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Abstract: The current long-distance signal transmission method does not realize parallelism be-
tween the transmission channel energy and transmission channel signals, which leads to high dis-
tortion of long-distance signal transmissions. To improve the long-distance transmission efficiency
of seismic signals, in this paper, we propose a new technique for long-distance signal transmis-
sion in the seismic monitoring systems of high-speed railways. By adopting a method using paral-
lel seismic signal energies in the signal transmission channel and parallel signal transmission
structures in the transmission channel, we realize the bidirectional transmission of signals in the
transmission channel. Based on the channel energy transmission structure and the signal trans-

mission process, we made the transmission channel energy and signal parallel, and controlled the
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distortion of seismic signals in long-distance transmissions of high-speed railways. The experi-
mental results show that the proposed method has a low packet-loss rate of about 3% and a long-
distance transmission delay of only 0.9 s. This represents a low-error and high-efficiency long-dis-
tance transmission method for seismic signals in high-speed railways.

Keywords: high-speed railway; seismic monitoring system; Lab VIEW programming; high-fre-

quency wave attenuation; signal
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Fig.1 Setting of sample points
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Fig.4 Energy transmission structure of system

transmission channel
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transmission channel
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Fig.6 Attenuation bode diagram from signal loading

end to signal detector end
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