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Design of a Quad-Rotor UAV Simulation Control System

JIANG Jie, FENG Xu-guang, SU Jian-bin
(School of Information Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: In order to realize self-stabilizing control of the quad-rotor UAYV, the dynamics modeling and
control of the quad-rotor UAV were studied. A dynamics simulation model for small quad-rotor aircrafts was
established by using mechanism modelling together with experimental test. And the nonlinear model was
linearized by using LPV method. PID contirollers were respectively designed for the four decoupling channels
of the aircraft model. We made simulation to the whole control system on the Matlab/Simulink simulation
platform. The results showed that the dynamic model and the PID controllers can efficiently achieve the self-
stability control of the aircraft, laying a foundation for the subsequent control research about the quad-rotor
unmanned aerial vehicles.
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Fig.2 The structure diagram of simulation control system
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Table 1 Relevant parameters of the small quad-rotor UAV
BH Wig g/(m-s?) Um L/ (kg-nf) I/ (kg o) I/ (g )
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Fig.3 The block diagram of PID control system
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Table 2 The stable boundary method PID tuming formula

Kp T Ty
P 0.5xK, s -
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Table 3 PID parameters of the small quad-rotor UAV

EBE Eea P Bl 45D
s 2.5 0.02 0.75
HRA 2.5 0.02 0.75
Wi 4.8 0.04 1.40
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Fig.4 Simulation effect in pitch direction
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Fig.5 Simulation effect in roll direction
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Fig.6 Simulation effect in yaw direction
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