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Abstract

Abstract: Aiming at the problem of high path loss, huge dynamic changes of channel conditions and large
antenna size of the electromagnetic wave communication channel in wireless underground sensor
networks ( WUSN), the channel characteristics of magnetic induction (Ml) in the process of WUSN
transmission are studied and the transmission principle of harmonic source in soil strata is analyzed. The
influence of the polarization direction of the coil and the eddy current loss coefficient on the channel
model is analyzed by the transmission equivalent circuit diagram, and the influence of the change of the
frequency and the distance on the channel characteristics is considered. Finally the devices that are in
favor of the underground transmission are selected and underground receiving and dispatching
experiment is carried out. By comparing the measured results with the theoretical channel model, the
theoretical model of the low frequency magnetic induction technique is consistent with the experimental
results.
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Abstract: Aiming at the problem of high path loss, huge dynamic changes of channel conditions and large
antenna size of the electromagnetic wave communication channel in wireless underground sensor networks
( WUSN), the channel characteristics of magnetic induction (MI) in the process of WUSN transmission are
studied and the transmission principle of harmonic source in soil strata is analyzed. The influence of the
polarization direction of the coil and the eddy current loss coefficient on the channel model is analyzed by the
transmission equivalent circuit diagram, and the influence of the change of the frequency and the distance on
the channel characteristics is considered. Finally the devices that are in favor of the underground transmission
are selected and underground receiving and dispatching experiment is carried out. By comparing the measured
results with the theoretical channel model, the theoretical model of the low frequency magnetic induction
technique is consistent with the experimental results.
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Fig. 1 Magnetic induction communication pattern
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Fig. 2 Magnetic induction transmission equivalent diagram
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