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Dynamic Modeling and Nonlinear Control of Unmanned Aerial Vehiclewith Sliding Mode
Controller using Genetic Algorithm

Samaneh Amini*’, Ali Akbar Akbari?

1- Department of Mechanical Engineering, Ferdows University of Mashhad, Mashhad, Iran.
2- Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
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Abstract
In recent years Unmanned Aeriad Vehicles have got a lot of attention by researchers both in

commercial and martial fields. Because of their various usages, UAV control is an important issue.
Reaching to stable mode for different tasks in extremely short time is a significant issue. The goal of
this paper is dynamic modeling of UAV and control of altitude and Yaw angle of UAV. The 6 degree
of freedom nonlinear dynamic model of UAV is developed in SIMULINK part of MATLAB
software. This model is included of 6 degree of freedom dynamic equations, force modeling and
aerodynamic torgues, propulsion modeling, actuators modeling and gravity modeling. This paper
benefits from applying the entire model of UAV dynamic and is capable to design a MIMO control
strategy for it. In this paper Sliding Mode control using Genetic Algorithm are used for control of
UAV outer loops. Furthermore genetic algorithm as an optimization method is applied for Siding
Mode controller coefficient’s tuning. At the end, Sliding Mode-Genetic controller is compared with
fuzzy and backstepping control that is applied to a same UAV. Simulation Results show fast and
desirable performance of proposed controller.

Altitude, Genetic algorithm, Fixed wing Unmanned Aeria Vehicle, Sliding Mode control, Yaw
Angle
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