5-8 NINGIAN 2559 TINIAFIVA

a a A 2 . & A
D R( :OO 1 4 madsrsinmueietneimniiueiamnawislszindng assn 30 M E-Nm
2016

N385V NINAAIAATIAZINARITTUURIUANTARR MBS SN TuwuuElunn

Dynamic Modeling and Control Simulation of an Unmanned Quadrotor
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Abstract

A quadrotor helicopter has become a popular platform for small-size Unmanned Aerial Vehicle
research. The platform is unstable so that a control system is required for flight stability. A non-
model-based approach such as PID control has been employed with success. A model-based
approach uses the quadrotor’s dynamic model for the design of more advanced controllers. This
paper presents the construction of a dynamic model of a quadrotor with the size about 45x45 cm and
take-off weight about 1.15 kg. Four DC electric brushless motors are used as power plants of the
aircraft. The model is based on Newton-Euler equations of motion. Physical properties such as the
mass moment of inertia, together with dynamic properties of the rotor sets are determined from a
real quadrotor. The control simulation is implemented in Simulink®. A simple PD controller does not
produce satisfactory results as it cannot maintain the attitude and altitude of the quadrotor at desired
values. However, model verification and flight testing on the quadrotor lead to the conclusion that
the dynamic model is correct and the quadrotorcan operate with proper automatic controllers. For
future work, the controller willbe improved to stabilize the quadrotor model and it will be
implemented on the real quadrotor.
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