J S oo

|

S ISSN (print) 2008-8345

c ISSN (online) 2538-3752

E _ ; . : G
FY-VF amio ATA4 oL F o lel N F i

[ Downloaded from joc.kntu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.20088345.1399.14.3.4.6 ]

o0 Slaal 23y Slp Joo (s J 5 9 Salod i (>0
S dw (slad 5o )935)|)’§§ <O @93 cu\.'\g‘}jxé\g.)?l&
TS I TOlias (gge dazes e ¢y gy liSCul o2l sl

A.eskandarpour@modares.ac.ir ¢ . sis <o 5 ol i)l (it )8 framellf 56
SMMA@MULAC.IT 065 231 &S amins o8l € 5alS 5 5 (AN pams sl
karimi_j@mut.ac.ir «oi e sl eSle ato olails (Ll ya 15 mozoms b3l

WAV AV S WAV/V /Y 1 WAV/ VAP sl s

SIS o 5 GEL Glalgr o sgms Ll s 55 5l 8 Lo O e o) Ol ol pls dlie ol s o

JES 5 ol (e & 5kte ol 6l ool 48 8 515 4 5 35 50 OT US| Ol i Crtomet 5 Sdgm i3 3l g 5 oa oukiy b
ol o3 il 55l ot 48 8 K genl 5wl SLaLaEl g1y Lasws 55 s b3y (6l (Sl e debi Js i
Llod b (o) Oa (2135 53 oIl el rmen 5 s DLl 5 (6l e Gt e S U RS (et
S5 S i ok (i3 coiy P51 il OISl Sl oslizal b (5 ko ol ok a8 8 IS 575,18 (Sealiys (Sl s soms
Q;}.\Afdkilji):\)g;‘jfui)ﬁa.\ifdjsfw.:)bo.k.qﬁﬁﬁjjnJﬁ:j\c)ﬁ)gs?wflj&h;*g—):ﬁo&‘ﬁwlib
s 3 ks 31 0l (51 sl o 4208 0313 0T (53153 Conslibe 28I 5 55755188 (6531 prlan 8IS 53 graw ki 3 S~
o0l (5ol DU 5 (6 land ol 0ol oS s s 4l (51 (LY 50 G G oSS W (ool
S| g 53 5 lgenl o &K (555 p pdiygle O e fa) Sda o) 55 @olgihy oS ST ag 5 VU LUy

el ;15""’“
4:...‘.;4.5.1:-6)‘.&4.[1 gu:\.i:..c‘ é: 5)};'})‘&& ‘L;S‘Jn&\lml.ud.h LJ’:"LJ:"TL JJIS“SJ,’J.& QS":'“) JM;;!LL’) :6-\.51{ lods”

.r'f.».:..n

Designing a predictive guidance and control system for maneuverable
ground moving target tracking in 3D space using a Hexarotor

Abolfazl Eskandarpour, Seyed Mohammad Mehdi Dehghan, Jalal Karimi

Abstract: In this paper, the continuity of tracking a ground moving target using a Hexarotor is
considered in the presence of sudden changes in direction, deceptive movements, temporary departure
from the field of view (FOV) and changes in the height of the target. In this regard, a hierarchical
guidance and control system for target tracking problem in an unknown environment and disturbances
is proposed. In the inner loop, a constrained model predictive controller is designed to eliminate the
environmental disturbances and also to ensure the stability against the rapid movement of the target
considering the constraints on the dynamic of the Hexarotor. In the outer loop of the controller, the
ability of the Hexarotor in changing its height helps the Hexarotor to preserve the ground moving
target despite the sudden changes in the target direction and its temporal exitance from the field of
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view. Also, the controller provides an optimized control effort in a situation where the target attempts
to reduce the energy level and endurance of the Hexarotor. In order to ensure the performance of the
proposed system, the stability of the closed-loop system is guaranteed by defining a final state penalty
function. The simulation results show the effectiveness of the proposed controller in ground moving
target tracking in the presence of the environmental disturbances, the variation of the target altitude,

and the deceptive movement of the target.

Keywords: Ground Moving Target tracking, hierarchical MPC, Hexarotor, disturbance rejection,

closed-loop stability analysis.
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