Journal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 38, No. 6: 941-947/ December, 2018 ISSN 2287-934X (Online)
DOI: https://doi.org/10.12652 /Ksce.2018.38.6.094 1 www.kscejournal.or.kr
Transportation Engineering 3o

HARSHIZEIS 1cfSt THID[E XN E=EY
- WSIIEJHHETHIEAHTE SaC= -

olajg*

Lee, Mee Young*

Link Label-Based Optimal Path Algorithm Considering Station
Transfer Penalty - Focusing on A Smart Card Based Railway
Network -

ABSTRACT

Station transfers for smart card based railway networks refer to transfer pedestrian movements that occur at the origin and destination
nodes rather than at a middle station. To calculate the optimum path for the railway network, a penalty for transfer pedestrian
movement must be included in addition to the cost of within-car transit time. However, the existing link label-based path searching
method is constructed so that the station transfer penalty between two links is detected. As such, station transfer penalties that appear
at the origin and destination stations are not adequately reflected, limiting the effectiveness of the model. A ghost node may be
introduced to expand the network, to make up for the station transfer penalty, but has a pitfall in that the link label-based path algorithm
will not hold up effectively. This research proposes an optimal path search algorithm to reflect station transfer penalties without
resorting to enlargement of the existing network. To achieve this, a method for applying a directline transfer penalty by comparing
Ticket Gate ID and the line of the link is proposed.
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Fig. 1. Three Lines' Ticket Gate ID of ‘Express Bus Terminal’ Station
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Table 1. Smart Card Ticket Gate ID

Terminal ID Station Name Railway Line
0152 Jonggak Line 1
1846 Suwon Bundang Line
Table 2. Links Connected by Two BigNodes
Depal.*ture Arrl.val Trave% Time Railway Line
Station Station (min.)
Noryangjin Daebang 2.5 Kyungbu Line
City Hall Euljiro 1 ga 2.0 Line 2
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Table 3. Transfer Penalty Between Lines (7,)

From | Transfer To Transfer | From Line | To Line
Station | Station | Station | Time (min.)
Yangjae Gangnam Yeoksam 3.5 Smbu.ndang Line 2
- Line
) Garak ] ) - -
Songpa Market Suseo 1.8 Line 8 Line 3
Table 4. Headway of Railway Line (/)
Line Headway (min.)
Line 1 3.7
U-Line 55

sl miapeAle] A90 2 WEYIA A% S Qe

g
AAE Egeke HaldareEo s &A% &go] agh 43
< e ) VeI Hohdh 7PEAL Tkl #4)
a7, & A7 ol2fd Wkl A S At

Epdh B Hghilo] AEE TR BYIETE

oft

r
1
&

4.2 A wEIICXREN

2017 10€ 189 R0 Y A58 wEIleoi & Fedtls
AEEL 20,846,811 (trip), o]F H=E3Y(S)2 8,369,938(trip)
o] viehdtt. Aw=gdolr GrleksEdEl Y] v EAehs
ko 2 2714 AUE|Q(A, B)E Fig. 7¢] gl ule} F31gkc}

-

(A) 94 FIFAITHES Ealo] Biudo] 25
= TSP PRSI TPk titks BRI
olF f13l = 927N E tPdoR sUAReAL
7NCas, 35 SR, A, T 7EhE ASie 867
£ dez 1) FL0F =)= ek 8

i

Subway Trip of Smart Card Data

l

Calculate demand(q™) in case both
r and s is transfer stations

|

Extract transfer station demand
( fr, f=, ) from (q™)
using the proposed link label based
optimal path search

|

Compare number of station and
line transfer Extract transfers in the
Seoul metropolitan railway network

Fig. 7. Case Study Process using Smart Card Data

5
pir
T
>
2
=
T:
ol
)4
it
)
o
s
o&
L
3
N
¥

(B) F=HERESY A AAE vpdoz B AFtolA] Alelst
+ JEFATRaEES Tkl RRERETE
Ak ofuf FlEgargjFolx] e ke =SSl E
vlelstal B o AEA EEEHE PRSI E
H|wdte] FEAATVES TS Sa3lgol igh Hsls

sfotgie,

867 A= FFGAL

e, A, 2371 Bl A HEE), THe eX|=3
7t SA 2L SRS, A9, e, AT 4,
T, AT A w1, AF, U9, A=R, 95ETA,
i, ST SRR A, B8 SR ok S5
&R, A, T, A, 7P 0, =4, s Al
G A, 01F 7 FANYT 84 =1, A4, 7RITA]
g7, 54, Y, 7, 79 JH, 25, A, =84 3%,
Solw, B4, T, A%, Bk AL o, 71, Ui,
7], ’H8, W, ETLY, T, vREr|t]oiAE], HEFE,
A% A, LA, Bl 7K A=, A 14} 1S, B,
HEYT, FETH, A-AA

4.3 ALI2I2(A)

B AHe B o] 3ishs 867 SrdilolAa] e EgS
A 8RS 71ske] B Atola] AAShs PABA7 MG
1EES EUE R Bke3lre] wslkE gelsith

Table 594 ¢*& Y&k g Ast & A7z 7,113
-5l 1,015,111(trip) 0.2 A AEEs 8,369,938(trip)<]
121%%E A8k ek ¢ 8 299 137 =3 sof gjste]
Aol A FTL MBS} @ wETR=g))

Vol.38 No.6 December 2018 945



Table 5. Transfer Station Ration to Demand between rand s

- P ARYEaE F4ow -

f
No. r s q° - -
f 'l s fr
1 Jamsil Gangnam 6,915 2,612 3,677 299 327
2 Gangnam Jamsil 6,814 3,704 2,822 24 264
3 Seolleung Gangnam 4329 1,429 2,479 193 228
4 Gangnam Sadang 4,233 1,251 985 145 1,852
7113 Gangnamgu office Daegok 1 0 1 0 0
Total Sum 1,015,111 169,921 522,440 38,700 284,050
(100.0%) (15.7%) (51.5%) (3.8%) (28.0%)
Table 6. Highest Frequency of Non Station Transfer (f~ )
. S
r S d : — - s s
f il - I
Gangnam Jamsil 6,814 3,704 2,822 24 264
Table 7. Highest Frequency of Departure Station Transfer (f" )
. S
r S d : — - s s
f il - I
Jamsil Gangnam 6,915 2,612 3,677 299 327
Table 8. Highest Frequency of Arrival Station Transfer (f~°)
" f
r S d : — - s s
f il - I
Gangnam Seolleung 3,429 798 1,436 314 701
Table 9. Highest Frequency of Departure & Arrival Station Transfer (/")
" f
r S d : — - s s
f il - I
Pangoy Gangnam 3,233 435 391 17 2,390
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BAAFE r-s2l] Uigt A= 717 Tables 6~99} 2t} Table
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Table 10. Change of Number of Transfer Considering All r-s Pairs

All Ticket Gate ID (r - s)

Number of Line Transfer (4,956,921)
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+ (2 =
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