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A Study on Implementation of ETCS Level 3-Based Freight
Train Integrity Monitoring System
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ABSTRACT

Advanced railway operating systems need the ETCS Level 3. Train integrity monitoring, which is the core
function in achieving ETCS L3 technology, provides the continuous monitoring of the current position and
state of a running train without full dependency of track-side equipment. Technical solutions for passenger
trains based on fixed train formation exist even in present systems, but freight trains do not have a feasible
solution because they do not provide an electrical power supply to other vehicles except the rear-end vehicle
of train and they are running under non-fixed train formation. This paper presents system requirements, system
architecture and system implementation for freight train integrity monitoring and proposes an algorithm for
train separation detection. In addition, we have performed several tests for our train integrity monitoring system

on real freight train. The test results showed our system is a feasible solution for freight train integrity

monitoring.
MR RS e wERel 2E wEIS| S50 2|9S Hhe %)% FAI% (20RTRP-B145987-03)2] d3koe 2 Salw]glgc.
+ First Author : ETRI, dykwak@etri.re kr, X—. u] A4, A3«

Corresponding Author : ETRI, hbcho@etri,re,kr, A1, A3
ETRI, hsoh5@etri,re,kr, chjun@etri.re.kr, 3374, 3|
wk FEPH AL parkju@korail.com, ]l
T & 0 202007-148-C-RE, Received July 8, 2020; Revised July 29, 2020; Accepted July 29, 2020

*

1597

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-09 Vol.45 No.09

.M 2

58 A Aol A]xEl’l ETCS  (European
Traffic Control System)-> Gx}A|o] A WE $=X135l=
s 2w 2= A HRAle we) ETCS L, L2,
L3 Al 7Re] #e FEscpl

el A= ETCS 128} 33to] 753} Sk = A
oA 2~8] KTCS (Korean Train Control System)<] 71
Hlof| o]ofx] 2248 x]98H= KTCS L35 KTCS
L3 u&E TS Axfa|o] A|2Ee] dr) 2F) Fo|
=

ETCS L13} 1L2¥& Al 2ol Ax%¥ F%=3]2 (Train
Circuit) S ©]-83le] g3} 9|25 ZAX|stz, A4 =M
(Fixed Block)S 7|8keg o] =H{3FS AA3}
ETCS L3 AE3]|22] x| glo] dxfellr] FAlgE
A ARE o] g3le] dAe S5 AAAE, olF
4 (Moving Block) 7HdS- #g3le] o] FAF
(Moving Authority)S ZA# gk}

A= 2e QA dshs Azl 713 2E 7
Aste] AA f-5 A '}i Arkp-del dag A

% A dellr] APtz AEFo s, A -
= AAsE Al Ao —'“Li ARgEIT o] Fd3t
= 7IRE 2] AR WellM QA 54 $H 2 ol
Sk Zloll gt &]-8-3ke vighet. v 42 o
o] AL Alefabr] fliA ERlH s ARt )
Aolw, At A AF7kel] AAF e easkE o

2183}, o] H]3) o] FAML AR} Ahse] L

xof| wel ALK oz HA FIHS o] FAA A
7¥AS Alolal= whaloth. E 18 ETCSS] Al 712
s PR T8 SAS Yehdich

I3 12 ETCS L1, L2, L34 ARgslar gle <
x},] 6:]]” .r]z] 74;(] =1 o]E:.l.]b‘]— xﬂx—l J/}XJO _lg_o:]
Frh

ETCS L3= 27| $13] BHE Algshs =3

# 1. ETCS @ &4
Table 1. ETCS Level Characteristics

Level 1 Level 2 Level 3
train control Fixed Fixed Moving
block Block Block Block
Information Balise Radio Radio
transfer transmission | Transmission | Transmission
Train Circuit (0] O X
Railway Signal (0] O or X X
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(1) Position of preceding train
- Level 1 & 2: train circuit
- Level 3: Real time

! (3) braking curve generation & T~
speed control until
moving authority point (A)

=

following train A

preceding train

a2 1. 43 9A AA 2 olwdd AN A
Fig. 1. Train Position Monitoring and Moving Authority
Generation Procedure
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Fig. 2. Train Integrity Monitoring System
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Fig. 5. Hardware Structure for Train Integrity Monitoring
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Table 2. Hardware Specification

Item Specification
Satellite: GPS, GLONASS, BeiDou,
Galileo
Dead Recokoning
GPS NEO-M8U
Signal: latitude, longtitude, speed, time,
etc.
LoRa 900 MHz BW, ISM Band
Interface

700 MHz BW, FDD-LTE
B1/B3/B5/B6/B7/B8/B28
Dual Band HSDPA/HSPA+BI1/AS
LTE Category 4: Uplink up to 150 Mbps,
Downlink up to 50 Mbps
MCU ARM3358
Ethernet: 100 Base-T
Serial: RS232/RS422/RS485

LTER
Interface

Data Transfer

nterface SIM: Micro SIM
Micro USB
AC/DC Adaptor (5V DC, 3A)
Power

Li Polymer Battery (3.7 DC, 20,000 mAh)
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Fig. 6. Train length variation according to train
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