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Abstract : Transportation of goods by rail in border areas requires considerable time, money, and human
resources. Therefore, in this study, a blockchain—based non—stop passing system is proposed to solve this
problem. In this study, each transit station and train are designated as one network node, and the
corresponding node participates in the blockchain network to record and verify data. In the process, we will
design a blockchain network using Docker and design a network interface. Without changing the data and
information generated in the existing legacy clearance system, it is possible to configure a blockchain network
to ensure the integrity and reliability of the data and to minimize the consumption of time and human
resources. The railroad non—stop passing system aims to change the existing legacy system to a

blockchain—based non—stop passing system.
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{Table 1> Derivation of customs clearance system requirements

74 gof AN L7ARE NEH £ QALY
Y Al 12 R B A 95 54 dolE] 458 B0 B0 44 0adt
ok AA—EA A9le] # 23} BEA 7] B EDA AA T4
AHSEA 4A AR Alel FA4 4% | oA 9he 2w 44 ARl 7a4 4%
247 23 LA et
AA L | shmar WA Y oy ww wap ey | 10T B AR AR TR R e S e
B0 08 9 oA AAY BEUS | DEARl) B 99 B89 DEUs 0
A AR 5% [ ma g 9 doleel 458 ool T4E BEA HEST 74
POAC I
AR S oo g oA f g9 | BEARl 99 dades Bu 51 99 A
WA A
- ; Graf AREE g5t AAZE #A AA
93w Faper 7} Azje) 0% Az % g A3l rafana G| __;%3 A 2R AA
= 2t 3 kel wmel @l Aol BEAe WA Hel vER 74
ERT wok | dlole %S A BA mRed 47 SA 5Y GSM-R B4l T2Ew 28

oft it
ox
ye
-
iib)
oX
o
Shd
1%
oL
&
ot
o
o
ng
NT
)

> owE o

3PS Sl o E s AN A = glog =512 78)E 2= 9
Aoty] wizel, sixbel] AAlE oIl e R W At X 1o =W 71E F3 AAe A}
AL, %, A & 24F vold 9 ARyt FAs 3 AAE AE &5 A% D aata
of 3t} o]#fdt wlolE] FAAS BAS] HdlA Ve LPANEE ERE EUTh B =Rl @
E5AQ 7S B4 F AeAE Vst 22 9 BE FA0E A B9 AAE VI 53 A
A2E AAGTE E5AR1E 34 3 7Nk E - A9 AT 283 ol ks Aldsitt
A B5S A7) e, Hx A7 34

ol Al A2 EARE AAtetal, dak 9 ghEo] & 3.2 Hx XX =1 X Ao

ol e ul AvkE 459 ANghE vl wstol

A FA ARE R 997 248 o
FAGE FHE T Atk A FEAY AT ZEA = 9xelt) wrela] olglet A 229 oA} 4
29 AAE Tl =78 AdelA A FHE A g wpne Sgste] st Eaw 229 s)ul
W, s AR A B AHES BER oy 4n 29 AaNd e Ak 24 A5 5
T o, AR mAElS A olHd B g pande shte] B2 YEY T B3tk
Ak AlEE meR shE AR 5 gl 2 3 Fgo] Folaks k5o BE Hofsto]
RO R g AR TR el B 2 gy AxA e TS Bk dw AxAge
M5 s Sl 7S ARSI A = ANz gE 2= Afole] o|s|l@AS st el
Foha B4 AAS o R ESAR VM Y ormalE (oA 24 W) S A1estel 288 F)
A B3k AAR AR, 71E B8 BRI 1Y 2 w4 9
o el ARNE o JET 5 les T A A% Sol, 1% 1904 A =7ks} G 7)) %7
AR Abskehs ke AT S, 2 ATE o 2usle 24dE dxrt oo sHde) §)
TAA A Aol A shEE AABRE A0l oF g xR g 7t Aol FA4S ERE)

H
o
40
0
Ral
on
o
1]
10
o
i
o

719 =M He ST AHA 452U AT 5



_|_,
S

=

)

1o

of

A

i

e

)

:lOL_l,

= 1o F-L
nTm

rﬂ

—|—‘

oo X rlr AN

A%, A 5 u e S o
=
=

o of

>
oZ
ot
o
o
i
fn 0
¢ g
o
> {o
>
>
o
12 I oox
et

o
2
ANy
{o
_%f:_,
ll
off
r <
ﬂBi o]
i
o
et

Q
O
)
[
0,
ol
rlr
o)
o)
=
:Ol:,‘
oft
o
b
=
é
=

k=)
)
2
il
o,
i
)
it
™
it
4
30,
KT
~
L
2 X
Fu
e ook
fu 2

U
N
-
1o
l
=)
i)
NG
2
il
o
-
il
off
b
ol
L
N
Mo &

=2

do o Ho -
>
ﬂllm 0‘!0 Ol'm
ol
o
X

of gt
L
Mo o (m
:?L_l,
ofl
o it K o
o,

R >
-
i)
o T,

7] SlsiAM sadt BEE
Al A =7 S L

oA E¥ Al dd

Y

NI )

ox

N
=

0,
)
T
o
i
N
>
ol
X,
i) rk(l
H
Sl
)
)
s
o
2 e
o e
R

’ESHDL jL}JGOﬂ -1—“—:—
S B I S
g5oshs TUdstE AzE EAEA G 70
A UERA 9 AW 7357 wiitel P2P 7]REe.
T dolHE SFAleA gk 1 A AR UE =
7Vs AtelelA shtel St AwE #eE =7t
5wz AREHA] kot Hal A7t 34 H|o]
EHE 24shs 59 do] g 4= gik mEbA] o)

olE]e] FAAS BT = glom ou st w7tE b

ol o] Al it AUE A Fer} itk

AIZBAXUAT =X H19H 1. 2023. 6

3.3 S Xt HEQYI HEHE

#Ho7 Aab= e #Al(Machine) &%
T =, S8 At EAlskE PC7F T3
ol
-

we, ©
1e
Wi
O—|—’
o M
O lh
. o
>
i ox
o
1 x
- 1
ofm st
o
2
rLr
ﬁn
=2
= X
o

= Be a9 HolH 9] 4E A
5, E5A HES A Xﬁ]r??}ﬂ ﬁOH A B
EEMA YH9 go—ethereum([29] 0.2 T4
E5AQ w9 E ¥ES dddit)h uepA 33
olf o] A AR AT Hdshs vt dd &
A AE|H ]~

TjEo] AMgat B4 ZREEe AT 4

o wtoltk, Fuo} wmue) e

J

Visual Railway Simulation
i SUMO !
\__ TTTmmmmmmmmmm J
4
Network & Blockchain
i Docker Container i
| Private Blockchain |
v Network i
N\~ %
4
Data Collect
E Python i
XML 10 CSV !
Data \_ Seososooem Seosorooem y

[Figure 2] Network component for Non—Stop
Passing

d& 50l A= LufdlelX &8ss GSM-R ¥

ol
LTE-R& AR 4= Q= Aot [30] sl 41
MEREFS HT FokofA] TS S5 A}%ﬂ% x
2EZo|t}, GSM-RL A AAA oz &gwa

o, £5 5 Besl] 98 U2 LTE-R2> %Lﬁoﬂ

6 ALEAXLOE



A 7k LTE 7IRF A% $A 22 EFo|r} i
ZREZE AHESte] Aol T3 A HlolHE
Aeby, o5 HFshs AAE AXLh T3, Al
Utel] EAlsts E5AIQ Eg) BAIE] S84
= AT E5A] w2t FeEHE XEE FlA
g 9 dlolEE st
AaF w29 A g HaldA T xE

¥ 9 e} A dolEE dAdsiAl dctk A
ol J% OM AHEE = UEQ A QIE| o)A d
3 & 99 T =9 FHEh 9
7F e o] S AlEHe|AE] St
29} #Ath dAke] ol SUMO
(Simulation of Urban Mobility) & FAo] W,
BE5AQ =58 mAl Uy ©AR At

(Table 2> Data related to Non—Stop passing provided
by SUMO

dle) =
z}o] Hu T2 B Qs Ax}9
- - A5 A=
Eee | A4 saE 918 SAe
HE g3de) %, A
Azjo] &£ EHoo g A&dE= dxo olF
- ' AT
) -
Oaﬂ‘]_gl %i Oeﬂj].7]_ O]%_S]__\i_ %i
d=el T Az}t BGet Ao A4
o= A7k Az} HAATHA] 03 A7

SUMO+ OpenStreetMap 7159 AA A =&

Wgste] dxto) o)F-S AlEHC|AE 5 Qlrt 3
T AEIAS B8l 54 A F 3 e AYs)
o djd A< YA T HAE x@dTE 2
AT A= SUMOE &-83t0] T4 B3 Hx=
BAFsE, SUMOIA Ale 4= 9l dlolHE 7]

WEOR g} Batel ik vlelelE st
She WH9E BARITL SUMOIME B 29 e
YolEl g S 5 glom s dele g Pt
542 §3) AAE AEelelastsTh SUMOSIA
Fud 5 QY oleE ol9lelE teyshl A
AR, FAA Foh AAE AWFAN BEF 5 9

N
OIN

AIZBAXUAT =X H19H 1. 2023. 6

2 BeE HolHE FHHOR sfotshu et

i
f

F AtelM o= dele7h e 49 o
[3115 #Hgate] WER dlojels 38k
SRR Foh 9 b =7 ZHold [32]7F
74
| = Al fAsid XML}

CSV gz 74 = vk 27 20 waw v
A 2 %Loﬂm 285}

—

rr

2| AA "L AL AFE X&E A9, dlo|E 9 &
o] XML¥} CSVe dez $83 4 9leg A

[Figure 3] Validation of Non—Stop passing network
component

B4 AL B A%

HE Jii T/3Ee] i, ZF MEYA Shell=

FAQ wEe VY kB FAHEH o] V]
AL HEAANA f19 EF5AI UELAY =
= How gdd wrs vttt 5, T
29l WAl (Machine) &

)4
e

I =M 2 S AHA dE2E8get L 7



AIZBAXUAT =X H19H 1. 2023. 6

{Table 3> Procedure of Non—Stop passing network processing
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