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ABSTRACT

In the case of an urban railway station where several routes are passed by, it is difficult for the railway
station user to find their desired path, as it is very complex. Especially in the case of the mobility
handicapped and for complex transfer stations, it is difficult for them to find the platform they want to
go to, and it is even more difficult to find an available path that includes an elevator or other features
to reach a platform where they would want to go, than the general public. Therefore, we think the
satisfaction of using railway stations by the mobility handicapped is likely very low in comparison with
that of the general public. Accordingly, in this paper we propose the operational scenario of a CoBoT
(Collaborative Robot) to provide a system that can follow positioning-based paths within the railway
station through which it will guide these mobility handicapped people so they can use railway stations
casily with the CoBoT escort service for the mobility handicapped.

Keywords: CoBoT, collaborative robot, convenience, handicapped, mobility, mobility handicapped,
route guidance system, train station.

1 INTRODUCTION

The mobility handicapped is a comprehensive user group that has temporary or continuous
restrictions, or inconvenience in movement, when using public transportation facilities due
to inconvenience, and actually, all of us are potential mobility handicapped. In the case of
Korea, with its entry into being a super-aged society in 2026, it is expected that the mobility
handicapped, including the elderly population, will increase remarkably; and it is expected
that not only inconvenience factors will increase because of the decline in cognitive ability
to judge and due to physical condition, due to the aging, but also their fitness level will be
different.

For the elderly who are mobility handicapped, stereoscopic movement and/or transfer
itself such as upon use of stairs, escalators, and elevators is an inconvenient matter; and in
case of emergency, there is a difference in cognitive response time for them to understand
various loT-based information and escape systems and to escape safely according to
instructions. For mobility enhancement for the mobility handicapped, the Mobility
Enhancement for the Mobility Handicapped Act [1] has been enacted in Korea, and under
the vision of the realization of a society with traffic welfare convenient to all, “the mobility
handicapped shall have the right to use all of the transportation means without discrimination,
safely and conveniently.”

As for the movement restriction issue of the mobility handicapped, in the case of Korea it
is our belief that continuous improvement in the satisfaction of use is required, as satisfaction
of use within the railway station is very low, although the installation rate of convenient
railway facilities for ease of mobility reaches up to 91.7%. Table 1 shows that the satisfaction
of use is relatively low compared with the installation rate of convenient facilities for use at
railway stations. That is, through the current state data for urban railway, subway and the
railway in 2011 and 2016, it was found that, although the average installation rate is at the
level of 92%, satisfaction about it falls behind 68%. In the case of passenger facilities other
than transportation means, we may see that satisfaction is at a relatively low level, compared
with the installation rate of the railway station, because it is about 66-68% although the

WIT Transactions on The Built Environment, Vol 181, © 2019 WIT Press
www.witpress.com, ISSN 1743-3509 (on-line)
doi:10.2495/CR180211



236 Computersin Railways XVI

installation rate is 81-84%. As seen in Table 1, although installation of convenient railway
facilities for mobility at the railway station increased, it is our opinion that the satisfaction of
use to it is very low; and especially, the mobility handicapped who appeal regarding the many
difficulties in using the complex transfer station [2]-[5].

2 STRUCTURE OF ROUTE GUIDANCE SYSTEM

FOR THE MOBILITY HANDICAPPED
The mobility handicapped (physically challenged person, senior citizen, infant companion,
etc.) and general railway users at the railway station need a system that can be connected
with a server at anytime and anywhere, and which can provide a safe path for information,
provide varied and convenient information, such as the surrounding risk information and
more. We propose that the structure of the system be developed so that all railway users,
including the mobility handicapped, can receive rapid emergency measures by transmitting
their location to related institutions immediately, in case of emergency; and through linking
up to the public transportation service and more in the future, so that integrated solutions can
be provided to guarantee the right to mobility for all pedestrians, including the mobility
handicapped.

Fig. 1 roughly shows the route guidance and support system for these mobility
handicapped people at the railway station, and basically, it is a system meant to provide the
mobility handicapped with the convenience of mobility and traffic welfare service, based on
positioning within the station. To support this service, we have a plan that consists of CoBoT
for the mobility handicapped, a station map creation module, and a control system to create
optimal paths.

Although this proposed system consists of a basic proposal for the mobility handicapped,
this system was configured to have expendability, so that even general users can use it
through dynamic, static data and interface with the railway. Fig. 2 shows a block diagram of
the overall system, which was developed in consideration of this expendability.

Table 1: Current state of the installation rate and satisfaction of use and convenience in
facilities.
Current state As of end | Corrant state as of end
Remarks
2011 2016
Classificaiion
Insinlation Insinliatien Insinlation
Saticiciion Satisciion Satisihciion
rate rate rate
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terminal
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facilities Adrport
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Figure 1: Overview of the proposed system.
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Figure 2: Configuration of the overall system.
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Figure 3: Indoor positioning-based service.

3 SERVICE SCENARIOS FOR SUPPORTING THE MOBILITY HANDICAPPED
To improve services for the movement of the mobility handicapped within the railway
station, various services such as the service for convenience of mobility, as shown in Fig. 3
where the determination of indoor location is available, escort service through calling for
CoBoT, emergency and notification service, etc. in the case of accidents can be provided.

3.1 Escort service by calling for CoBoT

If any mobility handicapped person/s should want to have the escort service by CoBoT, then
they have to select the escort service when they request service. It is the system where, if any
railway mobility handicapped user arrives at the railway station and requests for the escort
service of CoBoT, CoBoT would approach the requester, and if the requester orders CoBoT
to start services, CoBoT moves along the optimal distance to the destination autonomously,
and the requester moves along with this CoBoT. These are shown in Fig. 4. Fig. 5 shows an
example of providing an optimal path as the escort service. During the movement towards
the destination, information on convenient facilities such as the rest room can be provided,
as depicted in Fig. 6.
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Figure 4: CoBoT escort service.
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Figure 5: Example of the use of the route guidance mobile app.
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Example of the location announcing app (application) screen for finding

Figure 6:
convenient facilities within the station.
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3.2 Emergency service for the mobility handicapped.

One function is to find out the location of the mobility handicapped and to evacuate them to
the safest place, through the mobile app held by CoBoT and the mobility handicapped, in
case of an emergency outbreaking within the station, as depicted in Fig. 7. It is this service
where the management system monitors the location of the mobility handicapped people
within the station, like in Fig. 8, if any mobility handicapped person arrives at the railway
station and requests the service, and is guided by the app for the mobility handicapped and
CoBoT, to evacuate to the safest destination in case of any outbreaking emergency; and it is
designed so that CoBoT can transmit the video of the place where an emergency is occurring
or other information measured by environmental sensors, to the management system, if
necessary.
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Figure 7: Emergency notification service for the mobility handicapped.
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Figure 8: Example of position monitoring screen for the mobility handicapped.
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4 CONCLUSION

This paper presents the configuration of the CoBoT-based route guidance and support system
which was proposed to enhance user satisfaction of the mobility handicapped patrons at
railway stations, a positioning method within the railway station, the operational scenarios of
several services on the basis of them, and the mobile app screen where some results were
realized. If services using the CoBoT and operational scenarios are eventually realized and
used in nationwide railway stations, it is expected that the gap between satisfaction of use
between the mobility handicapped people and the general public at railway stations will
decrease much. In addition, as a safety service using CoBoT can be provided, it is expected
that the system will be an effective model for enhancements in convenience and importantly,
enhancement in achieving patron safety.
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