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Design and implementation of attitude PID controller with fuzzy system to
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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.

[ DOR: 20.1001.1.10275940.1395.16.9.12.1 ]

alex o aisle goaxie e Loz sboodiy G ool 5 [1] ot asls
drwg g cile oys o, Sl 4 asg b [2] oesl jueSila
sloodiyy (b s pd Sl Pz (S5 gl (b 5 S
S pSI g JpuS 05 0 Al Glocdying 05 (Senyd Mos 5055
Sl 1y oel cpl el oais YU cds b slo K el aypmie o5

sl 89 pi S sboley (b 4 o cul 3yl 525 4 Gl
trrgs s 00y SUISel 5 cilizee slaojadl s ool 5,001 )

Please cite this article using:

dodo-1
5 ols oo )lS 6l o3 loans ;o oy (Jylp 0p)5 4 axs b
laoaiyy cnl (sl 4 5 gt Slilas o Glas i lalex ) (alli
$ lasbay cal 55 5 ol ol 5 5 olions 4255 3,50 oy
"o el oy sl (b ane) ) Gy slegtly G yieee
S i 08 D 51 55,008 wiile aleniz (sloeiy (b s,
Ol Lo 1021 o o ala oz odip sl A5 )5 4z 390

“awlod el 113 &)l 51 o cul o gla )l (610

V. Tikani, H. Shahbazi, Design and implementation of attitude PID controller with fuzzy system to adjust the controller gain values for quadrotor, Modares Mechanical Engineering,

Vol. 16, No. 9, pp. 19-28, 2016 (in Persian)


https://dorl.net/dor/20.1001.1.10275940.1395.16.9.12.1
https://mme.modares.ac.ir/article-15-1075-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1395.16.9.12.1 ]

Sl Sola 9 HSH S 29393195 SIS G0 ju @IS Sl SIS el 5l 650 pig LPID laagl Hiis silwesly 9 b
B e
Rotor 1 Y{ b2 X Rotor 4 -adacl,
o - 2 559055 St Sl S5 oo 5 e 55 e 5 0

X
Rotor 2 Rotor 3
{1

Fig. 1 Quadrotor configuration
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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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on motors

O%9) s A o ellS b g el S (g 14 G

* Drift

9 o plesis 16 0,95 1395 3T ()30 Slo Swliie


https://dorl.net/dor/20.1001.1.10275940.1395.16.9.12.1
https://mme.modares.ac.ir/article-15-1075-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1395.16.9.12.1 ]

Solgh Sols 9 iS5 Sang

095903195 SIS S0 pi @akdld Sl 3 SIS @i I 5350y LPID slasgl) HHis siwesly 9 Habrb

Fig. 21 The sequence of images for roll and pitch control using fuzzy
PID
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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
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