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Environmental Low-Frequency Magnetic Field Analysis for Measurement of

Weak Magnetic Fields
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Biomagnetic signals are very weak compared with
those of environmental magnetic fields created by
large mechanical devices such as trains and motorcars.
In Japan, it is supposed that trains, especially direct-
current electric railcars, are among the main sources of
magnetic noise, which affects the environmental mag-
netic field. In this paper, first, the relationship between
environmental magnetic fields and the electric current
of direct-current electric railcars using personal tracks
is discussed. A method for calculating the magnetic
fluctuation from that of the electric current of the
feeder line, taking account of the leakage electric cur-
rent to the ground, is then proposed, and its validity is
verified by comparison with measurements.
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(a) Measurement points in Tagajo City and on the JR Senseki Line
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Fig. 1 Measurement points, stations, and railroad.
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Fig. 2 Fluctuation of the magnetic field in the
vertical direction at point @ from one day to
the next.
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(c) Electric current from power station A (up line)

Fig. 3 Spectrum density of the environmental
magnetic field (vertical component) and current
of the feeder line.
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(c) Fluctuation of electric current from power station A

Fig. 4 Fluctuation of the magnetic field and
electric current.
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Fig. 5 Relation between the amplitude of the
magnetic field (B;) and the distance from the
railroad.
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(a) Fluctuation of the electric current from power station A
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(b) Fluctuation of the magnetic field at @) obtained by analysis
from the electric current applied by power station A and by
measurement.

Fig. 6 Fluctuation of the electric current from
power station A and fluctuation of the
magnetic field (B,) at @ obtained by analysis
from the electric current applied by power
station A and by measurement.
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