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Particle Swarm Optimization with MEMS Gyro-
aided for Magnetometer Calibration
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Abstract: With the particle swarm optimization algorithm, there is no need to collect a large a-
mount of data, obtain good initial value or get accurate sensor noise distribution, which are
necessary in magnetometer calibartion. Howerver, the traditional particle swarm optimization algorithm
can only be used for the simplified model of the magnetometer to calibrate 9 of the errors, making
the compensation inaccurate. In this paper, the vector objective function is established through
MEMS gyroscope, and the random drift particle swarm optimization algorithm is used to estimate
12 error parameters of magnetometer, which has high global searching ability and dynamic adapta-
bility. The simulation and actual experimental results show that the calibration can be achieved
with the proposed algorithm when magnetometer performs an incomplete rotation around any two
axes, and the accuracy can be maintained under the change of magnetic field. Compared with the
traditional algorithm, the proposed algorithm has the advantages of high compensation accuracy
and simple operation.
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Tab. 2 The results of 12 error parameters estimation

BH HSIE PSO RDPSO
Su —1.6 —1. 3390 —1.6013
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Tab.3 The results of various degrees of rotation
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b3 55 55. 3621 55.4263  55.4227 99. 7221
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Tab. 5 The results of gyro accuracy impact test
24 B 1()/h 5(°)/h 12¢/h 25 /h
Su 0.9 0.9002 0. 8999 0. 8999 0. 9030
Siz —0.2 —0.2002 —0. 2003 —0. 2002 —0. 2052
Sz 0.3 0. 3001 0. 3003 0. 3005 0.3017
Sa1 —0.1 —0.1002 —0.0996 —0.0996 —0.0994
S22 1.2 1. 2002 1. 2001 1.1999 1. 1995
Sz —0.4  —0.4001 —0.4001 —0. 4003 —0. 4007
Ssi 0.4 0.4002 0. 4000 0.3998 0.4012
Sz 0.2 0.1998 0.1997 0.1999 0.1975
Sss3 0.7 0.7001 0. 7002 0.7003 0. 7010
by —30 —29.8901 —29.7950 —29.7781 —34.6733
by 10 10. 3223 10. 3136 10. 3093 10. 1053
b3 60 60. 0831 60. 0959 60. 0788 59.9748
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Tab.7 The results of parameters estimation with

different algorithms

28 EKF PSO RDPSO
S1i 0. 9520 1. 0151 1. 0165
Sq2 0.0120 —0.0032 —0.0347
S 0. 0558 0.0024 0.0072
S 0.0156 —0.0032 0.0477
Sy 0.9472 0.9201 0. 9883
Sos 0. 0653 —0.0196 0.0139
S 0.0151 0.0024 —0.0111
Ss —0.1025 —0.0196 0. 0047
Sss 0. 8823 0. 9657 0. 8642
b —9. 8718 24. 1445 17.9249
bs —7.1551 —16. 0288 —15. 2658
b3 —7.8641 —36. 2300 —26. 7988
Fg 14. 8643 2.5207 1. 6857
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