Australian Journal of Basic and Applied Science, 10(2) Special 2016, Pages:

AUSTRALIAN JOURNAL OF BASIC AND
APPLIED SCIENCES Australian

Journal of

Basic and Applied Sciences

ISSN:1991-8178 EISSN: 2309-8414
Journal home page: www.ajbasweb.com

NSI Publisher

A Mobile Cloud Application for Bus Tracking Systerr
Vijayalakshmi Muthuswamy, S.Sandhy&, Preett and M.C.Ponni

CEG Campus, Anna University, Chennai, India

Address For Correspondence:
Vijayalakshmi MuthuswamyCEG Campus, Anna University, Chennai, Ir.
E-mail: viim@annauniv.edu

ARTICLE INFO ABSTRACT
Article history: This paper focuses on the implementation of a Basking system, by installing GF
Received 04 December 2015 devices on city buses. If passengers had an eagyonsee which bus is near to th
Accepted 22 January 2016 location and the time it would take to reach thepsthey can make a decision
Available online 14 February 2016 whether or not to wait at a bus stop. Buswatamigpplication designed to display

realtime location(s) of the buses in Chennai city. BRS data of the bus locatic
Keywords: will be transferred to a centralized server vehttte manipulations happen and the
Cloud Computing; Location based is provided with a list of possible buses he cawdtlalong with the timeline diagre
tracking; GPS and a route map

INTRODUCTION

The Metropolitan Transport Corporation of Chenres hn operating area of 3,929 square kilometetsa
fleet strength of 3,798 having 5.184 million paggss each day, generating Rs.30,034,000 wititcaapancy
ratio of 75.83%Each MTC bus can cy 72 people, including 24 standing passengers.otleaepancy ratio il
Chennai is amongst the highest for the 38 trangmrgorations in the countrSuch an important component
our country does not have smart applications tp paksengers use thervice easily. As users of the MTC &
service, we never know when the bus will come. ¥raltto miss crowded buses thinking that the nestvall
come. But the next bus never comes so early. lh sases, the commuter drops the plan of going lsyamd
switches to auto instead. Such occurrences mageeithe revenue for MTC. So a better way to findig-win
situation for both the MTC and the public is to éiep an application that tells the current locatidithe buses
This requires the buses to bted with a phone with internet connection and application installed. Th
application will send the coordinates frequenthoto server,thereby we can easily find the locatibthe bus
Similarly, we also have an application for the palhat hdps them to not only find which bus to take,bute
the current location of the buses and how long thesd to wait to catch the bus. This helps the teséake ¢
wise decision on which bus to board to reach tthegtination on tim

This applicatioris intended to help the general public who reqthiee details of the buses to board, in ol
to reach their desired destination. The user nemdisstall this application in their android dewicThe user'
current location will be automatically deted by GPS. The user needs to enter the destinagishe wants 1
go. This request will be sent to the server. Theesehas the details of all the buses, their roatasthe currer
locations of all the buses through the GPS instalheeach bus. Te server filters the buses that can take
user to the destination. From this filtered lsg apply our algorithm to find the best possib#t ¢f buses. S
the user gets a list of the desired buses tha@seaching him along with the time reced for the bus to reach
the user and the travel time to reach the destinaBased on this list, the user can take a decimowhich bus
to choose and reach his destination within shoties. Supposeif an unusual event occurs, such as stop
by a freight train at a crossing, in such case busable to move, so arrival estimates can’t be ¢aied, it will
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switch from counting down the minutes to a "DELAYEDotification. Once the bus begins to move again,
arrival estimates will appear again. Integratiothv@oogle Maps also helps the user to see thel travge.

Literature Review:

A considerable amount of money is spent on IT-hageplications such as real-time, at-stop disptays
public transport, but actual knowledge about théab®ral effects these have on customers or pailenti
customers in real life is quite sparse. In theydagleration of a bus system, the movement of vesiid affected
by the uncertain conditions as the day progresset) as traffic congestion, unexpected delaysramdomness
in passenger demand, irregular vehicle dispatctimgs, and incidents. In a real-time setting, regeas have
devoted significant effort to developing flexiblertrol strategies, depending on the specific festwf public
transport systems. Lin and Zeng (1999) proposeeét afsbus arrival time prediction algorithms fotransit
traveler information system implemented in BlackghuVirginia. Four algorithms were introduced with
different assumptions on input data and were shimasutperform several algorithms from the literaturheir
algorithms, however, did not consider the effedraffic congestion and dwell time at bus stations.

EasyTracker (Biagioni, J., 2011) presents an aatinsystem for lowcost, real-time transit tracking
mapping and arrival time prediction using GPS tsapallected by in-vehicle smartphones. Using Eaagier,

a transit agency can implement a sophisticatedtiacking and arrival time prediction system by diynp
purchasing a number of smartphones and downloabenbus-tracking app to each phone.

VTrack (Thiagarajan, A., 2009) estimates roaddtdime based on a sequence of WiFi-based pogitipni
samples using an HMM-based algorithm for map matghBy using hidden Markov based map matching
scheme and travel time estimation method, intetpslaparse data to identify the most probable seadnents
driven by the user and to attribute travel timethtise segments.

Systems used in Singapore bus transport systemga@dre bus transport system uses an in built SMS
system available for the bus transport using GSthrielogy from the telecom provider Singtel. Thisteyn
records the bus arrival timings. Subscriber coutw dlag bus route where he or she would be aleviitd
details about the buses through SMS (Ching & G2062). Katrin Dziekan has also done significantkweith
rider reactions to real-time arrival informatiora\at-stop displays. In one paper, she summariztgdhl-time
arrival displays increase feelings of security,ueuncertainty, increase ease-of-use, adjustl to@evior and
improve customer satisfaction. Most importantlytids investigation, permanent real-time arrivalnsige at
transit stations showed that the ability to deteemivhen the next vehicle is coming brings a traiele
perception of wait time in line with the true timpent waiting (Dziekan and Kottenhoff, 2007).

Kidwell [04] presented an algorithm for predictibgs arrival times based on real-time vehicle locat
The algorithm worked by dividing each route intan@e and recording the time that each bus passedgtr
each zone. Predictions were based on the mosttrelbservation of a bus passing through each zoaeeher,
this algorithm was not suitable for large citiesend both travel time and dwell time could be subfedarge
variations. Generally speaking, these models digbte only when the traffic pattern in the areairtkrest is
relatively stable. One of their main limitationstiat it requires an extensive set of historicabdahich may
not be available in practice, especially when th#it pattern varies significantly over time [09]he difference
between this application and Google Maps is quitdent. Suppose you want to go to Anna Universityn
your location, Google maps gives you all possiblsds and their frequency along with the travel time
However, it does not give you any information abthie current location of the buses and hence jiigs a
static data. The marked difference between ouriegtfdin and Google Maps is that our applicatiorcktes
the exact time for the buses to reach us basetlenurrent location of the buses and the traves timmreach
your current location.

This app helps people to save their travellingetimith optimum choice. It may also increase the lpemnof
people using public transport as they know thefmegted journey time. It is also likely to bring wio the
number of people using their own vehicles for coringuwhich in effect saves fuel. This enables raiing
proper record of buses in the city and its freqyettalso helps in tracking if a bus is held upnsavhere due to
breakdown as the GPS location will point to the samea for a long time.

System Design:

The features of the system are given in five stépst, this is a user-friendly application beaatise user
needs to enter the destination alone and hencbecased by novice smart phone users. Next, thenaset not
enter his current location. It will be automatigadletected using GPS. Later, the user enters tstinddon and
in a single button click, it generates all possibles choices suiting our requirements. Fourth stéwwer takes
care of the operations involving calculation ofirestted time to reach the user using the algoritiefindd by
us. Finally, the following details are displayedasgput to the user such as the bus numbers andiduss,
time taken for buses to reach the user, time téiethe buses to drop the user in their destinatieaiking time
for the user, effective total journey time ignoritngffic constraints, corresponding travel distanoel walking
distance, map to show the route taken and timelimgram to show the flow



112 Vijayalakshmi Muthuswamy et al, 2016
Australian Journal of Basic and Applied Sciences,d(2) Special 2016, Pages: 110-113

System Description:
There are 2 Android applications deployed, narBely side Application and User/Client side Applioati

Bus side Application:

This is a one screen application that asks theedto enter the bus name (eg., 23C) and bus nufeler
TN 09 AB 1743). Once the submit button is clickélte details either create/update the record intabée
present in our database. Every 10 seconds, thécapph sends the coordinates of the bus to thabdae to
know the current location of the bus.

User side Application:

This is a user-friendly application that gives tlser with two options. The user can either entsrwace or
let the application find his source. The user enthe destination where he wants to go and cligea@. The
request hits the server sending the source andhdtsh. The server replies back with the JSON difethe
necessary details to be displayed to the useruséeis presented with a list of all buses withabaesponding
distances and times. Once a list item is clickked,user can either view a map or a timeline to stimaflow.
The map view shows the location of the bus in tlep.nClicking on the timeline button aids him in ias
understanding his position at various instancenod. This gives him a clear picture that helps kietide to
take the bus or not to reach his destination og.tim

Server side Bus side Application:

The central server makes use of the PLACES WEB\8ER to find all the nearby bus stops from the
user’s location. The algorithm sorts the resultsriithe PLACES WEB SERVICE API to find the closeasb
stops. The Google Places APl Web Service allowguery for place information on a variety of categsy
such as: establishments, prominent points of istegeographic locations, and more. Search carohe tbr
places either by proximity or a text string. A RdaB8earch returns a list of places along with surgmar
information about each place. The results are dethé¢ “DIRECTIONS API” from which all the bus names
between the end locations are fetched. The Googéetibns API is a service that calculates diretibetween
locations using an HTTP request. We can specifycgoand destination as text strings (e.g. "Guindy"ps
latitude/longitude coordinates. Then the respedtiuses coordinates are fetched from the databdssckend
which periodically updates the changes in the doatds of the buses, and are processed to finddistances
from the users. The algorithm sorts the distanodssand the corresponding results to the user.

Algorithm:

The algorithm has the following steps. First, pp@PIs take a geographic location as input anarrret
nearby places. To increase the efficiency of tiselte from places API, filtration is done on tlesults fetched
and the two bus stops which are close to the gpbgmal location are returned. Next, while calculgtithe
distance with respect to all possible buses, frtinthe distances that is being displayed the resaite sorted
using quick sort and shortest distances are dgttatiscarding other values.

TIMELINE ALGORITHM(arrival time,travel time)

{

U=getUserLatLong();

S=getBustopLatLong();

B=getBusLatLong();

Walkingtime=distancecalc(U,S);

Waitingtime=distancecalc(S,B);

BusStopReachingTime=ArrivalTime-WaitingTime; DestiionReachingTime=ArrivalTime+TravelTime;

}

Using a gps the buses register their bus nameniliuber ,their latitude and longitude to the cdraeaver
periodically. The user’'s query to find the bus talestination hits the central server and the seivaskes
Places Web services (Places API) to find all tleses$t bus stops . The results are fed to the Dre&tPl from
which all the bus names between the end locatioesfetiched. Then the corresponding buses current
coordinates are fetched from the database. Alguribrts the distances and send only those busethaind
corresponding distances to the client side whiehl@ss than a particular threshold value from ther.uHence
the result (all buses with corresponding distarmoe time) is displayed on the user side mobile aptibn in a
list view and route is displayed on a map.

Performance Chart and Timeline Output:

On running the application we found that the tiadeen for the entire process (hitting the servalling the
APIs, sorting the displaying the results) to cortmie less than a minute.
T-nagar to Anna university-47sec
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West-mambalam to Adyar-49sec
Guindy to Ashok nagar-45 sec

Architecture Diagram:
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Fig. 1: Framework of bus tracking.
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Conclusion And Future Work:

The system tracks every bus around the city ufiegcurrent location of all the buses and evalutites
arrival time at different stops in their respectir@ites. System also tracks the distance that needse
travelled, the time taken to reach the bus stabefuser is located else where and the overall taken for the
entire journey. Finally, it distributes this infoation to passengers using BusWatch application twiisc
Android based. As discussed this work aids the ursgetting his search queries within a stipulaiete. The
network usage and number of API requests per cureriikely to be the overheads of the project. Te@ time
bus tracking app will serve as a viable system wiliteffectively assist pedestrians in making thecision of
whether to wait for the bus or walk and helps tlamil the bus services.
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