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[Abstract]

Currently, as the demand for stops in the urban increases resulting from an increase in the supply of
express trains, the development of trains capable of operating both high-floor platforms in the urban
and low-floor platforms in the suburbs is required.

In this paper, we studied the design and fabrication of a controller for train doors that consists of
low and high steps as a plug-in type door mechanism and thus can be used on low and high
platforms. This DCU H/W was designed and implemented using 32 bit MCU to control 4 motors, 33
digital inputs and 16 digital outputs. In addition, based on the software life cycle of EN50128, 2 items
of operation requirements and 12 items of control requirements were derived, and then they were
designed and implemented as operation SW. The implemented SW was tested for each requirement. As
a result, we performed tests on 13 items that could be tested in the mock-up out of 14 total

requirement items and showed that the requirements were satisfied.

» Key words: Low-floor platform, High-floor platform, DCU, SW life cycle, requirements,
plug-in type door

2 <f

A, n&GAt Higo] FUIEA BT Ak a9t Fulged wEl AR 1) &
RE AT A FRE B 8] 7hed A o] a7 Ea gtk # =RelAME
At a1 ZAFNA AFES e FYaQl ERjeg Ay wd aflow FAE dat
= ZSEE Alo}719] AA E ARl #ste] deGIth DCU H/WE 32bit MCUE AH8-3t4 4
Ao ®HE Aolstar, 3370¢) Digital Input®} 167§¢] Digital Outputo] 7Fs8te= A7 ake] 83}
Rom, F2F SWiz EN501289] AT Edo] 1 Frlo wpg} 2 e AR 27) 3tk Alo] &
T AR 127 FES EEete] A 7T § 7 8 Al digk AlES sksith

a A AA e =

A% 14 BB F Bl A R 137 FRel dhetel ABe S
S, 0T ARS WEES uglth
s ZHOL A4 BUE, DA BUS, 50f Ao [, SW MBIV|, RF A, 22429 ERY EOf

 First Author: Young-Seok Cho, Corresponding Author: Young-Seok Cho
*Young-Seok Cho (gyscho@gmail.com), Dept. of RnD, Wise Service Co., Ltd.
* Received: 2023. 05. 31, Revised: 2023. 07. 03, Accepted: 2023. 07. 04.

Copyright © 2023 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



2 Journal of The Korea Society of Computer and Information
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II. Preliminaries

1. Related works

1.1 Classification of railroad train doors and
domestic trends

1.1.1 Types of side doors for railroad cars and

features

AE AlJOIA Eor ARl S740] 2-ata} BXH A
Bot 37k 5 Al 9B o2 Ve YAl o
3 Besirt 715g it E3h 71E0) Ued] BUS
o]t of 7Huj] RfAlIA ZHE] Al AEte AlEs] Al
o & Q= A7|Al 15 Al R AojAlz " A

71Al mojAlARlo g HStE Y Qloh

F714] EolalAdle gl w2 S3told EfS)
(Pocket Sliding Door), OFAo]E  Z<2lo]dd A
(Outside Sliding Door) 22|11 22791 &2to|d EtY
T 0j(Plugin Sliding Door)2 &5=TH4|.

27 Zejolg Efe] ol AIRe] UE} ofat Afo]

o] o] mdo] o]=slo] AU} T3l EARS AsNEI=
29| Tojg, JuFgor F7| tiro Al&sH Y
7} 2g A0l Jhssick, o] WAL AU} 1tstl ¢
A47t 8ol & 5412 oKtk UHoR ol Hido]
Uik o Afolo] FAF F7to] Hesty, WdHat o
Atolof @-Zo] fdE o XAVt e, AZAE H 7]
9§} ofdicks 2AEE AL Qo

270 setolgd moje @9 =2 990mm ~ 1,300mm
o]t], o= 1,800mm ~ 1,900mm =2 oz} o] =
Aol Belxpt a7slE BARE Ao F2 A8H R

rir

¢)

oI}, Fig. 1.2 37 22jole) Ejde] 57429 758 ¥
Q1 Zojct.

COfEHd X}%“Elﬁ
’ == H&T’ }

xS .

KLY

Fig. 1. A pocket sliding type door system.
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Fig. 3. A plugin sliding type door system.
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1.1.2 Development trend of doors for local
railway vehicles
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III. Door control unit requirements
with low and high step for
semi-express railway train
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Fig. 4. Door system mechanical configuration
diagram(KTX-Connection base)

3.1.1. Requirement of door operation
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3.1.2. Requirement of door control
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IV. Implementation and
experimentation of DCU

4.1 Door Control Unit design and implementation
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Table 4. High step + door open/close test.
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Table 7. Push the ENABME button after high/low, open
and ZSS set.
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Table 5. Push the open button after high/low, ENABLE
and ZSS set.

Table 6. Push the ZSS button after high/low, ENABLE,
open and ZSS set.
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Table 10. Check open if Zss signal is inactive.
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Table 13. Door opening test when the step does
not open.
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V. Conclusions
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