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Abstract An auxiliary real-time train communications system among drivers, train-traffic controllers and field workers
is necessary to share hazard information (i.e. rockfall detection, track maintenance) in low visibility zones (long
tunnels and steep curved track). To develop the appropriate communication system, this paper proposes a new way
of power line communication using the rail track (Rail - PLC), which has little noise and distortion of attenuation.
Therefore, it is important to measure the impedance of the rail and to apply an impedance matching technique to
increase the transmission characteristic of the Rail - PLC. This study would evaluate the reflection and the
transmission characteristics of the rail using a network analyzer and an impedance matching transformer. The suitable
impedance matching ratio was 1:3.28 from the result of back-to-back testing. The results confirmed that the
transformer can improve the performance of the transmission signal in Rail - PLC using an impedance matching

technique.
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- Frequency range : 10Hz ~ 500Mhz
Network Analyzer - Dynamic range: 115dB@10Hz IFBW
- Dynamic accuracy: +£0.05dB,£0.3 =

Digital(CCTV)

Camera - Type : Network Camera(TCP/IP)
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Agilent 4395A network-
-spectrum analyzer

(b) Photo
. 2. Measurement structure of rail impedance test
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Fig. 3. Measurement results of rail impedance test

grolth. 1lol A K= wpel o]
das F945 15SHzE 974 12
T <F 150Q0]th

8z

3.1 ME UmEA By}
A7 FAGH ALl 9] o~
7F WAt o] WAt EE o] 9
of 153 ASE FYY
(impedance matching)©] ¥ 23}T},
B Ao AExgtoz theket 9l
o] 7bg 3t F2Z I (Ruthroff) e %4

I~ o
s
o]
AT



Agilent 4395A network-
impedance-spectrum analyzer

Matching transformer
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Fig. 4. Measurement structure of impedance matching
transformer for rail PLC
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Fig. 5. Measurement results of impedance after matching
transformer setup
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(b) Signal transmission characteristics
Fig. 6. Signal transmission characteristic(S,,) of the
impedance matching transformer
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