Yv B JITY amio V¥ Loy o) o )lads OV il bl SlSe ke 4y,

B9 jy —ele
b e (g ilwadotr ois ysNl 1 (o (i, (2l 5 ol
252y (Seoldg ml Joo opd ) i o

S roadsgs 'O st s dpras

P gelS g 3 etz

Sl sl Sl o olSiils
[QARSVEYNAR S JERVF TR FIER L B V VA R VA PARAIE R Pt o))

[RVICY

ool o il S, Saslissg al Jae (58,505 ,0 b UnSigs (silotings pi s 2 (shee ity el iz, K llis ool 5o
Ml;m Lg‘).x OML;‘B):_A W‘M p...a)ﬁi” ol 00l oolawl L?‘)Jo ‘5‘].’ RV 9 ).._ib) LS"‘“" xS.;..:Lnu_...u LS’“’)"‘“‘ SYolro al;u..:‘ 5
Sl ol B yme 4z a1l S oo ookl eSS ileainte sl p (S (Seeled ileaige i psNl ) S, Calbe ol
Al Slys wulan o3 Sl b o cal colas b yd Sl s 5 colas Hloyd wys s 15 > #5 sllas 5l JSCiie (g 5lodig
gl s 5 ele g Blaal (sl onds Byme w58 8 Shos el oas 485 Jlaiys ol 4o o @b S &)j900 Dbl
)L))..; O 4..«.]5‘ d.:j‘) )LA.M 9 Camnd wl; J"ib) C£ pw as k5‘JL> Lg‘]’ W""’)ji” Q)il.o.c (o R PR R Lg)l,.,w d;).}a

] 00 ‘suu));;dm‘_sl.blaabm ‘5‘).5 Sl &5)).0 [SER) Ja}s CL

bt ot JAS Ol ess Saliys dacSigs (giludinge pisSl ulan (0,65 1 WS lals

A Model of Predictive Terminal Guidance Based on Whale Optimization
Algorithm Considering the Aerodynamic Model of the Pursuer
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Abstract

In this paper, a new predictive guidance algorithm based on the whale optimization is proposed. Here, nonlinear
kinematics of the engagement between a pursuer and a target is used. The proposed heuristic guidance algorithm
uses the whale optimization dynamic algorithm for calculating the guidance command. The proposed objective
function minimizes simultaneously the line-of-sight rate error, the guidance command, and its fluctuations. The
dynamic model of the pursuer autopilot is considered as a first-order lag. The performance of the proposed
guidance algorithm for maneuvering and non-maneuvering targets is evaluated using numerical simulations. In
addition, it is evaluated for the cases when the pursuer has a high initial heading error.

Keywords: Heuristic guidance algorithm, Whale optimization algorithm, Autopilot dynamic, Nonlinear model
predictive control
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° Model Predictive Static Programming
' Particle-based
' Particle Swarm Optimization

® Command to Line of Sight Guidance

* Beam Rider Guidance

® Proportional Navigation Guidance

® Augmented Proportional Navigation Guidance
’ Lambert Guidance

® Back stepping
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