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ABSTRACT

The core of the transportation service, so-called Mobility 4.0 is the flexibility of the entire
mobility and its implementation. By doing so, the most essential element is to build a platform to
link a supply and a demand simultaneously. In other word, a comprehensive analytical framework
is to be set with a data repository which can be periodically updated. With such circumstances, the
entire trip chain including pedestrian movements is required to be thoroughly investigated and
constructed at the viewpoint of the intermodal transit station. A few studies, however, have been
attempted. In this study, the comprehensive analytical framework with the integrated mobility at
intermodal transit station was proposed, which consisted of the three modules; 1) Data Repository
Extracting from Smart Card DB, 2) Framework of Analyzing Integrated Mobility, and 3)
Interpretation of the Integrated Mobility with GIS information and the other factors. A case study
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with the seven railway stations (Sadang, Sindorom, Samseong, Gwanghwanoon, Gangnam, Jamsil,
Seoul Nat’l Univ. of Education) was conducted. The stations of the case study were clustered by
the three groups with the statistical ground, and it is most likely to understand the effect of a
variety of factors and a comprehensive data-driven analyses with the entire trip stages.

Key words : Smart Card, Integrated Mobility, Intermodal Transit Center, TOD, Land Use
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Transport System), UTS (Urban Transport System), C-ITS (Cooperative Intelligent Transport System), A-ITS
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D B4 O oA 2 2R B, 0) B4 O 947 A5 SR B, 3) B4 O o4
A H=-Hx 3 g BAskE §9Y, 4 B4 i JAA FEAEE 3 Shgo] TSk A
Origin Destination
L4 hd Departure ata Target Station

Arrival ata Target Station

Transfer tothe other transit modes at a Target Station

Transfer tothe other railway lines at a Target Station

(Fig. 1> Definition of the Travel Types at Intermodal Transit Center (or Railway Station)
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STAGE Bus Subway Walk Bus
based on Trip Chain STAGEa STAGE 2 STAGE3 STAGE 4 STAGE 5
Travel TIME In-Vehicle Time Access Time Access Time Access Time In-Vehicle Time

(excluding 3 waiting time and (including a waiting time)} (including a waiting time)
travel time between an AFC
and a plstform)

(Fig. 2> Definition of the Stage in Trip Chain
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STEPa. Data Repository Extracting from Smart Card DB

Network based Data Analysis Stationbased Data Analysis *  Extracting Individual Trip ChainInformation based on which station each traveler stops by.
*  Details: Encrypted Travelers' identification with Random Smart Card IDs,

Qrigin, Destination, Transit Modes, Travel Time, Departure Time,

Arrival Time and etc.

*  Building DataRepository by Railway Station (Intermodal Transit Center)

*  Fusing Geographical Information (ex. Land use and population dispersion)

STEP=z. Framework of Analyzing Integrated Mobility

1. Analysis of the Travel Types 2. Analysis of the Spatial Relation 3. Stage Analysis based on Trip Chain

f
* Major passenger group by Origin and * Classification of Functional Station with Sub-Stage Analysis

) L
PesiiEReT & SE * Analysis of the Integrated Mobility Index at Station
(Numberand Travel Time Distribution of the Sub-5tage)

* Travel Types by Station
* Travel Behavior/Pattern by time and Station
* Distribution of short-range, medium-range,

« Correlation between Travel Types and 4l q s at Stati
and long-rangetravels at station = Application of the Integrated Mobility Index

Pattern/Behavior

STEP3. Interpretation of the Integrated Mobility with GIS information and the otherfactors

1. Clustering Station Group 2. Urban Structural Linkage 3. Data driven Factors regarding Mobility —based
with Integrated Mobility Analysis and Land Use based on Inteirated Mobility Cenvenience and Comfortability
N _
v, 2 2
2 & [ H5
X W
(Fig. 3) Framework of Analyzing an Integrated Mobility at Station
1) 1CH4|: X}= 7|2} Data Repository 244 2=
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23 A8E AAsIL 7+=ID, SIHID, O]%X}%?"é s 82k AIRY, sk ARAD, FHRE, Ssdd A
H 5 B AFA Data Repository 750 B3 HRUHS ZokF 02 HESIHT (<Fig. 4> ).
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(Fig. b> Travel Types, Patterns and Statistics at Station
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(Table 2) Stage Statistics by Stations

Sation Name (slr:;,:r;%di " gfﬁfﬁéﬁ
Gangnam 4.22 1.46
Jamsil 450 147 ZNN
Seoul Nat’l Univ. of Edu. 4.66 1.52 . ‘ :
Sadang 494 156 y 40 AN
Sindorim 424 151 R el |
Samseong 3.86 123 e s e
Gwanghwamun 3.65 L12 s . Cuangnamn

B4 o 4R GAE o183 FAAY F FANT, BSFANNES BN SEHAT (<Fig. 8).
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obx AFH AE 76k 1%} B4 AAE vlgho g AFZEA] (Post-hoe test)S Eall AAE 3709 &4 T
[e]

B A 2 Baro] Fo% Aol U A OT BAHUG (<Table 3> F2). B A3, 1715 29, wr
LAY 205 S AP, AP, 305 A4S, PRTHOR FRAG. EAolg 54 2 A7HE

a5t Zlo] Jbsstn, welHal fEeld By B ol
o Qo Y15l TFHE AGAT} Aol 2715
5% 5 gl PSR AE 20 dehgth ol Seue, 53 FRdle] Bxolg B4l vel Byoz
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(Table 3) Analysis of ANOVA Test

ANOVA test
Types of Trip Sum of squares | Degree of freedom Mean square F-value Sig.
Departure trip 44.899 6 7.483 3.098 .007
Arrival trip 48.448 6 8.075 2298 038
Post-hoc test?)
Name Departure trip at a target station Arrival trip at a target station
1 2 3 1 2 3
Sindorim 0.5356 0.5356
Sadang 0.7778 0.7778 0.7778 0.7778
Seoul Nat’l Univ. of Edu. 1.0481 1.0481 1.0481 1.0481 1.0481 1.0481
Jamsil 1.1769 1.1769 1.1769 1.1769 1.1769 1.1769
Gangnam 1.6315 1.6315 1.6315 1.6315 1.6315 1.6315
Samseong 2.0040 2.0040 2.0040 2.0040
Gwanghwamun 2.1164 2.1164
F-value 0.086 0.053 0.094 0.086 0.053 0.094

2) ARFEA (Post-hoc Test): Al 71 o)¢e] Het 7+ 2ol & HA3H7] 18 ANOVA test (F-test) A7 &t ¢
Fo3t 2o & Hole Aoz yehd 7%, ol Ak 7+ Hdo] 23 Apolv} JuEA HATE FU B 3
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