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Abstract

This paper presents a system for estimating the position of a magnet using a magnetic sensor. An algorithm is presented to analyze

the waveform and output voltage values of the magnetic field generated at each position when the magnet moves and to estimate the
position of the magnet based on the analyzed data. Here, the magnet is sufficiently small to be inserted into a blood vessel and has a
micro-magnetic field of hundreds of nanoteslas owing to the small size and shape of the guide wire. In this study, a highly sensitive
magneto-impedance (MI) sensor was used to detect these micro-magnetic fields. Nine MI sensors were arranged in a 3x3 configuration
to detect a magnetic field that changes according to the position of the magnet through the MI sensor, and the voltage value output was

polynomially regressed to specify a position value for each voltage value. The accuracy was confirmed by comparing the actual position
value with the estimated position value by expanding it from a 1D straight line to a 3D space. Additionally, we could estimate the posi-

tion of the magnet within a 3% error.
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Fig. 1. Principle of MI sensor.
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Fig. 2. Variation of the magnetic field according to the position
between the MI sensor and the magnet.
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Fig. 3. Magnetic field and sensor array.
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Sensing Direction ]

Feedback coil

Signal
(a) MI sensor (b) circuit
Model No. MI-CB-1DH-B
Detecting range  |4.0uTpp(at +/- 40uTDCfield)
Sensitivity 1V/uT
Frequency response 0.1Hz to 1IKHz @ -3dB
Output linearity Less than 2%FS
Noise 200pT/16 (1Hz to 1kHz)
Size 35mmX11mm

(c) specification

Fig. 6. MI sensor and circuit and specification.
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Table 1. Position error analysis.

Actual position Estimated position Error (%)
-4.332 -4.15 2.01
-3.396 -3.28 1.76
-2.705 -2.60 1.60
-2.245 -2.15 1.44
-1.923 -1.82 1.64
-1.673 -1.58 1.41
-1.458 -1.36 1.49
-1.245 -1.14 1.61
-1.020 -0.98 0.61
-0.799 -0.78 0.37
-0.567 -0.58 0.20
-0.328 -0.29 0.50
-0.097 -0.09 0.11
0.128 0.12 0.12
0.302 0.32 0.27
0.508 0.53 0.26
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Fig. 10. Point on 3D.

Table 2. Position error analysis on 3D.

Actual

A (15,
B (15,

position

4.0, 7.0)
1.5, 7.0)

C (2.0, 5.5, 7.0)
D (5.0, 3.5, 7.0)
E (7.0, 6.0, 7.0)

Estimated position

A (148, 4.10, 7.0)
B’ (149, 1.51, 7.0)

C (2.13, 5.50, 7.0)
D’ (4.84, 3.49, 7.0)
E’ (7.18, 643, 7.0)
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