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Ozet

T.C. Ulastirma ve Altyapr Bakanlig akilli ulagim sistemleri (AUS)
icin “Ulkemizde tiim ulagim modlarina entegre, giincel
teknolojileri kullanan, yerli ve milli kaynaklardan yararlanan,
verimli, glivenli, etkin, yenilik¢i, dinamik, cevreci, katma deger
saglayan ve siirdiiriilebilir akilli bir ulasim ag1 olusturmak.” [1]
misyonunu belirlemis ve gelistirilen stratejik eylem planinda bir
servis olarak hareketlilige (MaaS- Mobility as a Service)
odaklanilmis,  kullanicilarin = ulasim  ihtiyaglarina  akilli
uygulamalar ile ¢0ziim aranmast ve aymi zamanda da
siirdiirtilebilirligin  saglanmas1 amaclanmistir. Kullanicilarin
isteklerini karsilamak icin toplu ulasim, arag, bisiklet paylasimi,
ara¢  kiralama gibi c¢esitli ulastrma alternatiflerinin
kombinasyonunu sunabilen Maa$, kullanicilarin birden ¢ok bilet
ve Odeme islemi yapmasi yerine bir uygulama tizerinden tek bir
O0deme kanali kullanarak ugtan uca seyahat erisimi sunmaktadir.
MaaS sayesinde kullanicilar kendi araglarini kullanmak yerine ¢ok
daha ekonomik, siirdiiriilebilir ve verimli ulagim imkanlarina
erisebilmektedir [2].

Teknoloji ve verilerin gercek zamanli ve tamamen kisisellestirilmis
ulagim yonlendirmeleri icin kullanilmas1 olarak
tanimlayabilecegimiz kisisellestirilmis ulagim bilgileri ve son
kullanicilarin ~ ulasabilecegi entegre ulasim bilgi sistemi
uygulamalarinda temel prensip olarak konuma duyarh
uygulamalar mobilite araglarinin dinamik konumunu dikkate
alarak ve istasyonlara yiirtime siiresini de hesaplayarak
kullaniciya hareketlilige baglamak i¢in en uygun zaman hakkinda
bilgi vermektedir.

Son kullanicilarin - ulagabilecegi entegre ulasim sistemleri
uygulamalarinda Diinyadaki Ornekler incelendiginde arag
paylasimi, yolculuk paylasimi, sikisiklik ticretlendirme gibi trafik
yogunlugunun Oniine gegebilmek icin cesitli ¢oziimler de
kullanilmaktadir. Avrupa Birligi Komisyonu tarafindan fonlanan
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CITAVI ve ELTIS projelerinin ¢atist altinda bir¢ok c¢alisma
gergeklestirilmektedir. Projenin alt bagliklarindan olan ¢ok modlu
sehir ici toplu tasima kisisellestirilmis ulasim bilgileri adl1 alt
baslik icin referans olmaktadir. NODES, CLOSER ve Superhub
projelerinde birden ¢ok ulasim araci entegre edilerek kullanici igin
kapidan kapiya rotalama hizmeti sunulmustur [3].

Literatiirde yapilan c¢aligmalar incelendiginde toplu tasima
hizmetinde artan entegrasyon, ¢ok modlu rotalama ve fiyatlama
bilgisinin yolcuya 6nceden sunulmas: toplu tasima kullanimin
yayginlastirdigini ortaya ¢ikarmaktadir [4, 5]. Zhang, ve digerleri
(2011) gelistirdigi PATH2Go adli uygulamada San Francisco
bolgesi i¢in verileri kullanarak kullaniciya gercek zamanl hizmet
sunmay1 amaglamistir[6].

Hali hazirda {iilkemizde kullanilan uygulamalar ise MaaS
anlayisindan uzak, kisisel tercihlerin makine 6grenmesi yolu ile
degil de kisilerin belirtmesi ile uygulandig1 ve ulasimla iligkili
farkli ihtiyaclarin (6deme yapabilme, ara¢ paylasimi, trafik
engellemeye yonelik uygulamalar, vb.) tek bir uygulamada hentiz
entegre edilmedigi yazilimlardir.

Bu calismada kisisellestirilmis ulagim bilgileri ve son kullanicinin
ulasabilecegi entegre ulasim bilgi sisteminin olusturulmas igin bir
sistem mimarisi Onerilmektedir. Gelistirilecek ideal AUS mimarisi
ile ulasim modlar1 arasinda entegrasyon saglanacak, IoT
platformuna veri akisinin saglanarak toplanacak biiyiik veri
tizerinde analizler yapilarak ulagim altyapisi optimize edilecek ve
ulasim stratejileri gelistirilerek stirdtiriilebilir kentsel hareketlilik
saglanacaktir.

Calismada onerilen model igin ii¢ ana paydas bulunmaktadir. Tk
olarak kamusal ya da 0zel sirket tarafindan saglanan ulasim
hizmetini sunan hizmet saglayicilar (ara¢ paylasimi servisleri,
mikro mobilite servisleri, otobiis, metro, tramvay, metrobiis,
feribot vb. toplu ulasim servisleri), ikinci olarak sahip oldugu
veriyi analiz edip, bir mobil uygulama vasitasiyla hizmete sunan
yazilim hizmetlerini sunan hizmet tedarikgileri ve tiglincii olarak
da mobil uygulamayi kullanan son kullanicilardir. Bu paydaslara
ek olarak platform kapsaminda hava kosullar1 benzeri dis verilere
de ihtiya¢ duyulacak olup, bu veriler mevcut servislerden
saglanacagi i¢in ana bilesen olarak zikredilmemistir.

Uygulamanin hayata gecirilmesi asamasinda ¢ok paydash
yapidan anlik veri akisi API baglantilar1 ile saglanmalidir.
Verilerin kesintisiz ve giivenli olarak akisi sistemin sundugu servis
kalitesini dogrudan etkileyecektir.

Bu kapsamda 6ncelikli olarak tiim ulasim agini iceren ve ulasim
ile ilgili tiim servis saglayicilardan gelecek veriler ile dinamik bir
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veri ambari olusturulacaktir. Burada statik olarak yer alacak olan
noktalar durak, istasyon gibi noktalardir. Bunlar haricinde
araclarin konumu gibi verilerin tiimii dinamik olacak ve anlk
olarak sistem arayiizlerinden kullanicilara paylasilacaktir.
Sistemin verileri sundugu bu ilk basamakta, hava durumu, trafik,
toplu tasima, diger ulasim bilgileri (ara¢ paylasimi, bisiklet, arag
kiralama ve taksi hizmetleri), yol haritas1 ve ticret bilgileri yer
almasi onerilmektedir. Ifade edilen verilerin cografi konum
etiketleri de olacagindan dolay: harita {izerinde gorsellestirme
yapilabilmesi miimkiin olacaktir.

Sistemin CBS tabanli gelistirilmesi Onerilmekte olup, sistem
tizerinde hizmet sunacak tiim servislerin arag takip sistemleri
(GPS) veya benzer teknolojiler ile araclarin cografi konumlarmni
sistem {izerinden takip edilebilmesi; ek olarak da Odeme
sistemlerin entegre olmasi onerilmektedir.

Gelistirilecek bu uygulama tiim sehir kaynaklarimi tek sistem
tizerinde takip edebilme imkani sundugundan hem ekonomik
hem de sosyal faydalar iiretebilecektir. Tiim sistem kaynaklar1 tek
elden calisabildiginden dolayr kisith kaynaklarin  etkin
kullanilmasi séz konusu olacaktir. Odeme sistemlerinin kayith
olmas1 ve sunulan hizmetin degerlendiriliyor olmasi servis
sunucularinin  servis kalitelerini degerlendirme ve iyilestirme
sans1 sunacaktir. Ek olarak zaman faydasi ile sosyal faydanin da
elde edilecegi agiktir.

Diger taraftan kullanic bilincinin gelistirilmesi, kullanicilarin 6zel
arag sahipligi ve kullanim1 davramsindan vazgecirecek giivenin
saglanmasi gerekmektedir. Bu giivenin gelistirilme yolu da
kullanicilarin deneyimlerinden ge¢mektedir. Kullanicilar uygun
fiyatli, kolay erisebilirligin saglandigi, gtivenli ve kaliteli hizmet
aldiginin algisin1 benimsedikge kullanic1 bilinci gelisecektir.

Anahtar Kelimeler: Akallr Ulagim Sistemleri, Kisisellestirilmis Ulagim Bilgileri, MaaS

A System Architecture Proposal for Creating an Integrated Transportation
Information System Accessible by End Users

Abstract

T.R. Ministry of Transport and Infrastructure has determined its
mission for smart transportation systems to create an efficient,
safe, effective, innovative, dynamic, environmentalist, value-
added and sustainable smart transportation network that
integrates with all transportation modes in Turkey, uses up-to-
date technologies, makes use of domestic and national resources.
Mobility as a service (MaaS) is the focused strategy for the strategic
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action plan developed by the ministry. It aims to seek solutions to
the transportation needs of users with smart applications and
ensure sustainability simultaneously. MaaS, which can offer a
combination of various transportation alternatives such as public
transportation, car, bike sharing, and car rental to meet the
demands of users, offers end-to-end travel access by using a single
payment channel through an application instead of making
multiple ticket and payment transactions. Thanks to MaaS, users
can access much more convenient, sustainable, and efficient
transportation opportunities instead of using their own vehicles
[2].

Personalized transportation information (which can be defined as
the use of technology and data for real-time and fully personalized
transportation routing) and integrated transportation information
system applications all are location-aware applications; provide
information about the best time for the users to start walking
according to calculating the distance and walking time to the train,
bus or metro station for the basic principle. When the examples in
the world of integrated transportation systems applications that
end users can reach are examined, solutions such as car sharing,
ride sharing, congestion pricing are also integrated to prevent
traffic density.

The European Union Commission has funded projects such as
CTAV and ELTIS. Multi-modal urban public transportation, which
is one of the subtitles of the project, is the reference for the subtitle
of  personalized  transportation information. = Multiple
transportation vehicles are integrated, and also a door-to-door
routing service is provided for the users in the NODES, CLOSER,
and Superhub projects [3].

According to literature, increased integration in public
transportation, providing multi-modal routing and pricing
information before the passenger travels, increases the use of
public transportation [4, 5]. Zhang et al. (2011) developed an
application called PATH2Go, which is aimed to provide real-time
service to the user by using the data for the San Francisco region
[6].

The applications currently used in Turkey are far from the
understanding of MaaS, where personal preferences are applied
not through machine learning, but with the indication of people,
and where different needs related to transportation (payment, car
sharing, applications for traffic prevention, etc.) have not yet been
integrated in a single application.

In this study, a system architecture is proposed for creating a
personalized transportation information system and an integrated
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transportation information system that can be used by the end
user. The ideal transportation systems architecture will make the
integration between transportation modes, and optimization of
transportation infrastructure will be done according to big data
that can be collected on IoT platforms, and sustainable urban
mobility will be ensured where transportation strategies can be
developed. In this study, there are three main stakeholders. Firstly,
the mode of transportation (bus, ferry, etc.) provided by the public
or private company; secondly, software that analyzes the data and
puts it into service through a mobile application, and thirdly, the
end-user using the mobile application. During the implementation
of this application, data collection from a multi-stakeholder
structure should be provided. In this context, in the first step data
collection (weather, trafficc, public transportation, other
transportation information (car-sharing, bicycle, car rental, and
taxi services), road map, and price information) and processing
takes place. Data visualization will be realized with the processing
of these data according to the needs of the users. Vehicle tracking
systems (GPS) and payment systems will be integrated into a GIS-
based software, and personalized transportation solutions will be
offered to users by mobile or web client. High social impact gains,
especially traffic problems, will happen with the application that
can be developed. While ensuring that the experience spent in
transportation becomes user-friendly and comfortable, it will also
be cost-effective and less time spent in traffic. However, on the
other hand, it is necessary to develop user awareness and provide
confidence that will discourage users from private vehicle
ownership and use behavior. The way to develop this trust could
be done by good experiences of the users. User awareness will
improve as users adopt the perception that they receive affordable,
easily accessible, safe, and quality service.

Keywords: Smart  Transportation  Systems,  Personalized  Transportation
Information, MaaS
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