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Tracing a Logical Path of Passengers: A Case study of Seoul Metro Line 9

APe* - N2 - ENT . DME

Kyung Min Kim - Suk Mun Oh - Sung-Pil Hong - Suk-Joon Ko

Abstract Based on an observation that tag-out times of passengers from Smart Card data were clustered, Hong et al.[1]
recently developed a precise algorithm that detects a logical path for metro passengers. The logical path means the sequence
of train boarding and alighting. In this paper, we observe that tag-out times of passengers in Seoul Metro Line 9 were also
clustered; we trace an actual logical path of passengers by applying the algorithm. As a result, we identify 91% of passen-
gers successfully and find their logical paths; we also investigate passengers’preferences between express and local trains.

Keywords : Logical path, Metro, Smart card data, Express train
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Table 1. Studies on metro transit behaviors.

Study Line, City Data Method
Hibino ef al. [2] Tokyo
Guo & Wilson [3] London Survey Multinomial logit
Baek & Sohn [6] Line 9, Seoul
Sun & Xu [4] Beijing Smart card Probability distribution
Eom et al. [5] Line 1, Incheon Smart card & schedule Rule by assumption
Hong et al. [1] 11 metro lines, Seoul . Boarding & alighting groups
O Line 9, Seoul Smart card & train log from smart card
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Fig. 1. Tag-in/-out times for Gayang-Yeouido passengers.
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Fig. 2. Tag-in/-out map for Gayang-Yeouido passengers.

£ ool AK(Tag-in)3to] ofe|welrb] o5t 57450] QA Tag-in time)7h 5412} (Tag-out time)S 1342l L Aol
b Zloleh. QPkAZRE A AZkglel AAHA Y mform)ow R, A7 24 ClustenS o] 284 ek A
& 1T 4 9k ofoh 2 5719) Wl Hong ef al[l] A7-9] APl SANAE S5 B ).

% 2% 29 1oAet Bt A5 diste] ¢4 M% Pzl BPAIZRS Aol LR Q424 (Tag-in/out map)
ofth. 249 g-EPg el 19 19] 7t 2 (clusteryis FALT} o] BARAIZE WSl QPgAlgke] W9l S, =, HHow
A Sk Al WEls webech oA el 7F 2US shbo] Axjel Y A7 4 QITh AN ARk Fore] ZukA]
2} ojojEel waEAZES ofnjgitt. dlg So] TIS 7jeFe] FAlzo] 07:58:110]3 ool E2txzto] 08:11:310]ch. wetA,
IRl $h43t Solebel 7lore] QlARA|zto] 07:58:110]%0]m] ofojme] EAbx|zfo] 08:11:31 o]F7} Hlojof sk, 24l Lo
T SASE o] AL WEAFIH b TIARE ol g8tk 2 4 Q. RN ehe 2 el Aol v A2

4> W

;%%sgafa el Bl

oli= 75l
—z—w Tageinout A2k} kel 2 D EAAIZE s S0 ek ufe) A ol
29

2]
= 1
A 4 olehe RS BRIS 4 lrk. 3N S0 ARE FASHe PHES v,

aiarel FHLRE FA LA gk Mol i) 9EAe EF LHHBR 0-DAolo] ol§ ks ARAe] BAsH
th 3 2% Eurela maoeld Qv 2 g9 Gx] B fiel ek AR HREFRoute Type; RTE HolZth. o2 &
o, Bulelah watel ME U AR YA 0-DE YA B L QAN SHITHE RTIOR olge] 7hss
oh Qe B WO 5ok th UNLOR BT F SHISHE ARE JHsshAgh Backst Sohnd] o6 wEm
olefat AL MEEAA BA SA9 08%E WP HA Uehto W] HEae wejstel AgskA gt s
w2o] Y ANk 9 9 DXL SR F9ol ANAR ol g5 RTI, AMAAE S5 FYAAE 5t RT2,



EAEE SHAZ FEol| HEt S MSXEH B NS SHeE
S=ECsE=2Y 18 HM6E (2015 128) 589

Table 2. Route type according to stopping criteria of origin and destination.

Origin station Destination station Route type(RT)
Only local trains st Onlv local trains st RTI Boarding and alighting
nly local trains sto; nly local trains stop | RTL | = = % N logalimmmm e e e e N
Y P Y P local train o LocH O
Boarding and alighting
RTI I - ki et :
. Both local and express local train o o o
Only local trains stop .
trains stop RT2 Boarding local train alighting
express train O---- Local --=O——Express —Q
Boarding and alighting
RTI1 . O-----======-- Local ====== = Q
Both local and express Only local local train
trains stop trains stop RT3 Boarding express train
alighting local train O Exprens O~~~ Looa) = ‘0
Boarding and alighting
RT1 | T 7 7| ememmmmmmimins LOCAE ¢ e i X
local train % koom O
Both local and express | Both local and express RT2 Boarding local train alighting
trains stop trains stop express train O---- Local --=0 Simeves O
RT4 Boarding and alighting
express train O---- Local --2O——Express —Q

Jeunimi Yeomchang Seonyudo Natonal Assembly

Gayang Deungchon Shinmok-dong Dangsan Yeouido

Fig. 3. Possible routes on Gayang-Yeouido pair.
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Fig. 4. Logical train check in a route without transfer.
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Fig. 5. Logical train check in a route involving transfer.
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Fig. 6. Boarding and alighting groups for 6 trains.
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Table 3. Summary of the results of tracing of logical path of passengers.

Origin Station Destination Station No. (p;:tsizr;gers Route type No. (p;:ts;r;gers Tracinitseuccess
Only local trains stop | Only local trains stop 5,861(6.8%) RT1(Local-only) 5,522 94.2%
RT1(Local-only) 14,125(63.8%)
Only local trains stop | DO 1?“,‘1 a”f CXPIESS 1 54.863(28.7%) | RT2(Local-then-express) |  8,014(36.2%) 89.0%
e sop Sub-total 22,139
RT1(Local-only) 7,546(77.6%)
Both local and express .
trains stop Only local trains stop 12,335(14.3%) RT3(Express-then-local) 2,180(22.4%) 78.8%
Sub-total 9,726
RT1(Local-only) 8,658(20.7%)
Both loce}l and express | Both 10C2‘ll and express 43.459(50.2%) RT2(Local-then-express) 172(0.4%) 06.2%
trains stop trains stop RT4(Express-only) 32,983(78.9%)
Sub-total 41,813
Total tracing passengers 86,518 Total tracing success 79,200 91.5%
passengers
Table 4. Summary of passengers’choices by route type.
Route type No. passengers (Ratio)
RT1 (Local-only) 35,851(45.3%)
RT2 (Local-then-express) 8,186(10.3%)
RT3 (Express-then-local) 2,180(2.8%)
RT4 (Express-only) 32,983(41.6%)
Total tracing passengers 79,200
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Fig. 7. Number of passengers on upstream of line 9 in morning, April 11, 2015.
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Fig. 9. Histograms of total travel times for the Gayang-Yeouido pair: total, express-train-only, local-then-express-train, and local-train-
only(clockwise).
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