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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

[ DOI: 10.29252/j0c.14.3.63 ]

o sb e | s o881 — 01l 533 1 5 J S Oledige ezl S s Olins (Ggs dams dows 1L s 0ge ok


http://dx.doi.org/10.29252/joc.14.3.63
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.3.4.6
http://joc-isice.ir/article-1-625-fa.html

[ Downloaded from joc-isice.ir on 2025-10-21 ]

[ DOR: 20.1001.1.20088345.1399.14.3.4.6 ]

[ DOI: 10.29252/j0c.14.3.63 ]

Sy e (5Lb 53 5 55551 K G o oy 5 sl s Il sy sl e et ST 5 ol e b 7¥
&;J)‘?‘Qw}éwm%ﬂL)xju&ﬂ'M'ﬁl

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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