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Abstract The magnetic sensor array Honeywell HMC1043 was used to collect the magnetic information of the 

permanent magnet. Because the precision of the system is directly affected by sensor parameters including the position, 

the direction and the sensitivity coefficient of the sensor array, the accurate calibration of the magnetic sensors was 

indispensable to obtain the accurate sensor parameters of the sensor array in the magnetic tracking system. A method of 

objective error function and optimization calculation for the problem of magnetic sensors calibration was proposed in 

this paper. The error function was minimized through updated parameters and iterative calculation. Then the accurate 
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Fig. 4. Cylindrical axially magnetized permanent magnet
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Fig. 1. Wearable sensor array
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Fig. 2. The overall design of magnetic positioning system
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Fig. 3. Magnetic positioning system
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Fig. 5. The Honeywell HMC1043 magnetic sensor
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Fig. 6. Honeywell HMC1043 pin out and internal structure
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Fig. 8. DG406 selector switch circuit

DG406 S1 S12 4
D

3

(

)

9

11 6 cm
x y z (

H0 (1 0 0) (0 1 0) (0 0 1))
33

10 cm 18 cm 25 cm
99

9

Fig. 9. The distribution of permanent magnet sampling points
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Fig. 10. The relationship between sensors in the axial direction
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Fig. 11. The owchart of calibration
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Fig. 12. Convergence of magnetic sensor sensitivity
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Fig. 13. Convergence of magnetic sensor position
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Fig. 14. Convergence of magnetic sensor orientation in the x direction
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Fig. 15. Convergence of magnetic sensor orientation in the y direction
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Fig. 16. Convergence of magnetic sensor orientation in the z direction
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Fig. 17. Positioning error before calibration
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Fig. 18. Positioning error after calibration
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Fig. 19. Directional error before calibration
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Fig. 20. Directional error after calibration


