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Posture Stabilization Control of QuadCopter
Using Sensor Fusion and Modified PID Control

K )
N o ot
z2d e, 449

Youngwan Cho**, Hyun-Soo Kim'

Abstract

In this paper, we propose a advanced attitude PID controller and sensor fusion method robust to the vibration
of the quadcopter unmanned air vehicle using four BLDC motors. When the gyro sensor and acceleration sensor
are fused, a complementary filter is designed to ignore the vibrations generated by the motors and to complement
the drawbacks. As a result , we obtain accurate results than using each sensor. Also, it is possible to obtain a
low delay results in robust to vibration than the low-pass filter or moving average filter, which is generally used
for quadcopter. And we improved D controller, which have being used for attitude control of quadcopter, to
quadcopter using gyro sensor. it was confirmed that the attitude is stabilized and error is reduced By using gyro
sensor output instead of variation of estimated angle in D control.
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Fig. 1. Error of Accelation sensor by motor vibration
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Table. 1. Spec of experimental quadcopter
E 1. HEE ASSHO At
Spec.
Flight Ctrller Board Arduino Mega 2560
IMU MPU6050
BLDC Motor SunnySky V2216 (KV:900)
Motor ESC Hobbywing Quattro 20A
Frame 450mm
Prop. 10x4.5

erimental quadcopter

Fig. 6. p
a7 6 Ao ASE HE=ESH
Table.2.  Spec of MPUB050 sensor
E 2. MPUB0SO MAMe| F2 Afek
Gyroscope Accelerometer
Interface LC interface LC interface
Startup 100[ms] 100[ms]
Range +250[d/s]~ + 2000[d/s] +2[G] ~ +16[G]
Resolution 131[LSB/(d/s)] 16384[LSB /(d/s)]
~16.4[LSB /(d/s)] ~ 2048[LSB /(d/s)]
Update rate 4~ 8000[Hz] 4 ~1000[Hz]
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Table.3.  Spec of controll board

E 3 HOEES F2 Al
Arduino Mega 2560

Microcomtroller Atmega2560
Oerating Voltage 5V

Flash Memory 256 KB
Clock Speed 16 MHz
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Fig. 7. Comparison result of CF when motor is off
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