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Abstract

In this study we present a carpooling application, namely YolArkadasi, which runs on Android
smartphones and is developed specifically for Turkish speaking users. Carpooling is the sharing the
same vehicle by multiple people that travel the same direction. While carpooling can provide
environmental benefits such as fuel saving and gas emission reduction, it can also help people to
socialize and reduce their driving stress. When compared to the state of the art applications,
YolArkadasi provides powerful mapping services and features that guide users throughout their
journeys.
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1. Introduction

Journey sharing is the sharing of the same vehicle by multiple people that travel the same
direction. It is a general termthat refers to many forms of vehicle sharing such as carpooling,
slugging, flexible carpooling, and real-time ridesharing. These formations differ by means of type
of the agreement between the participants and the motivation behind the agreement. In carpooling
travel costs are shared among the participants while in slugging no money is exchanged. In
flexible carpooling there exists meeting points while passengers are picked up from their
locations in real-time carpooling. Flexible carpooling and real-time carpooling are generally ad
hoc while carpooling is pre-scheduled.

Carpooling gained popularity at various times with different motivations. It popularized during
the World War Il and in the mid-1970s due to the oil shortages then lost its popularity [1].
Recently it is again in favor mainly due to environmental concerns and personal benefits such as
reducing the carbon emission [2] and the driving stress [3], respectively.The wide use of the
Internet and the smartphones have also contributed to the popularity of carpooling as they
provide several mediums for such journey shares [4]. Search engines return hundreds of
thousandsof results for “online carpooling service” query and smartphone market searches return
hundreds of applications for a similar search. However, very small number of the carpooling web
pages have Turkish in their language options, and to the best of our knowledge none of the
smartphone applications has. In this paper we introduce a smartphone application for carpooling
called YolArkadasi that is developed for Turkish speaking users. It is developed for Android
smartphones.When compared to the state of the art applications it provides powerful route search
options, route planning and route matching mechanisms, and additional features such as showing
the route the meeting point, estimated arrival time of the car to the meeting point.
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The rest of this paper is organized as follows. In Section 2 we summarize the state of the art web-
based and smartphone applications for carpooling. In Section 3 we introduce the architecture and
implementation of the application. Section 4 concludes the paper with future directions.

2. Background

Carpoolingfirst appeared in the US policy during the World War 1l when the country faced oil
and rubber shortages and then disappeared until the mid-1970s when the country faced another
oil and energy crisis. With the termination of these severe conditions carpooling also fall out of
favor. Recently carpooling has once again gained popularity due to environmental and personal
concerns. It is estimated that carpooling in San Francisco would save $3.000.000 in fuel
expenses, reduce the CO, emission around 8200 tons annually [5]. Researches [3, 6] also report
that people prefer carpooling over single occupant vehicle journeys for personal concerns such as
meeting new people, reducing the driving stress, and guaranteed parking. Due to its benefits to
the environment, governments also encourage carpooling by implementing several infrastructures
such as high occupancy vehicle lanes [7].

The Internet and smartphones also contribute to the current popularity of carpooling as they
provide web pages and applications, respectively, for people to team up. In Table 1 we list some
web pages and smartphone applications and the number of registered users.

Table 1.0nline carpooling mediums and the number of registered users as of August 2014

Web site / Application name  Number of registered users

www.carpooling.com 6.000.000
www.carpoolworld.com 284.124
www.erideshare.com 280.000
carpooling.co.uk 5.000 — 10.000
carma carpooling 5.000 — 10.000
direct ridesharing 10.000 — 50.000

www.carpooling.com [8]lunched in 2000 and currently operates in seven European countries.
Drivers may offerone-time or scheduledcarpools. Carpool offerings and searches are done by
choosing theoriginating and the arrival cities from a prepopulated list of cities. A journey that has
the originating and the arrival cities of a search as its stopoversis also returned.Searches can
further be specified by putting criteria on features such as sexuality, smoking habit of the other

party.

www.carpoolworld.com [9] is another internationally operating carpooling website. To offer
carpools users need to fill in address text boxes which are later pinned on the map by the Google
Geocoding API [10]. If the addresses cannot exactly be decoded into geographical coordinates,
approximate locations are suggested. The site also allows users to search carpools at various
location granularities such as all offerings within a country, state, and city.


http://www.carpooling.com/
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www.erideshare.com[11] is yet another internationally operating carpool website that differs
from the two above in the way users post their carpool offerings and do searches. In this web site
routes are posted in the form of free texts. To perform a search users are placing the arrival
locations and the direction they need to travel through. As an example if the arrival city is set to
Ankara and the direction to NW, the search engine will return any carpool offering that starts at
the north west of Ankara.Users need to manually go through each result to find out if the offering
starts at or passes throughthe originating city.

carpool.co.uk [12], carma-carpooling [13], and direct-ridesharing[14] are some of the state of
the art smartphone applications developed for carpooling.carpool.co.uk is the mobile application
of www.carpooling.com where carpool offerings and searches are done by selecting the
originating and the arrival cities from previously populated list-boxes. Carma-carpooling and
direct-ridesharing are smart phone applications similar to www.carpoolworld.com in a sense that
users provide the originating and the arrival locations as texts which are geocoded into latitude
and longitude and are pinned on the map. If no exact coordinates could be resolved for the
addresses approximate locations are provided.

YolArkadasi is similar to the above mentioned applications as itworks in integration with the
Google Maps, is capable of returning search offerings that exactly or to some extent match with a
search query. Its differentiating features are

1. Originating and arrival location areprovidedby tapping the map instead of proving an exact
address.

2. It shows the route to the closest meeting point if the carpool offering does not exactly pass
from the location of the user.

3. It calculates the estimated arrival time of the driver to the meeting point.

The first distinguishing feature removes the necessity of providing exact addresses. Benefit of
this feature is twofold: a) the user may not know the neighborhood well, and b) the address may
not be geocoded. The second feature is beneficial for those that do not know the area well, as it
shows them to the shortest route to the meeting point from their current location. With the third
feature the application aims to minimize the waiting time, both for the passengers and drivers, at
the meeting points.

YolArkadasi is developed for smartphones that run on Android mobile operating system. It is
integrated with the Google Maps for web mapping services. It uses Google Maps API [15]
functions for route planning and route plotting.

3. System Design and Implementation

The system is composed of three main components: the central service provider, the mobile
application, and the map server. The communication between the application and the central
control unit and the map server is achieved via, respectively, some user defined web services and
web services provided by Google Maps Android API. A web service is a software system
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designed to support interoperable machine-to-machine interaction over a network[16].Since 2005
Google has been providing APIs that allow integration of Google Maps into websites and mobile
devices applications. These APIs provideservices such as collecting application specific data,
visualization at different levels, and route planning. Figure 1 depicts the component level design
of the system.

The Central Service

Mapping Services Provider
Server

(Google Maps) User registration and

authentication services

b

Google Maps Android AP

4

Journey planning

services

Yol Arkadasi . &
—

(The mobile application) User defined

Web services

Journey search and
matching services

Figure 1. Component level system design

To use the application users need to be registered. User registration and user authentication
module is responsible for registering new users and authenticate the registered users. To plan a
carpool, both parties need to provide their originating and arrival locations and set the type of the
carpool either as a regular or a one-time event. Services related to collect such data are provided
by the journey planning module. Although there may be several carpool offerings, it is rare that a
search exactly matches with an offering. Journey search and matching module is responsible for
matchinga search against the search offerings and find out overlapping routes. This module also
provides functions such as plotting the route to the closest meeting point and the estimated arrival
time of the driver to the meeting point.

Figure 2 shows the use case diagram of the system. Two types of users can use the application:
guest users and registered users. The only service available for guest users is the registration
service. Registered users, on the other hand, can create a new carpool, search for a carpool, list all
of his/her carpool offerings, reply the carpool request sent by other users, or make a request to
join a carpool.
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Figure 2.Use case diagram

All the data about the users and carpools are stored in a relational databasewhich resides in the
central service provider. The mobile application can access this data via the web services the
central service provider publishes.

The application is developed in Java programming language. The mapping services are managed
via Google Maps API v2. Web services published by the central service provider are coded in
ASP.NET. MySQL is employed as the database management system. The application is
developed for devices that run Android OS version 2.3.3 or higher. The central service provider
needs to run on a Windows OS with ISS extension.

Figure 3 is a snapshot of the user login and user registration windows. Users are prompted with
appropriate error messages when an invalid user name (e-mail address) - password pair is entered
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Figure 3.GUIs for user login and registration
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at the login screen and different passwords are provided during the registration step. Users also
need to provide whether they own a car or nor.

Figure 4 is a snapshot of the main menu window that a registered user faces. Through this
window a registered user can create a new carpool with the YeniKonumBelirle button, list his/her
upcoming carpools with the Giizergahlarim button, modify his/her carpools with the Giizergah
Planla button, and search a carpool with the Giizergah Ara button.GelenandGiden buttons list the
carpool requests the user has made and received, respectively.

.41 @ 00:43

& Yol Arkadasim

Yeni Konum Belirle
Glizergahlarim

Guzergah Planla

Glizergah Ara

Istekler
———
Aliilhan
R ———
—

Figure 4. GUI for main menu

In figure 5 GUIs for creating a new carpool offer are shown. In the first window, namely
GiizergahKaydet, the user sets the journey name and the originating and the arrival points by
tapping the pins which invoke the map. In the second window, namely KonumSeciniz, default
route generated by the Google Direction API is plotted. The user may modify the route by adding
stopovers. In this window the user may zoom in/out the map to correctly set the route. When the
Kaydet button is tapped the third window, Giizergah Kaydet, is activated which shows the
originating and the arrival address boxes filled — which were initially empty. Tapping the Kaydet
button in the third window finalizes the journey planning operation. Tapping the Iptal button in
the second window clears the map while the same button in the third window returns to the main
menu window.

Carpools that are offered by a user are listed on the Giizergahlarimwindow which is show on
Figure 6. Tapping on a carpool offer activates the Giizergah Detaylari window where details of
the carpool are listed. For each carpool originating and arrival addresses and the distance between
themare displayed. Haritazizerinde gor button shows the route on the map.

Users can modify their carpool offerings by tapping the Giizergah Planila button. Screenshots for
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Figure 6. Carpool details

this operation are shown on Figure 7. To modify a carpool, a user first needs to select the name of
the carpool froma list-box and then set whether this is a one-time or a regular carpool. If the
carpool is a regular event the user needs to specify its frequency, i.e. once a week, every day, or
working days only. The user also needs to set the date, or the start and the end dates of carpool if
the selected carpool is a regular event, and the time.

By tapping the GiizergahAra button of the main menu a user can search a carpool. The search can
be a simple search or a detailed search. In the simple search user simply pins its originating and
arrival locations and the application returns the upcoming carpools that have these locations on
their route. In the detailed search a user needs to provide the date and the time of journey he/she
is looking for, his/her originating and arrival locations and the distance he/she can travel for
meeting up. GUIs for searching a trip are shown on Figure 8.
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Figure 8. GUIs for searching a carpool

Search results are listed as shown on Figure 9. The first window shows those carpools that pass
through the user’s originating and arrival points. For each result, enlarged in the second GUI,
name of the carpool, name of the driver, originating and arrival points of the driver and the
driver’s total trip distance are provided. When tapped on a carpool, a map that shows both the
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sought trip and the found trip is displayed. In the third GUI of Figure 9 the route drawn in red is
the driver’s route and the one in green is the sought one.
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Figure 9. GUISs for listing results of trip searching

The application also provides interfaces for users to communicate, and follow their carpool
requests. Figure 10 shows these interfaces. With the IstekGonder window a user sends text
message to a carpool owner. The second window lists the carpool requests made by other users,
and the last window shows the status, i.e. approved, rejected, pending, of carpool join requests

made to other users.
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Figure 10. GUIs to set up a carpool and follow requests
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5. Discussion and Future Remarks

As far as we know YolArkadasi is the first carpooling application that supports Turkish. When
compared to similar studies it has the following distinguishing features:
1.1t uses maps to plan the journeys rather than providing originating and arrival addresses.
2.Plots the route passenger need to followto the meeting point and the route to his/her
destination after leaving the car.
3.Calculates the estimated arrival time of the driver to the meeting point.

To further improve the application we plan to store the journey plans in databases that are
specifically developed to store geographical data and add mechanism to rate drivers and
passengers.
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