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Application of Complementary Filtering Technique in Self-balancing Robot
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Abstract: A dynamic model of the self-balancing robot was first established. Based on PD(proportional differential)
control algorithm, a control algorithm was developed to keep the self-balancing robot erect and the corresponding
controller of the self-balancing robot was designed. The gyrostat sensor ENCO03 and the accelerometer sensor
MMAT7261 were employed to measure the angular speed and angular acceleration respectively. Then the complemen-
tary filtering technique was used to calculate the angle of the self-balancing robot. In the experiment, miniwatt DC
(direct current) motor was used in the mechanical structure of the self-balancing robot, large current half-bridge
chip BTS7960 as the driver chip, ColdFire MCF52255 as the control chip, and bluetooth module for data transmis-
sion. The program was downloaded to the 32-bit control chip to control the self-balancing robot. The validness of
the developed algorithm/program was verified by the collected real time data. The experiment results show that the
proposed mechanical structure and hardware circuit for the self-balancing robot is reasonable and valid.
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