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Abstract

Wireless Sensor Network (WSN) is used in the railway field in terms of efficient management and maintenance. Sensor
communication technology based on IEEE 802.15.4/ZigBee is used in low speed train. However, it is difficult to apply in
the high speed train that exposed to severe wireless channel environments. In this paper, we propose the sensor
communication algorithm for high speed train environment. we improve error rate and throughput using Equalizer, Multiple
Input Multiple Output (MIMO), Flexible Spreading Factor (SF) and Modulation. Also, we have analyzed the performance of
the IEEE 802.15.4/ZigBee based on the standard of physical layer of 24GHz band in each algorithms. Simulation results
show that proposed algorithms can improve error rate and throughput of conventional system.
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ITU Standard Multipath Channel Model9] 3GPP LTE
Channel Model 5 ETU(Extended Typical Urban) =

A8 ARt 1é FE A9 24 PDPE A

sl ¥ 13} 2k
¥ 1. 1% HE AE 22O Power Delay Profile
Table 1. Power Delay Profile of high speed train channel
model.
Channel | Excess tap delay [ns] | Relative Power [dB]
HST [0 50 120 200 230 500 | [-1.0 -1.0 -1.0 0.0
1600 2300 5000] 0.0 0.0 -3.0 -5.0 -7.0]

2. ANH MY 2E

A vl Lo FHEIL de dAkel
KTX: FH1%% 350km/mhz 22w, IEEE 802154
PTC(Positive Train Control)®] LTAFGCZ2:= FHiL
600kmvh7b4] arefatar Qlvk o] A dx %l

[e)
+

Fow 9

R

k)
£ug el 2 Ar) =¥y Fas
2 e sk & 29 2ok

2. 1% HE A 2Eo Fof EE Fu
Table 2. Maximum doppler frequency of high speed train
channel model.

kHl

Train Velocity Maximum Doppler Frequency

350 km/h 780 Hz

600 km/h 1330 Hz
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algorithm.
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Data Rate SF Chip Rate
(kbps) (Mcps)
2000 1 2
1000 2 2

500 4 2
250 8 2
125 16 2
62.5 32 2
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