-target line of sight. For producing
a smooth control signal and removing the chattering of the guidance commands, the discontinuous term of guidance law
has been approximated with a continuous function. Adjusting the parameter of sliding term leads to decreasing the
missile control effort, the time of flight and velocity loses. Simulation results in the presence of a real control system
dynamics of a homing interceptor show the effectiveness and robustness of the designed guidance law against
maneuvering target in comparison with the proportional navigation algorithm.
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