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Dynamic modeling, simulation and control of a quadrotor using feedback
linearization and PID controller based on MEMS sensors’ experimental data
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ARTICLE INFORMATION ABSTRACT

The purpose of this article is dynamic modeling of a quadrotor and control of its Roll and Pitch angles
based on the experimentally measured sensors data. So, after driving nonlinear model of quadrotor
equations, the control of the quadrotor’s angular situation was simulated using PID and feedback
linearization algorithms. Due to the widespread application of MEMS sensors in measuring the status of
various systems and to have a more realistic simulation, sensors data was measured and used in
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Quy‘azmmr simulation of controllers. Due to errors of MEMS sensors, vibration of motors and airframe, and noise
MEMS Sensor on outputs, Kalman filter was used for estimation of angular situation. As one of the purposes of this
PID Control paper was the use of its results in actual control of a quadrotor, motor model was used to determine

I*.(a'm?” tion feedback PWM control signals. The results obtained from simulation in Simulink showed good performance of
nearization feedbac both controllers in controlling roll and pitch angles.
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Table 3 Control gains applied to the model

he B v 6 ¢ R Q PZ ¥ X xepl

i
10 O 0 10 10 20 2 5 10 -01 O 1 )

PID 1,5 4y Jlacl J =5 (slao,en 4 Jgazr
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Table 5 Control gains applied to feedback linearization
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Fig. 17 Quadrotor direction in motionless state using Kalman filter for
feedback linearization controller
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