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Realization of novel railway signaling systems using mixed digital and analog signals

Shohei Takahahsi, Hiroshi Mochizuki, Hideo Nakamura, SeiTakahashi,  Nihon Univ. 7-24-1, Narashino-dai, Funabashi City
Satoshi Nishida, Minoru Sano, Ryo Ishikawa, Kyosan Electric Mfg. Co.,Ltd.

Automatic train control (ATC) systems are employed for controlling train speed. At present, there have been many studies on
digital ATC that transmits train control information by using digital signals based on phase shift keying (PSK). However, it is
difficult to install digital ATC because it is impossible to ensure another transmission band for digital ATC signals due to the
existing track circuit configuration and interoperability conditions. To overcome this restriction. we proposed a digital-analog
ATC system using mixed digital and analog methods. We developed a device for digital-analog ATC systems using DSP. And
we evaluated the transmission characteristics by conducting a basic experiment.

Keywords : ATC, digital-analog signal, DSP
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Table 1 Specifications of digital-analog ATC.

[ Parameter Values
Carrier frequency 3,150Hz
AM signal frequency 35Hz
QPSK transmission speed 400bps
BPF passband width 180Hz
BPF stopband width(40dB) | 500Hz

Analog ATC
receiver

Digital-analog
transmitter
(DSP)

Fig.2 Configuration of Digital-Analog ATC.
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Fig.3 Digital-analog signal waveform
after passing through the BPF.
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Fig.4 Spectral distribution of AM demodulation.

Fig.5 Constellation characteristics after QPSK demodulation.
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