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Abstract
In today’s world public transport systems plays an important role in the development of the country. Many factors such as mobility,
environmental and energy objectives place demands on public transport systems. Current systems which are old and in need of
upgrading, must expand service area, improve efficiency and increase service frequency to serve these demands of the public
travelling through the improved transportation system. This paper provides means by which the transport industry can develop
innovative near-term solutions to meet demands placed on it. The main objectives of this design paper are: (1) RTPIS display at bus
stops – showing time of arrival of buses in real time. (2) Web based interface for admin control room to monitor buses in real time.
(3) RTPIS display in the bus-showing next and previous bus stops, time to reach destination, advertisement based on location. (4)
Future scope of designing mobile application for home users to find out bus schedules and RTPIS.
Keywords
GPS, AVL, RTPIS, ETA
I. Introduction
The use of GSM and GPS has made them popular in their
own context. Integrating these technologies can prove to be a
am-boyant solution for many unsolved problems. Real Time
Passenger Information and Bus monitoringsystem(RTIBMS) is
the combinationof these two technologies. In today’s world, public
transport systems plays an important role in the development of
the country. Many factors such as mobility, environmental and
energy objectives place demands on public transport systems.
Current systems which are old and in need of upgrading, must
expand service area, improve efficiency and increase service
frequency to serve these demands of the public travelling through
the improved transportation system.AVL system could be captured
and used to provide passenger in order to reach their daily needs
by giving real-time predictions of bus arrivals. Simultaneously,
many transit systems in Europe were demonstrating the benefits of
providing such real-time information to their passengers [2][5].A
Real-Time Passenger Information System (RTPIS), which uses
various technologies to track the locations of buses in real time and
all other data which is helpful to generate the information, used to
predict bus arrival timings at each stops along the route. When this
information is provided to passengers by wired or wireless media,
they can spend their time efficiently rather waiting for delayed
bus and reach to the bus stop just before the bus arrives, or take
alternate means of transport if the bus is delayed. This system will
make the public transport system competitive and it will attract
many passengers. Such system will make passengers to use public
transport system rather than private vehicles. This will result in less
traffic and reduced pollution as fuel will be less consumed.They
can even plan their journeys long before they actually undertake
them.Reference [1] describe arrival time prediction algorithms
which is very effective in calculating the arrival time.Reference
[12] describes that Helsinki & Finland are also having approach to
the use of RTPIS. Reference [13] proposes commercial passenger
information system that provides information via SMS (Short
Messaging Service), web pages, on-board and at-stop displays,
location-based advertisements, alerts if schedule changes suddenly
and a journey planner. Reference [3] is also commercial system
which is carried out with only onboard and at-stop displays for
next stop and waiting time display.
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II. System Design
The proposed system can be visualised by system design
diagrams:

Fig. 1: Class diagram

Fig. 2 : Sequence diagram
III. Methodology
The system of the RTPIS will be implemented as follows:
Bus Unit
The module inside Bus performs following functions:
(a) It downloads coordinates of stops, names of stops and points
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of interest from the server.
(b) It computes current location and direction.
(c) It directs the computed information to the central server using
GPRS.
The GPS receiver which is stored in the bus unit computes the
current location of the bus. The latitude, longitude of the bus
received from GPS is sent continuously to a central server using
GPRS. The bus unit will display all this information on the bus
panel.
Server Unit
The server unit will maintain a database of all the information
of the buses and the routes on which these buses travel. It gets
the information of the speed of the bus and the current location
of the bus. The admin can easily get to know which bus is over
speeding on a particular route. The underlying technology, which
is an AVL system, is necessary for determining real-time arrival
information.
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mathematical equations that providean efficient computational
(recursive) solution of the leastsquare method. The filter isvery
powerful in several aspects: it supports estimation of past,
present, and even future states,and it can do so even when the
precise nature of the method system is unknown. The Kalman
filter woks in a form of feedback control to estimate a process
state. Figure (Welch and Bishop, 2007) shows a lifecycle of
aKalman filter. Time update process is responsible for predicting
forwardswhile the measurement update process is responsible for
giving a feedback,which is to make correction and produce a new
measurement according tothe previous prediction. Jeong (2004)
has also stated that Kalman filter hasthe ability to adapt situation
with traffic fluctuation over time.

Bus- Stop Unit
The bus stop unit displays the information of all the incoming
buses to that stop. It also shows the time taken by the bus to
reach the stop. Using this information the passengers will not
waste their time in waiting for the buses and can use alternative
means of transport.
Fig. 4: Discrete Kalman filter cycle.
IV. Results and Discussion
From this system, we can get real time information of the buses.
We can predict the time taken by the bus to reach the next stop
and also the passengers on the bus stop can get to know how much
time exactly it will take for the next bus to arrive. The bus panel
will look as follows:

Fig. 3 : System Architecture
RTPIS provides travel information to passengers and tourists
enabling them to make informed decisions about modes, routes
and departure times. The RTPIS framework can be broadly
divided into two contexts: Pre-trip context and On-trip context.
The former provides information like timings, fares and routes
well before the commencement of travel, through the Internet or
the Short Messaging Service (SMS). The On-trip context provides
information like location and places of interest (POI) while on
the move. This is achieved using onboard and at stop terminals
(displays and audio announcement units).

Fig. 5: Bus Module
This module shows the distance to be covered to reach the next
stop and how much time will it take to reach that stop. It also gives
the latitude and longitude of the bus and how much distance the
bus has already travelled.
The admin module will look as follows:

Bus Arrival Prediction Algorithm
There are several commonly used bus arrival prediction algorithms
in themarket.One famous algorithm is the Kalman filter.As
described by Welch and Bishop (2007):Kalman filter is a set of
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Fig. 6: Server Module
This module gives all the information to the admin about the current
location of the bus. It gives at what speed the bus is traveling and
prevents the bus from over speeding. This helps to monitor all the
buses in a better way as compared to the existing system.
Lastly, the bus stop module will look as follows:

Fig. 7: Bus Stop Module
This module shows the time required for the incoming buses at
the particular stop. This information allows the passengers waiting
at the stops to decide for how much time they can wait and take
alternative means of transport to reach their destination.
By looking at the existing system, it does not give the real time
information of where currently the bus is.But this system provides
the real time information at all the stops and also inside the bus
about how much time will it take to reach the next stop or how
much time will it take to for the bus to arrive at a stop. Also, the
admin can monitor all the buses from the server side.
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VI. Conclusion
In this paper, the implementation and description of Real Time
Bus Monitoring and Passenger Information System is stated.
The RTPIS monitors the current location of all the buses and
estimates their arrival time at different stops in their respective
routes. This computed arrival times are updated time to time
as soon as every bus sends new updates. It distributes all this
information to passengers using display terminals at bus stops
and web based GUI.
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