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Design and implementation of attitude PID controller with fuzzy system to
adjust the controller gain values for quadrotor
Vahid Tikani, Hamed Shahbazi”

Department of Mechanical Engineering, University of Isfahan, Isfahan, Iran
*P.0.B. 8164833664, Isfahan, Iran, shahbazi@eng.ui.ac.ir

ARTICLE INFORMATION ABSTRACT

This paper presents a completely practical control approach for quadrotor drone. Quadrotor is modeled
using Euler-Newton equations. For stabilization and control of quadrotor a classic PID controller has
been designed and implemented on the plant and a fuzzy controller is used to adjust the controller
parameters. Considering that quadrotor is a nonlinear system, using classic controllers for the plant is
not effective enough. Therefore, using fuzzy system which is a nonlinear controller is effective for the
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:ﬁﬁg‘;og?g controller ponlinear plant. According to the desired set point, fuzzy system adjusts the cgntroller gain values to
Quadrotor improve the performance of quadrotor which leads to better results than classical PID controller. To
Kalman filter study the performance of fuzzy PID controller on attitude control of the system, a quadrotor is installed
Fuzzy system onto the designed stand. The system consists of accelerometer and gyroscope sensors and a

Attitude controller microcontroller which is used to design fuzzy PID attitude controller for the quadrotor. Regarding to the

considerable noises of the experimental data, Kalman filter is used to reduce them. Finally, using the
Kalman filter leads to better estimation of the quadrotor angle position and the fuzzy PID controller
performs the desired motions successfully.
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Fig. 1 Quadrotor configuration
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Fig. 11 Quadrotor on the experiment base with one degree of freedom
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Fig. 12 Block diagram of experimental prototype
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Fig. 15 Experimental results of pitch control using fuzzy PID
controller
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Fig. 16 Variations of error and derived error in the pitch control with
fuzzy-PID controller
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Fig. 17 Variations of gain values in roll control with fuzzy-PID
controller
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Fig. 13 Accelerometer sensor and Kalman filter output in the case of
off motors
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Fig. 14 Accelerometer sensor and Kalman filter output in the case of
on motors
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Fig. 21 The sequence of images for roll and pitch control using fuzzy
PID
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Fig. 22 Experimental results of roll control using PID controller
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Fig. 23 Experimental results of yaw control using fuzzy PID
controller
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Fig. 18 Experimental results of roll control using fuzzy PID controller
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Fig. 19 Variations of error and derived error in the roll control with
fuzzy-PID controller

PID (536 58 b g, JysS o s (gnien 5 s i 19 S
0.85F

& 08} L(
0.75
20 25 30 35 40
03f : I'\ ’ ' ]
=
M 02t 4
20 25 30 35 a0
0.5 :
-
04}
20 25 30 35 40
Time (s)
Fig. 20 Variations of gain values in roll control
iy A5 53 DS slooe i 20 S

26


http://mme.modares.ac.ir/article-15-1075-fa.html

Downloaded from mme.modares.ac.ir at 5:04 IRDT on Monday July 22nd 2019

Solgh Sels 9 iS5 Sng

095903195 SIS S0 pi @akdld Slp3 SIL @i I 5350 pa LPID slasgl) HHis siwesly 9 Habrb

15+ i Disturbance .

@ (deg)

-101 . - Raw data i

—— Kalman Filter
151 Disturbance - - -Set Point i
20+ ‘ ) 5 i ; i L
14 16 18 20 22 24 26 28
Time (s)

Fig. 27 Roll angle control while subjecting to disturbance
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