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Application of a band limitation filter for mixed digital and analog railway signaling
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In order to realize the easy shift from analog ATC to digital ATC, a mixed digital and analog railway
signaling, that transmits AM signal on the digital modulation signal, was proposed. However there is a
problem that the transmission band is wide by applying a digital modulation signal as a carrier of AM
signal. Especially it has influence on the amplitude component by passing a narrowband BPF that has been
installed on trains. This study shows that a cosine voll-off filter which is one of band limitation filters
applied to mixed digital and analog signals. In addition, a fundamental experiment was conducted using a
transmitter developed by DSP.
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Train control signal
transmitted by AM

AM
Signal Digital-analog
gencrator signal
Digital data Cosine QPSK
generator roll off filter modulater

Train control data fransmitted by QPSK
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Parameter Value
Carrier frequency 3,150Hz
AM signal frequency 356Hz
QPSK transmission speed 400bps
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