Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.11.859

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 11 pp. 859-869, 2021

—

rk

ujcjo] B4 £4 @ ol B4 B AEAS o
5

q
AN FF5Y

xp1* 2
ME, HEd

SRHEIIEAHTY FRHOSUATY, BRHEI|SAHTY HEI|SHYY

ot

Establishment of the Railway Signaling R&D Direction through
Media Analysis-based Problem and Issue Analysis

Sehchan Oh", Jun Sung Park®

1Department of Train Control and Communications Research, Korea Railroad Research Institute
’Department of R&D Strategy, Korea Railroad Research Institute

2 9o B :Ee ARATEOL AT WF YL A% IH A BA L o8 mHokn LAPES A
o AERoF B4 © ol £EE 9] lrio] BAE utoz Tu B4 € o428 £2WT v} 242 Arw
ATl R Joi) FNHLY, 193 ALDERA Adlolo]tolS o St TR BA U o)kt A

]
A wgol AF7E 574 oo r EREHE 2UE =& Aol ATt BALZ 5
13709 A € ol & FF & =Rl AERA = S8ES} AlgAdl 75kt ¢ st7] IsiA o
=71 1,0008S gAAC R FZ3E HAEAE o]83t online survey WHE 5ol Agsict, ol FA=9 AlF
EJ2 Ad9E 8 24 9 olfr= "SEE A Hr A", ‘S QT BARLE 58 nE HAEE Y
A 49 QAEAE D PARA AT, He ZGA HA FT, S Aot 2 Aol EEE Hk
A A4 4 o|FE EUE YT FZASEOF AT WRRE AAgY

ox I
M ooo o ok

o)

Abstract This paper derives national problems and issues and suggests analysis methods to establish the
direction for railway signaling research and development. First, candidate problems and issues are
derived based on media analysis pertaining to railways. Media analysis is carried out on railroad-related
news articles, railroad-related Blue-House national petitions, and Seoul Transportation Corporation's
citizen ideas. Twenty-one candidate problems and issues are derived, among which the total number of
media cases is five or more. Next, through the analysis by experts in the railroad field, 13 problems and
issues that can be solved scientifically and technologically are finally shortlisted. Finally, to set priorities
based on importance and urgency, a public survey is conducted online using a structured questionnaire
targeting 1,000 general public. The major issues and issues selected based on their importance and
urgency are 'Relieving railway congestion during commuting hours', "Improving traffic accessibility
through decentralization of population in the metropolitan area’, 'Improving user-centered train
organization and operation services', "Improving railroad worker safety’, and "Improvement of transit
facilities". We also present the direction for R&D in the railway sector established based on the railway

signaling-related problems and issues derived from this study.
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Table 1. Media analysis target

Blue-House
Division | News analysis national Citizen ideas.
petitions
Search 2016.1.1. ~ 2018.12.31
Period
KChos&m HbZ' Blue House
orea Joonsans National Seoul
Daily, . .
Search Petition Transportation
Dong-A Ilbo, . .
Target Transportation/ | Corporation
Korea Land o s
. Building/Land Citizen Ideas
Daily News, Field
Traffic News e
Search for
Search RallWaY‘SUbway Ha[.l (‘mal Citizen Idea
| Train| KTX|SR petitions
Method ) Search
T|Train (more than
1,000 consents)
Analysis
3,273 cases 319 cases 340 cases
Target
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Table 2. Railway related problems and issues derived from media analysis results
Media (cases)
Issue bl and
Number Problems and Issues News National | Citizen
Petition | Idea
Prepare measures to improve local transportation convenience for balanced regional
1 277 44 0
development
2 Securing prevention and response systems for disasters/disasters and safety accidents 281 0 30
3 Establishment of win-win cooperation system for vitalization of railway parts industry, etc. 281 0 0
4 Improvement of outdated North Korean railroad system for inter-Korean rail linkage 255 0 0
5 Prepare a plan to improve the railway environment to create a comfortable user 92 0 114
environment (ergonomic seats, etc.)
6 Decentralization of metropolitan area due to mega city (strengthening accessibility to 177 3 1
downtown)
7 Strengthening technological competitiveness for overseas expansion of railway technology 139 0 0
3 Prepare a plan to reduce operating costs to overcome the deterioration of the railroad 109 4 12
management environment (increase in the elderly population, etc.)
9 Prepare measures to solve the problem of increasing congestion in vehicles (minimization of 2 4 12
dispatch intervals, etc.)
10 Efforts to prevent crime to ensure the safety of users 81 0 4
11 Prepare measures to strengthen passenger services to improve user convenience (IT, wifi, 59 0 22
etc.)
Prepare a plan to increase the convenience of use to consider the transportation vulnerable
12 . 15 0 48
(disabled persons, pregnant women, etc.)
13 Improve the safety of railroad workers 61 0 0
14 Facility improvement and vehicle replacement due to aging railway facilities 59 0 1
15 User-oriented (on-demand) flexible railway operation plan 50 0 4
16 Prepare a plan to improve the transfer system to shorten the travel time of passengers 21 1 13
17 Prepare measures to reduce operating time and increase transportation capacity 31 0 1
18 Prepare measures to improve environmental problems in the vicinity of railways (noise, 2 0 0
vibration, ventilation, etc.)
19 Establishment of railway certifications and standards for the railway industry 18 0 0
20 High-efficiency rail technology required to save energy 8 0 5
21 Prepare a plan to apply cutting-edge technology to reduce construction costs when building 6 0 0
facilities
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Table 4. Survey period and method

Fig. 1. R&D relevance for each candidate issue
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Table 3. Issues that can be solved through R&D

Division Contents
Investigation 2019.2.26. ~ 2029.2.28.
Period

Investigation Online survey

Method using structured questionnaire

. Proportional distribution by gender, age, and
Sampling L . ) ”

R region in consideration of population
Design

distribution

Sample Size 1,000 people

Issue
Problems and Issues
Number

6 Improving transportation accessibility to
decentralize the metropolitan area population

7 Securing technological competitiveness for overseas
advancement of railway technology

9 Relief of railway congestion during commuting time
(improving transport capacity, securing punctuality)

10 Prevention of crime against passengers

1 Providing customized information and improving
internet services for passenger convenience

12 Improvement of facilities in train stations and
trains for the transportation disadvantaged

13 Improved railroad worker safety

15 User-centered train organization and service
improvement
Improving transfer facilities (reducing travel

16 distance, reducing travel time, relieving
inconvenience)

17 Train speed improvement

18 Improvement of environmental problems such as
noise and vibration caused by railway operation

20 Development of high-efficiency railway technology
for energy saving

21 Reduction of railway facility construction and
maintenance costs
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Table 5. Survey Quota Table for Different Ages,
Regions and Genders

oL O

ot E AEE o8 H¥o] =3
S} 40tH(42.86%)°l A5t ol&

SEAE 304 (51. 14°/)
SHEHAE] 2ol

Age Group 3717 9(57.14%)° AFshe Aoz AU @%"i
ouson o a0 [so[er] S Amg ojgen Sumel At 40th(20.63%). 50
Seoul Male [21 (23 [23 229 [ o t(25.56%), 20tH(18.52%) <=01™ SHAY] 44.07%7}
Metropolitan City |[Female] 21 | 22 | 24 | 23 | 10 A2(15.93%), 471(28.15%) A Fol AF3IH AJT-
Busan Male | 7 7 8 8 4 _
AFELZ] o/\O =] 1:1 O 1571 ©
Metropolitan City |[Female| 6 6 8 9 4 67 1_.1_ ‘_ﬂ ]' (46 50/) ] T:H 7(]' ]0]'_1_ ,J\r%
Daegu Male | 5 5 6 6 2 &
Metropolitan City [Female| 4 5 6 6 2
Incheon Male 6 6 7 7 3 Use of both urban rail and §
M . . 58 conventional/high-speed rail 72.30%
etropolitan City [Female] 6 | 6 | 7 | 7 | 3
Gwangju Male | 3 | 3 | 4 |3 1 28
Metropolitan City |Female| 3 3 4 3 1 Usen.)nly urk?an rail or 29.30%
conventional/high-speed rail
Daejeon Male | 3 | 3 | 4 | 3 1 28
Metropolitan City |Female| 3 3 4 3 1
Ulsan Male | 2 3 3 3 1 23 None }0‘70%
Metropolitan City [Female| 2 2 3 3 1
Se]ong Spec1al Male — l ] ] — 6 0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%
Self-Gi ing Ci . - -
eli-Governing City [Female L1141 Fig. 3. Railroad use by respondents
Male | 26 | 28 | 34 | 31 | 11
Gyeonggi-do 255
Female| 24 | 27 | 33 | 30 | 11 a al * Ao| EA
Male | 3 | 3 | 4| 4] 2 3.2 ZH ¥ Ol M=% &4
Gangwon-do romald 2 5 3 n 2 29
mdd 2 [ 215 [ ]3 BA W ol4rd FR% W A4 g ABETe
ale
Chungcheong-do Fromald G 7 9 9 0 71 Table 6oﬂ xﬂ/\] O'I.Oﬂﬁl- Z29uv 4 ol /\]J-Aé 4_/[\% ﬁ]ﬂ-ﬁ}
o e[S [ 8o el 7 sioh 109, 269 391 S ol 4% 24, 1
F le] 6 6 8 8 4 = Sl
L A, 0.589 7FAE Fojste] skt
G d Male | 11 | 12 | 14 | 15| 6 112
yeongsang-co Femalel 9 | 10 | 14 | 15| 6
Jeju Special Male |l 1111 21211 Table 6. 1S)urvey results of importance and urgency
Self-Governing 13 y issue
Province Female| 1 1121 1
Score
ALy
emale] 93 Number mp(zz)ance Urgency (B) | Sum (A+B)
6 500.5 439 939.5 2
7 98.5 82.5 181.0 13
Professional management, office worker 52.40%
‘ 9 687 725 1412.0 1
Housewite - [T ] s 10 118 142.5 2605 9
Student, unemployed 10.50% 11 231 224 4550 6
Service and sales :‘ 5.60% 12 126 177.5 3035 8
13 328 456.5 784.5 4
Self-employment :l 5.90%
15 433.5 363 796.5 3
Production labor j 2.20% 16 392 339 7310 5
Agriculture, forestry, livestock, fisheries ] 0.50% 17 1435 115 2585 10
Etc. :‘s.su% 18 125.5 133 258.5 10
No response } 0.90% 20 176.5 156 332.5 7
) ) ) ) ) ) ) 21 112.5 126 238.5 12
Fig. 2. Occupational proportion of respondents - " e s
o= 9 A 24 29 ol W3 & EHE ARt
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Fig. 4. Importance analysis by issues
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Number | Capital region (A) region (B) Total (A+B) S . ~Tssoe No 18
o~ —— Tssue No.17
6 6341 21 7451 3] 6651 21 10 2l
7 1.17 [ 13 ] 1.60 [ 13 ] 1.28 [ 13 ]  Tssue No.7" Tssue No21
9 10.00 [ 1] 10.00 [ 1] 10.00 [ 1] 100 w0 o “ = o0 &
Importance
10 1.77 [ 8] 2.13 [ 12] 1.84 [ 91
1 2441 61 4731 6] 3220 6] Fig. 6. Analysis of R&D major issues
12 200 71 269 [ 8] 2151 81
13 528 3] 62310 5] 556 4] .
15 449 [ 4] 7.82[ 2] 5641 3] Mo Tasue Scope
16 440 [ 5] 6.78 [ 4] 51811 5] : Issue No.9
17 1.54 [ 11] 2.45 110 ] 1.83 [ 10 ] 350
18 1.55[10] 2511 91 1.83[10]
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Fig. 7. Analysis of major issues of respondents in
the capital area
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Table 7. Analysis of 1st and 2nd priority issues

according to respondents' gender, age,
and occupation
Importance
Respondent characteristics 1st issue 2nd issue
number (%) | number (%)
Male 9 (23.62) 9 (15.94)
Gender
Female 9 (25.41) | 16 (16.26)
20's 9 (10.31) | 9 (15.46)
30's 9 (17.70) 16 (17.22)
e 40's 9 (18.18) | 9 (18.97)
roup
50's 9 (16.33) | 16 (15.92)
over 60 9 (19.19) | 16 (14.14)
PrOfeSSiD[‘lal management, | ¢ ) 5, 9 (18.13)
office worker
Service and sales 9 (30.36) | 16 (23.21)
Agriculture, "fores:try, 6 (40.00) | 21 (40.00)
livestock, fisheries
Occupa Production labor 6 (21.43) |9, 16 (14.29)
tion
Student, unemployed 9 (30.48) 9 (15.24)
Self-employment 6 (27.12) 9 (16.95)
Housewife 9 (26.53) | 16 (21.09)
Etc. 9 (30.19) | 15 (18.87)

Table 8. Analysis of 1st and 2nd priority issues of
urgency according to respondents’ gender,
age, and occupation

Importance

Respondent characteristics 1st issue 2nd issue
number (%) | number (%)

Male 9 (24.41) 9 (15.94)

Gender

Female 9 (27.44) 9 (14.63)

20's 9 (27.32) | 6(18.04)

30's 9 (34.45) 16 (20.10)

e 40's 92332 | 9 20.16)

roup

50's 9 (22.45) 9 (14.29)

over 60 9 (22.20) | 15 (13.13)

Professior.nal management, 9 (27.10) 9 (15.65)

office worker
Service and sales 9 (32.14) | 16 (19.69)
Agriculture, .fores-try, 6 (40.00) 9 (40.00)
livestock, fisheries

Occupa Production labor 9 (21.43) 6 (14.29)
tion Student, unemployed 13 (23.81) | 9 (20.00)
Self-employment 9 (18.64) |9, 13 (13.56)

Housewife 6(29.93) | 16 (14.97)

9, 6, 13
Etc. (15.09) 9 (16.98)
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. Railway Signaling
Rioise ‘ R e
Issue number 9 Capaci
Relief of railway congestion during commuting time apacity

Issue number 6
Improving transportation accessibility to

decentralize the metropolitan area population "~ Operation and System
Flexibility

Issue number 13
Improved railroad worker safety

Simplify System
Facilities

Issue number 15
User-centered train organization and service
improvement

Issue number 16
Improving transfer facilities

Increase the scope and
level of automation

Fig. 9. Linkage between major issues and key performance
indicators in the railway signaling
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s Dot s Tuiesio Research and Development Direction ‘

Capacity Train-centric Interval and Switching Control

‘ Operation and System
Flexibility Platooning and
Coupling/Decoupling on the move

Simplify System Facilities

Increase the Scopeand Level
of Automation

Self-recovery and
Remote Control Driving

Fig. 10. Linkage between key performance indicators
and the direction of R&D in the railway
signaling
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