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[Abstract]

As more populations are getting older, the number of vulnerable pedestrians is increasing, thereby social problems related to
transportations also frequently occur in different areas and situations. Many of such problems come from bus drivers who may pass bus
stops not recognizing passengers about to board. In this paper, we propose a new IoT bus notification system developed to avoid these
situations. Our implementation aims to gain bus service routes using publicly opened data, notify passengers about bus stop locations
using GPS information and finally deliver the positions of those passengers to the bus drivers so that they can hardly miss passengers
who are willing to board on the right stop. By creating an application, it was conducted by means of a GPS to communicate the location
of the vehicle by means of GPS and transfer data to the location of the vehicle. Experimental results show that it is possible to accurately
determine the position of passengers even in a crowded race area. The average error distance is 31m, and if the data to be processed as
error is excluded, it provides a high reliability as 19m.
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Fig. 1. Hourly bus non-stop occurrence status.
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Table 1. Vulnerable pedestrians status in 2013 of Ministry
of land, infrastructure and transport.

Division 2013(Person) | Rate(%) | Population(%)
Disabled 1,468,556 115.5% | 2.9 %

Elderly Person 6,250,986 48.9 % 12.2 %
Pregnant Woman 436,455 3.4 % 0.9 %
Children 2,322,614 18.2 % 4.5 %

Child Companion 2,301,320 18.0 % 4.5 %
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Fig. 2. The operational flow diagram of bus notification
systems for vulnerable pedestrians.
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Table 2. Experimental bus stop list of Gyeonggi province.
Number Name of station

Subway line 4 Injeok Station

KT Donganyang Station

Gwiin Elementary School Station

Kkummaeul Hansin Apartment Station

Anyang Agricultural sale market Station

Anyang Haitai Shopping Mall Station

Burma-dong Community Center Station

Buan Middle School Station

Pyeongan—dong Community Center Station

OO N[O |Ww[N|—

0 Pyeongchon Hallym University Hospital

g 12, AE XYY He| &)
Fig. 12. Distance error at tested regions.
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