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ABSTRACT

It is very important to reduce the passenger waiting time at city bus stops, when bus time tables are unknown to
passengers. In order to reduce the waiting time, passengers would have to obtain live time tables for any City bus
stop. To achieve this complicated task, we propose a new City Bus location and route navigation system using
smart phones by using ICT (Information and Communication Technology). The system is able to easily retrieve
information about bus locations by GPS. In addition the system also provides shortest walking route to the nearby
bus stop. The system relays data about the current location of a City Bus to the Smartphone user (passenger). As
such, even without knowing the entire time table, the system enables the users to get on a City Bus easily by
showing the current location information of a Bus in real time. By using this system, we can expect an
improvement of user convenience especially for Bus lines that have long operational intervals.
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INTRODUCTION

The main aim of the paper is to reduce the waitimg of the passengers by providing them the linettables of

any city bus stop making use of ICT (informatiordaommunication technology). It is very importaotreduce

passenger waiting time at city bus stops, when biig time tables are unknown by passengers. inr dale
accomplish that, we propose a city bus location raudie navigation system by using smartphones.syis&em is

able to easily retrieve information about bus laa by GPS, also providing users with the shomesking route

to the nearest bus stops.

In order to reduce waiting time at City Bus stgpsssengers would have to obtain live time tablesufiy City bus
stop. To achieve this complicated task, we progosew City Bus location and route navigation sysksnusing
ICT (Information and Communication Technology). Téestem relays data about the current location Gitga

Bus to the Smartphone user (passenger). As sueh, without knowing the entire time table, the sgsnables
the users to get on a City Bus easily by showirggdirrent location information of a Bus in real ¢inBy using
this system, we can expect an improvement of usevanience especially for Bus lines that have lopgrational
intervals. For simplicity purpose, instead of gejtthe location data from the Bus directly, we tatlsa

Smartphone in the Bus. The system can then eadilgct the City Bus location data by executing #pplication
from the Smartphone in the City Bus. The applicatiploads data to the information collection se\@srver 1),
which stores collected information in a databastarmation delivery server (Server 2) delivers itfermation to
the user, so passengers can receive current Busnafion by accessing a web page generated basin atored
information. Two applications have developed faypwsed system; first application is designed téecolocation
data of the Bus and second application is displagetion information to users.

The history of navigation is as old as human histatthough early navigation was limited to followjilandmarks
and memorizing routes. Historical records show thatearliest vehicle navigation dates back toitkention of
the south-pointing carriage in China around 2600 B/ell-known navigation devices that were extengivesed
in early navigation are the magnetic compass aadottometer. The 17th- century discovery of chrortemby
John Harrison provided accurate local time at sdach helped in solving the long-known problem sfimating
longitudes [4].
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The use of navigation devices in automobiles begahe early 20th century. Many modern-day autoresbare
equipped with devices that are capable of detengitine current location and then dynamically digplg and
updating the current position on digital road mapser the centuries, various kinds of technolodiase been
tried for navigation. The discovery of global paxiing systems (GPS) has changed the face of modesigation
forever. The positional accuracy of civilian GP8aiwers has been improved to 10 meters. Sub meteracy can
also be obtained through differential GPS. Navagatinside confined spaces such as buses, buildoays,be
achieved through indoor location-sensing devicgsThe ability to accurately determine the positmihmoving

objects gave rise to new services known as locdiased services. LBS use accurate and real-timgiqrosg

systems and GIS to determine the location of a nmgpwbject. The information generated by these gystis
sensitive to the current position of the user aad be used to advise users about current condisanh as
weather and traffic [2].

Many Countries are developing at a speed surpasigihybut one thing that is hindering their deymiment is
corruption. Bribery is one of them you are condtaifeing looted of your money. Now that we haveagre
advancement in technology, we should use it agamrstuption. As we are moving towards smart phottesy can
be used as effective weapons. A simple Voice reitiognsystem along with an effortless sound recoiideour
phones can be an effective tool that can be usaihstgpeople who ask for favours for your needstaed duties.
This application can be used widely to curb brederig that is happening all around you with no @xosts levied
by the victim [3-4]. Bitcoin is an experimental, adatralized digital currency that enables instamyrpents to
anyone, anywhere in the world. Bitcoin uses pegveer technology to operate with no central autiowallet is
the place where Bitcoins are stored. Once Bitcoallew is installed on a computer or mobile phortewil
generate initial Bitcoin address and then the oaarcreate an address for each transaction [5]

Hybrid Cloud offers small business customers thgifflility of a cloud-based solution with the setyiof a locally
housed server. The customer’s data is stored oNéwe Hybrid Cloud Server, and the New Hybrid Cldserver
is located at the customer’s site, but is managedotely. A style of computing where massively sokdgand
elastic) IT-related capabilities are provided ‘assexvice’ to external customers using Internet nebtbgies.
Automation of New Hybrid Cloud is essential to itignthe defects and to rectify them early befdne product is
released. The traditional manual way of validai®time consuming as well as consumes man powennation
of Hybrid Cloud helps in saving resources and &isips in porting New Hybrid Cloud on multiple platins with
varying architecture and features [6].

TECHNOLOGIESUSED
The Java Platform
A platform is the hardware or software environmi@nivhich a program runs. The Java platform diffiecen most
other platforms in that its a software-only platfothat runs on top of other, hardware-based plaigoMost other
platforms are described as a combination of hardwad operating system.

The Java platform has two components:
« The Java Virtual Machine(JVM)
» The Java Application Programming Interface(Java)API

The Java APl is a large collection of ready-madansse components that provide many useful capaslisuch as
graphical user interface (GUI) widgets. The Java i8Rrouped into libraries (packages) of relatethponents.

Java Server Pages (JSP)

Java Server Pages (JSP) technology enables Welppersand designers to rapidly develop and easdintain,
information-rich, dynamic Web pages that leveragesting business systems. As part of the Java tdogy
family, JSP technology enables rapid developmehVelb-based applications that are platform indepeinde

Global Positioning System (GPS)

The Global Positioning System (GPS), controlledtiy US Department of Defence, uses a constellaifo24
satellites orbiting the earth. GPS determines thaécgs position by calculating differences in timeets signals from
different satellites take to reach the receiverSGRJnals are encoded, so the mobile device mustbipped with a
GPS receiver. GPS is potentially the most accursthod (between 4 and 40 meters if the GPS rechagn clear
view of the sky), but it has some drawbacks: Thieaelardware can be costly, consumes battery imilese, and
requires some warm-up after a cold start to geniéial fix on visible satellites

Working of GPS

The principle behind GPS is the measurement o&uwist (or ‘range’) between the satellites and tleeiver. The
satellites tell us exactly where they are in thmibits by broadcasting data the receiver uses topote their
positions. It works something like this: If we knawr exact distance from a satellite in space, nenkwe are
somewhere on the surface of an imaginary sphereaniadius equal to the distance to the satediteus.
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Fig. 1 Working of GPS Fig. 2 Working of A-GPS

Working of A-GPS

An assisted GPS system [7] can address these prslidg using data available from a network. A-GR&tdre as
stated by common mobile phone devices specificatiday is mostly the internet network-dependent, tine one
that requires to connect to internet or ISP (orPChh the case of CP/mobile-phone device linkedCaslular
Network Provider) data service to use the GPS{ldeture. That is it is anobile (Cell Phone/Smart Phone) device
featured with A-GPS can work only when their ingrlink/connection to ISP/CNP - it is USELESS oeas with
no coverage of internet link (or no BTS towers bgain the case on CNP service coverage area) oemt to
those A-GPS servers (that usuallpvidedby CNP9. The working of A-GPS is as shown in the figure

Google APIs (or Google AJAX APIs)
Google APIs are a set of JavaScript APIs develdpeGoogle that allows interaction with Google Seed and
integration of rich, multimedia, search or feeddzhénternet content into web applications. Theyeersively use

AJAX scripting and can be easily loaded using Gedglader

Google M aps

Google Maps has a wide array of APIs that letsousrhbed the robust functionality and everyday ueefis of
Google Maps into our own applications, and overday own data on top of them. Google introduced aJa
application called Google Maps for Mobile, intendedun on any Java-based phone or mobile devinanternet
connection is required to get maps and relatednmition from Google Maps.

Android

Android is a comprehensive open source platformgdes for mobile devices. It is Championed by Geoghd
owned by Open Handset Alliance. The goal of théamdle is to ‘accelerate innovation in mobile andemof
consumers a richer, less expensive, and betterenexperience.” Android is the vehicle to do so.ssh, Android
is revolutionizing the mobile space. For the fiiste, it is a truly open Platform that separatesttardware from the
software that runs on it. This allows for a mudgéa number of devices to run the same applicationkcreates a
much richer ecosystem for developers and consumers.

Android is a comprehensive platform, which meanssita complete software stack for a mobile devicer

developers, Android provides all the tools and &amrks for developing mobile applications quickiydaeasily.

The Android SDK is all you need to start developiogAndroid; you dont even need a physical phoRer users,
Android just works right out of the box. Additiohalusers can customize their phone experiencetauotisly. For

manufacturers, it is the complete solution for ingntheir devices. Other than some hardware-spedifivers,

Android provides everything else to make their desiwork. Android is an open source platform. Thigre stack,
from low-level Linux modules all the way to natiVibraries and from the application framework to qete

applications, is totally open. Also, Android isditsed under business-friendly licenses (Apache/MdbTthat others
can freely extend it and use it for variety of pasps. Even some third-party open source libraniaswere brought
into the Android stack were rewritten under nevetise terms. So, as a developer, you have accdéle tmntire
platform source code. This allows you to see hoavgihts of the Android operating system work. As ofacturer,

you can easily port Android OS to your specificdvaare. You can also add your own proprietary sesagte, and
you do not have to push it back to the developnoemimunity if you dont want to. Theres no need terse
Android. You can start using it and modifying id&y, and there are no strings attached. More sdroh has
many hooks at various levels of the platform, allapanyone to extend it in unforeseen ways.

EXISTING SYSTEM

Many transportation organizations have proposed(Ift&lligent Transport system) for the convenientesers to
reduce waiting time of passengers.
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Main Idea

The Global position system (GPS) mounted as pahe¥ehicle Mounted Unit in the bus will receivetiongitude
and latitude coordinates from the Satellite. Thisimation is then sent across to the Central @bstation through
the wireless communication link such as GSM / GPR& application at the Central control stationreceiving
the position inputs will update the display boaatishe bus shelters and at the bus terminal phatftisplay panel
and the general display panel at the related yasnals. They have used the following display be&at providing
information to the users.

Display Boardsat Bus Stops
KSRTC bus stops have 2 line/4 line LED display ldoahich will display the Expected Time of ArrivatTA) of
the next bus on real time basis.

Display Boards at Bus Terminal

KSRTC has installed 10 line/16 line LCD display twbahich will display Expected Time of DepartureT(®) of
various buses. These boards will be installed & Bus Stand. Locations like Bangalore airportn@aore
Railway Station, Bangalore Rural Bus Stand etcl bél having these display boards which will dispi}yD of
buses passing through.

In Bus Display Boards

KSRTC/CMC will be installing LED Display Boards ide the bus. These display boards would be dispipyi
Slogans, Real Time Traffic Messages from the Ceé@oatrol Station and the Current and Next Bus Stogth in
Kannada and English.

PROPOSED SYSTEM

In order to reduce waiting time at City Bus stgpsssengers would have to obtain live time tablesifiy City bus

stop to achieve this complicated task, we propasevaCity Bus location and route navigation systsnusing ICT

(Information and Communication Technology). Thetegsrelays data about the current location of & 8iis to

the Smartphone user (passenger). As such, eveouvikmowing the entire time table, the system esmbie users
to get on a City Bus easily by showing the curtenation information of a Bus in real time. By ugithis system,
we can expect an improvement of user convenierecesly for Bus lines that have long operatiomivals.

For simplicity purpose, instead of getting the lima data from the Bus directly, we install a Smphdne in the
Bus. The application uploads data to the infornmatiollection server (Server 1), which stores cédlddnformation
in a database. Information delivery server (Seyalelivers the information to the user, so pagses can receive
current Bus information by accessing a web pagem¢éad based on the stored information. We haveldeed
two applications for our proposed system.

(i) First application is designed to collect locatiatadof the Bus.

(ii) The second application displays location informatio users.
The proposed system consists of 3 modules, nameigihin module (ii) Driver module & (iii) Passengmodule

Server

A A

"(.alf \ 4 A 4

Driver Passenger

Fig. 3 Showsthe architecture of proposed system Fig. 4 Basic Functionalities of the system

Figure 4 shows the basic functionalities of therallgroject. The Driver client side android applion requests
bus route information stored in the database mamdaby Admin. The server processes the requespeovides
the bus route information which includes informatiabout the bus stops to be traversed by the driMeis is
displayed in the form of the buttons. The buttdokcht a particular bus stop indicates successfula of driver to
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the particular bus stop. This is updated on theeseThe passenger requests for information sucheasby bus
stops, Distance, Directions, Bus route informatoa approximate arrival time. This request is pseed by the
server and information is obtained.

Start

v
Client driver Server side databasq

application installed maintained by
on smartphone and fit Admin
into each bt

A

A 4

Driver application

requesting for bus
route information Next bus

A 4

Driver updating to
server on reaching
each and every bus
stop Successful arrival to bt

Fig. 5 Flow of admin module
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Fig. 6 Flow chart of the complete process
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IMPLEMENTATION
Admin module
The whole system is controlled by Admin. Admin ésponsible for adding bus stops, bus route infdonaset
device IDs and to manage these information. In thdule we create a web interface that includeshad
information. The main tasks performed by Admin the following:

Admin authentication

It is necessary to authenticate admin. For thipesg we have saved username and password int@thgade. If
the same username and password is provided atdh@nAogin page then we say Admin is authenticakexd. this
purpose we need web interface to communicate wétdatabase. This is done using database interfaces

Database interfaces

The JDBC Statement, Callable Statement and Prej@tegdment interfaces define the methods and piepéhat
enable us to send SQL or PL/SQL commands and reeckita from our database. Table-1 given below teescr
usage of each database interface.

R C e ]

Table-1 Usage of Database | nterfaces
Interfaces Recommended Use

Vidvaranvanuram

The LatLng value is: (12.256644458251544, 76.63410164013668) at zoom level 13

Use for general-purpose access to our
database. Useful when we are using stat(c g

SQL statements at runtime. The Statement
interface cannot accept parameters. Uti«ers]wq F
ayoul -
Use when we plan to use the SQL statements BEML Nagar !
8 i, Sl

Statement

many times. The Prepared Statement
interface accepts input parameters at

Bandipalya grall o

Prepared Statemen

(i

Utanahalli

runtime. ey
FarE
o
Use when we want to access database stgrec 4.,é‘ BEML Layiit
Callable Statement| procedures. The Callable Statement interface S ird Stage

Lo 3

can also accept runtime input parameters. B e . 8
Fig. 7 lllustrates usage of the above Google APIs

Adding Bus Stops

Admin after navigating successfully to the home egamn manage bus stops. Here he can add bus stops
automatically by clicking on Google maps and prawidradius which will add all the bus stops intdatemse within

the provided radius. Using Google APIs we retri@fermation in JSON format which is the most widelged
format by Google APIs. We parse the provided infation into required bus stop information and fipaltd it to

the database. Admin can also add bus stops nhanlialadd to database we use JDBC database iogerfa

Google Maps API

Google Maps has a wide array of APIs that letsousmibed the robust functionality and everyday usefis of
Google Maps into our own applications, and overday own data on top of them. Google introduced aJa
application called Google Maps for Mobile, intendedun on any Java-based phone or mobile devinanternet
connection is required Fig.7.

Adding Bus Route I nfor mation

Admin can add bus route information such as soutestination, and via routes which includes the emf bus
stops between source and destination. We add litss namber and bus register number into the dataBabnin is
provided with a feature to search bus routes adlneér by giving bus route number or bus registember. It
displays Google maps to view via routes which aspldyed using markers. Admin can also view bute® added.

Setting Device I Ds
An android phone is fit into every bus. Each amdinphone has a unique IMEI number. The IMEI numiges&t
along with bus register number and bus route number

Bus L ocation
The current location of the bus can be retrievedjilbyng bus number. It displays the associatedidesach as bus
registration number, device ID and also provid&€oagle map to view the location of the bus.

Driver Module

This is an android application loaded into the aidiphone fit into every bus. Driver at the soustep (starting)
requests for bus route information from the semaintained by Admin. The server processes the stqaued
provides the information. The information is corteer into buttons. Upon reaching that particular btap the
driver clicks on the button and the button willdieabled. The information is updated onto the geriiee server to
driver application connection is provided by uswegp services using SOAP protocol.
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Passenger module

This is an android application loaded into andrpitbne to be used by passenger. Passenger curcatibiois
retrieved and all the nearby bus stops are retlién@n server and displayed. A particular bus ssogelected. The
shortest walking route is also provided. Passengaralso obtain bus route information. The appretdrarrival
time is also displayed. This is the main login sordor admin panel to proceed with the additiorbo$ details.
Admin can add bus route information such as soutestination, and via routes which includes the emof bus
stops between source and destination. The senaregses the request and provides the informatide T
information is converted into buttons. Upon reaghiinat particular bus stop the driver clicks on Iiéton and the
button will be disabled. This is the screen in vahilce details of all the availablke buses will ligpthyed. User can
easily monitor all the availability and go accomlin This screen gives the information on all aahlé bus stops
byu which the user can map the near by routesyeasd track the bus on time.

Add Bus Stops Manually

R i

iy S A

A Ban Sop Tt
View all bus routes. Search bus routes
‘Nad Bun rouie || eset |
— = 7
Fig. 8 Snapshot for admin login Fig. 9 Adding bus stops manuall Fig. 10 Snapshot for adding busroutes

Ip address

I hoz.168.1.1680

Set
Search bus by Reg no Search bus by Bus no

Add Bus Details

apshot for adding bus details ig. 12 Snapshot for setting | P address
s+ wnll L 12:54 PM . B nil e &58 P

Tramibocation_Bus Tram_ Location

Bus Depot _KLI_S_ R/ l’;..

Vijayvanagar Water Tank Bus
Stop

INndica Baarcino Lo o Raac StOE
12.3366194.76.6211278
Abhishek Circle Bus Stop

| Mayura Circle Bus Stop
Fig. 13 Visited bus stops

Fig. 14 Passenger app prompting the user to select the busroutes

CONCLUSION

This paper provides passengers with informatio sigcshortest walking route to the nearby bus sttipgance and
direction to the nearby bus stops, available busesroutes and approximate arrival time of theebusVe develop
a system that retrieves the bus location using ®Righ accounts for accuracy in locating the curfeaation of the
bus. The advantages of the proposed system idtthatvides real time updated information, redupassenger
waiting time, usage of android phones enables e&sesage and is user friendly and also the systamltw

implementation and maintenance cost.
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Fig. 16 I nformation about the nearest bus stop
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Fig. 17 Depicting the direction to the nearest bus stop

Fig. 18 bus details and providing the user an option to view
the current location

REFERENCES

[1] Abhilash CB, Manjunath B TalawarA Novel Approach for Remote Monitoring of BMC, D&l AET 2013,

Elsevier Conference Pap&013.

[2] Sayali Nerkar, Android Based Vehicle Service Stadlemitoring System, International Journal of Advadc

Research in Electrical, Electronics and InstruntésEng

ineering2014, 3(2), 707.

[3] Himanish Patak, Abhilash CB, An Android Approach fmti-Bribe Application: Now Corrupt Voice Will Ba
the Price, Elsevier Publication, ICC 2014 - Compdtetworks And Security2014.

[4] K Rohitaksha, CG Madhu, BG Nalini, CV Nirupamandroid Application for Vehicle Theft Preventiand
Tracking System, International Journal of Comp&eience and Information Technologig814, 5, 3, 3754-3758.
[5] Suhas MS, Abhilash CB, Biometric Electronic Waliet Digital Currency International Journal of Resdain

Engineering and Technologg014, 3 (5),

[6] Abhilash CB, Rohitaksha K, Niranjan KC, Pradeep HKINovel approach of New Hybrid Cloud International
Journal of Computer Trends and Technol®§43, 3 (5), 123-126.

[7] Google.co.in\images

45



