| SIS R =2 X| J. Korea Inst. Intell. Transp. Syst.
SSAE o] 43 84 A Chain OD 7+ % &%

Establishment and Application of Subway Line Chain OD Using SSA

ol O] &* - & = gf**

* FAA R DAAR : FEQTY FERY AAATES AYATFY
e FAR BT AT 14

Mee Young Lee* - Doohee Nam**

* Korea Research Institute of Human Settlements
** School. of Social Science, Hansung University
+ Corresponding author : Mee young Lee, mylee@krihs.re.kr

Vol.18 No.5(2019) Q o

CEfelC, AU N Zo] AEAARASSA)S EA A RS RS0 1A AABH ST
pP.100~111 RE HAF o7 B dolth, tehd N3hd wAT} 2o AXHo| 1 Bl HAY
ko = 7| E SSAZ FE7|ol= BAV} YTk B AL RS 25 Baho] Az
2 B3] LHAAODE TESL BEF= WIS AESHT. S4 270] o] 83 AAF
Sotol A Ashd Bao] Uste] A RS BT oS SSAS] ARAe] Fg3h= Ay
2 AT o] APE 71E ssAd] Hlshe] AReA ] AT FRAZA R B Aol A
ZA517) WRo] GAE Exshs wAT i ZabE oabe] AukE EAo] bssith =
& B Uate] Foshe wAHAAODE FHH 0T DAL slo] et AIA

PISSN 1738-0774 AFNE Slste] NETMERITHE YR AdATE Bt SHAAE FHoT =i

cISSN 2384-1729 AoDe] 5% FEAGH Aol 3 I HIshe TP AN B AdT

https://doi.org/10.12815/kits.

2019.18.5.100 dale] : AAIE RN Aekd w2 A7 oD, HRAYRY, wEIlE, ¥vE YES A
ABSTRACT

The existing selected station analysis (SSA) method analyzes the link transfer mode data between
origin and destination of individuals passing through stations from a microscopic standpoint. As such,
existing SSA is insufficient as it uses integrated analysis using macroscopic data such as subway lines.
This research builds a line chain OD based on path search of individual passenger’s movement through
the subway, and explores means to utilize the findings. First, a method is proposed that searches the
traversed subway path from the linked passage modes that the passenger uses and applies the results
to SSA line analysis. Compared to the existing SSA, this method provides for analysis of commonly
conflicting features such as the line on which the station is passed, and the stations included on the
line thanks to the presence of complete information of the individual passenger’s traversed path. It
also allows for integrated observation of the line chain OD that approaches a certain station. For

Received 4 October 2019 enhanced understanding, Seoul Metro Line 9 is used as a case study to demonstrate the integrated
Revised 16 October 2019 formulation concept of line chain OD centered around a certain station as well as the macroscopic

hieplei 28 Qeisloer 20 features of the traversed path that approaches stations included on the line.
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A H G AL (Selected Station Analysis: SSA)S W5 # Z3}o] Z(Beckmann et al,, 1956; LeBlanc et al.,
1975; Dafermos, 1980; Sheffi, 1985; Lee, 2004)2] 187 -4 (Selected Link Analysis)= 7|HFS. 2 A<t 7)
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<Fig. 1> BBSB Observed by SSA in terms of Station @
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<Table 1> Passenger Movement in Transfer Subway Stations

Passenger Movement Mode Variable Line Comparison Condition
1) Departure Straight Ride Th(o) &(r)=d(a)
2) Departure Transfer Ty ) &(r) = d(a)
3) Arival Straight Alight Pedestrian Ty(s 5 &(b)=d(s)
4) Arrival Transfer Ty(< ) &(b) = d(s)
5) Line Transfer x'gb ®(a) = d(b)
6) Line Movement In-Vehicle xl, D(a)=o(b)
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<Fig. 7> “Express Bus Terminal” in Seoul Metropolitan Subway Network

<Table 2> Trip Chain Type of Express Bus Terminal Station

Trip Chain Type Number of Trip Trip Chain Type Number of Trip
XXX 165705 XXXO 409
XX 151471 XXX00X 347

XXXX 65680 XXXOX 327
00 53346 XOOXXX 284
XO00X 48962 XOXXX 186
00X 48509 X0 170
X00 47920 XXXXO0X 138
XOX 42117 XXXO00XX 96
00XX 17959 XXOOXXX 47
XX00 15843 XXXXXXX 37
XXXXX 11833 XXXX00 23
XX00X 11407 XXXXO 23
XO00XX 11312 OXXX 10
XXOX 4895 OOXXXX 1
XOXX 4119
XX0O0XX 2022
XX0 1053 Total : 709035 (100.0%)
: L.U70
OOXXX 947 Inclusion of OO : 259827 (36.7%)
XXX00 802
XXXXXX 533
OXX 502
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<Fig. 8> Transfer Stations of Seoul Metro Line 9

<Table 3> Summary of SSA in Seoul Metro 9 Line

Travel Travel No. of No. of Transfer Total Metro 9
Transfer Station Name Length Time Station Transfer Time Trip Trip A/B*100
(Km) (Minute) Station (Minute) (A) ®B)

Kimpo Airport 30.3 509 114 14 3.6 193967 76417 394
Dangsan 184 40.0 12.1 1.0 24 528929 227143 429
Yeouido 19.0 40.3 124 09 22 387097 251819 65.1
Noryangjin 225 46.2 14.4 0.8 2.1 581604 287776 495
Dongjak 219 442 135 1.0 24 568449 317966 559
Express Bus Terminal 20.8 44.6 14.6 1.0 25 709035 259827 36.6
Seonjeongneung 18.0 42.0 12.7 1.1 2.7 277230 123073 444

Sports Complex 147 339 119 0.6 1.7 294674 18605 6.3

£545 3o thate] nag S Rolth “naH

<Fig. 9> 87} #5499 F53 tn] AW ERZISA 5
N E3EL «x270] 317966 (1) YE T QT
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<Fig. 9> SSA for Metro Line 9 in Seoul Metropolitan Subway Network
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<Fig. 10> Trip Ratio of Through SSA for Metro Line 9 in Seoul Metropolitan Subway Network

Vol.18 No.5(2019. 10) The Journal of The Korea Institute of Intelligent Transport Systems 109



SSAE o|&¢%t X|5HH M Chain OD 5 % &

V.42 &

SSAE FEAEFUZTEAANA AFHAAE oo NS 7 FHoR ABste] BAshs
FPolth, 71E SsAE WAZoln FaHoR Bl ARy BRRHelE AP} wHoE B
s Baol e ANA FEA BAol WA ZART & ATE ssaclA AARZAYRP ] 23
o Fald Aol wAT AE ssA9) ABSAFA) DAEHE Beke AT, olo] T} SSAGIA

z3tg AEeAe) o 5ARE otale] AAA BAL FASE Wbe vlasn

£ ATl AN SSAL BE NS FYSHE AEsAL Askel TR mRe e AAsks 4w
ARG Tl AAFAY vIAH BHRY ofzt 54 G4, B =4, UEAZAAY SIEHE
gae BAsYos HENt PrlE,

A7 ALUERIEA AUATE Fato] SSATF “n&H U ARASl FAFAo] o Yoz
Azstol oIl A 8E nclFA. £ S0 0] BN 2E AETA A2ese
Fuste] ALMEROBMI D50 FYL ABste] BASHE WHES ANSGT FF W 2 A3
1 B VEYAY BHL BUSE Ae] FhHo avHT,

ACKNOWLEDGEMENTS

RS FEY BYATY FUOF AehRY L AAP-UFLEACARE FUOEQ0IS, FEY
Ao LEAEAZE FEH AL vheWs BARAQO, ALA TIENAEY & FEITU E
s}

REFERENCES

Azevedo J. A., Costa M. E. O. S., Madeira J. J. E. R. S. and Martins E. Q. V.(1993), “An Algorithm
from the Ranking of Shortest Paths,” European Journal of Operational Research, vol. 69,
pp.97-106.

Beckmann M. J., McGuire C. B. and Winstern C. B.(1956), Studies int the Economics of
Transportation, Yale University Press, New Haven, Conn.

Dafermos S.(1980), “Traffic Equilibrim and Variational Inequilities,” Transportation Science, vol. 14,
pp.42-54.

Gabriel S. and Bernstein D.(1997), “The Traffic Equilibrium Problem With Nonadditive Path Costs,”
Transportation Science, vol. 20, no. 5, pp.337-348.

LeBlanc L. J., Morlock E. K. and Pierskalla W.(1975), “An Efficient Approach to Solving the Road
Network Equilibrium Traffic Assignment Problem,” Transportation Research, vol. 9, no. 5,
pp-309-318.

Lee M.(2017), “Transportation Card Based Optimal M-Similar Paths Searching for Estimating
Passengers’ Route Choice in Seoul Metropolitan Railway Network,” The Journal of The Korea
Institute of Intelligent Transport Systems, vol. 16, no. 2, pp.1-12

110  PA=ITSYR|=EN| 187, MI52(2019H 10¥)



SSAE 0|88 X|5td =4 Chain OD #5 % &&

Lee M.(2018), “A Study on Selected Station Analysis of AFC-Based Integrated Transit Network:
Focused on Subway Transfer Stations in Seoul Metropolitan Area,” The Journal of The Korea
Institute of Intelligent Transport Systems, vol. 17, no. 6, pp.67-83.

Lee M., Shin S. and Kim B.(2018), “An Analysis Model on Passenger Pedestrian Flow within Subway
Stations: Using Smart Card Data,” The Journal of The Korea Institute of Intelligent Transport
Systems, vol. 17, no. 6, pp.14-24.

Sheffi Y.(1985), Urban Transportation Network, Prentice Hall, Eaglewood Cliffs, New Jersey.

Shin S.(2004), “Finding the First K Loopless Paths in A Transportation Network,” Journal of Korean
Society of Transportation, vol. 22, no. 6, pp.121-131.

Shin S., Baek N. C. and Nam D. H.(2016), “A Heuristic Optimal Path Search Considering Cumulative
Transfer Functions,” The Journal of The Korea Institute of Intelligent Transport Systems, vol.
15, no. 3, pp.60-67.

Vol.18 No.5(2019. 10) The Journal of The Korea Institute of Intelligent Transport Systems 111



