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Constructing an Optimal Integrated Public Transit Network

Seongil Shin - Hyeonjin Cheong

Integrated transit network is composed of demand between stations and line network of
bus and subway. By using detailed information that is included in the integrated transit

network, the degree of service provision and operation status can be estimated.

As a part of 2004 Seoul transit system reform project, transit smart card using
radio-frequency (RF) were introduced in Seoul Metropolitan area. Since then, transit
passengers basic travel information can be all collected automatically. However transit
network has not yet been integrated into one huge network, but rather various small networks

of separate transit modes coexisting.

Transfer between transit modes is an important factor in integrated network. Due to
possible number of transfer lines and considerations upon diverse transfer patterns increase

exponentially, the task remains difficult.

Since current commercial programs that analyze transit demand and patterns are being
operated on a theoretical basis, are not suitable for real network analysis. Hence, its

application to analyze current integrated transit policy is limited.

To solve such limitations, this study focuses on using transit smart card data into building
integrated transit network and synchronizing theoretical background in order to analyze trip

chain.

This study examined applicability of data structure of transit smart card into integrated
network, and formed a new theoretical basis. The key aspect of this study is to apply
Mode-Link labeling concept by building a transfer network between individual transit modes.
Transfer link was applied in the transfer network by setting walking time, waiting time and

moving parameters between bus stops and stations within a transfer range that was set from



a certain bus stop or station, and information of a link was stored on a pre-transfer node.

The integrated transit network built in this study is capable of reflecting transit line
changes (new lines, modified lines, or deleted lines) or a change in stops or stations

automatically through a composed computing process.

This study applied O/D data from transit smart card to analyze subway demand (demand
between stations and for transfer stations) and presented path-finding cases including transfers.

Further recommendations to improve the integrated transit network were also proposed.

Conventional demand forecasting models could be used to evaluate implemented policies,
however it could not take account into the transfers between transit modes. As the transit
smart card system has been introduced, detailed information of a passenger’s travel pattern
can be obtained to analyze a passenger’s origin-destination path and transfer patterns. Still,
integrated transit network should be built with additional efforts.

In the buildup of integrated transit network, a transfer range is set by a walking distance
of transit passengers based on a bus stop or station. Afterwards, transfer links that considers
walking time and waiting time connects other bus stops and stations within the range.
Mode-Link Label and a big-node concept are then applied to be used as a path finding
algorithm.

Since link-based path finding algorithm finds paths based on the arrival cost of each link’s
end with the information of previous link saved, also with turn cost and transfer cost
considered as well as the information of previous link and arrival cost of pre-transfer node,
transfer issue can be solved.

In this study, every transit modes using the same road or rail was connected by a dummy
link. As dummy links may increase proportionate to the number of transit modes or lines, this
enables reflecting each of transit modes and lines features and transfers between transit modes.
Also, as paths of each mode are expressed as links, transfer issue in shortest path finding

algorithm in integrated transit network can be solved.

A transfer link is not an actual link, but rather a virtual link to connect transfers.

Path-finding process is executed after information of next transferable node is stored in

66 M hEES SN 75 o7



pre-transfer node.

The utmost advantage of this method is that a direct connection of transfer link is

unnecessary thus it can prevent reckless increase of transfer links.

In this study, two method were suggested in building a transfer link: using transfer node’s

coordinates, and connecting nodes within a transfer range.

This study proposes both methodology and theoretical basis of node-link system that
executes transfer automatically by computing process based on the coordinate data of transit

lines from transit smart card data.

Integrated transit network proposed in this study can be used in various transit related
studies including network analysis, transit demand analysis, and metro compartment
crowdedness analysis.
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