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Abstract: In the process of attitude ca&n of spherical robot, the inertial measurement element has problems of

low accuracy, poor stability and bgin easy@ be disturbed by noise, which makes it impossible to accurately control its

motion attitude. In view of the:
Kalman filter and IMU (I

robustness of the attitude

s, this paper proposes an attitude calculation method which integrates extended
asurement Unit) data. Multi-sensor measurement data is used for fusion and extended
curate attitude information. Relevant experiments fully verifies that the accuracy and

ulation method based on extended Kalman filter are significantly improved, and the anti-noise

interference ability is stronger. Experiments show that compared with the attitude calculation of complementary filter, the

root mean square error and average error of the full attitude angle have decreased by 0.0601 and 0.1984 respectively. It can

be seen that this method has good applicability for the motion control of spherical robot.
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Fig.2 Structure diagram of system control
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3 ERESMBELSERE £ (Attitude calculation and
filtering algorithms)
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Fig.4 Flow chart of PI complementary filter adjustment
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Fig.5 Flow chart of the attitude calculation principle
based on extended Kalman filter
4 SCIG 54 #r(Experiments and analysis)
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Fig.6 Comparison of two filters in the experiment
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Tab.1 Comparison of the experimental results of the two

algorithms

BAEMUTE s THR/C) RfEZE/C) PR BITRER:

ffHfmf  —0.1327 0.6362 0.2170 0.6491
TANEN  MEM —0.0078 0.2122 0.0956 0.2124
fRfiifs —0.1303 0.7721 0.6992 0.7829
A —0.1286 0.2267 0.1561 0.2626
.
#ﬁf”‘ BEEMA —0.0066 0.0681 0.0530 0.0685
/i)
fRfiifs —0.0469 0.7164 0.6224 0.7180

5 #5i2(Conclusion)
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