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Abstract. The paper deals with the design of a fuzzy controller for controlling 
the position of a hexacopter represented by a simulation model in Gazebo robot 
simulation environment, which in terms of control presents a highly nonlinear 
system with 6 degrees of freedom. The fuzzy controller design was based 
on the pilot´s experience and on analysis of experimental data collected during 
a controlled hexacopter flight, without the knowledge of its structure and 
parameters. The fuzzy controller properties were verified by real time 
experimental measurements, with sampling time 10 milliseconds. The obtained 
results have confirmed good dynamic properties of the PI fuzzy controller, 
which can in future be also applied in a real physical hexacopter model.     
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1 Introduction 

The research and development of unmanned aerial vehicles offers many opportunities 
for effective application of intelligent control methods [1, 2, 3, 4, 5, 6]. Issues related 
to unmanned aerial vehicles are numerous and can in general be divided into smaller 
areas of interest such as sensory system development, 3D modelling, mathematic 
modelling and simulation and control [7]. It is the area of modelling and control that 
is suitable for the application of neural networks and fuzzy logic, as in general 
vehicles with a rotating wing are systems with 6 DOF and they are characterised 
by a high rate of nonlinearity [9, 10, 11, 12].  

This paper describes the design of a PI fuzzy controller for controlling the position 
of a hexacopter. Membership functions and fuzzy controller rules were based 
on the experience of a pilot (expert) and on analysis of experimental data collected 
during a pilot-controlled flight, where the pilot´s control commands were sent via 
joystick into the simulation environment and together with the data from the sensors 
were saved in the relevant file.   

The simulations were carried out in Gazebo robot simulation environment running 
on a computer with Linux operating system. All algorithms and programmes were 
written in C++ language and were running in real time.  

The objective of the paper has been the application of fuzzy logic principles 
in the design of a controller for a hexacopter as a nonlinear system. It was our aim 
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