Crossian Resonance

A Multidisciplinary Research Journal ISSN 0976-5417
(A refereed Biannual Published in June and December)

Vol. 15, No.2, December 2024

https://research.holycrossngl.edu.in/

Real-Time Bus Tracking System for Government Buses: Enhancing Public
Transportation Efficiency

*Harilakshmi V.S., Selvasanthi G., Ancie Moul B., Jersha J., Liginsha R.,
Anupriya K.V. and Kamalirja K.
Department of Artificial Intelligence and Data Science, Holy Cross College (Autonomous),
Nagercoil - 629 004
Department of Computer Science, Holy Cross College (Autonomous), Nagercoil - 629 004
Affiliated to Manonmaniam Sundaranar University, Tirunelveli - 629 012

ABSTRACT

This paper proposes a Real-Time Bus Tracking System designed to improve the
efficiency of government bus services. The system uses GPS technology to track the location
of buses in real time. It provides passengers with accurate information about bus arrival
times, reducing waiting times and improving the overall travel experience. The system also
helps transit authorities manage the bus fleet by monitoring vehicle performance, detecting
delays, and adjusting routes or schedules as needed. This leads to better resource
management, lower fuel consumption, and a more sustainable transportation system. By
offering reliable and transparent information to both passengers and operators, the system
aims to make public transportation more efficient, reliable, and accessible. The paper
discusses the design, implementation, and potential benefits of this system.
Keywords: Real- time Bus Tracking, Transport Efficiency, Sustainable Transportation, GPS

1. Introduction

Efficient public transportation systems are crucial for urban development and
sustainability. Government-operated buses play a vital role in providing affordable and
accessible mobility to millions of people daily. However, challenges such as unreliable
schedules, lack of real-time information, and inefficient resource utilization often hinder the
effectiveness of these services. Passengers frequently face uncertainty about bus arrival
times, which leads to frustration, time wastage, and decreased confidence in public transit.
Advancements in technology, particularly in real-time tracking and data communication,
present an opportunity to address these challenges. Real-time bus tracking systems can bridge
the gap between service providers and commuters by offering accurate, live updates about
bus locations and estimated arrival times. Such systems leverage GPS, 0T (Internet of

Things), and mobile technologies to monitor and communicate vehicle movements in real-
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time. These innovations not only enhance passenger convenience but also improve
operational efficiency by enabling better fleet management and route optimization.
Several studies have explored real-time vehicle tracking systems for public transit. For
instance, implementations in cities like Singapore and New York have demonstrated the
potential of GPS-based tracking for improving public transportation reliability. Similarly,
mobile applications integrating live tracking data have increased user satisfaction by reducing
wait times and offering route guidance. However, these systems are often tailored for private
or semi-private transit services, with limited focus on government-operated bus networks,
which have unique challenges such as larger fleet sizes and stricter budget constraints.
This paper presents a "Real-Time Bus Tracking System for Government Buses" designed to
enhance public transportation efficiency. The system incorporates GPS technology, mobile
application interfaces, and centralized data management to provide passengers with real-time
bus information. It aims to improve commuter experience, reduce waiting times, and
optimize bus operations, contributing to a more sustainable and reliable public transit
ecosystem. By addressing the specific needs of government-run buses, this research seeks to
advance public transportation efficiency and encourage greater reliance on environmentally
friendly travel options.
2. Related Works

This research works [1] [2] explores the application of real-time tracking technologies
in urban areas and their benefits in enhancing transportation systems. This work demonstrates
10T's role in creating effective vehicle tracking mechanisms with a focus on accuracy and
user engagement. This paper [3] describes a GPS-based bus tracking solution aimed at
improving passenger experience. Optimizing schedules and improving public transit
reliability through real-time GPS integration is explored in [4] [5]. Identifies [6] common
hurdles in implementing tracking systems for public buses and proposes innovative solutions.
The research work [7] focuses on utilizing real-time data to enhance efficiency in public
transportation systems.
3. Proposed Methodology

In many government-run bus services, public transportation systems still rely on static
schedules and manual operations. However, delays caused by traffic, roadblocks, or
breakdowns often disrupt these fixed timetables. Passengers, lacking real-time updates, face
uncertainty at bus stops, unsure of bus arrivals or route changes. The absence of live
communication between bus operators and passengers makes public transport appear

unreliable, leading to missed buses, long waiting times, and frustration. This inefficiency
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discourages public transport use and reduces the effectiveness of government-run bus
services.

To address the shortcomings of the existing system, a Real-Time Bus Tracking
System is proposed for government buses. The new system will leverage GPS, mobile
applications, and web technologies to provide live, real-time tracking of bus locations,
estimated arrival times, and route updates. This system not only improves the passenger
experience but also enhances the operational efficiency of bus services.

The key component of this proposed system is GPS tracking. GPS technology has
revolutionized public transportation and its key contributions include, real-time tracking,
route optimization, enhanced safety, improved fleet management and reduced emissions due
to minimized idling time. The diagrammatic representation of GPS is shown in figure 1. The
three key components of a GPS system are satellites, which serves like stars in the
constellation, ground stations that monitor, identify and control satellites and finally the
receivers. The receivers constantly listen for signals from the satellites. The Doppler Effect is

the fundamental principle used in GPS technology.
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Fig. 1. GPS and its Components
Source: https://www.armellini.com/post/how-gps-works-step-by-step

Each bus will be equipped with a GPS device that continuously transmits its location to a
central server. This data will then be processed and made available to users through mobile
apps, websites, or even digital displays at bus stops. Passengers will be able to track their
buses in real-time, see the estimated time of arrival (ETA) for their specific stop, and receive
notifications of any delays or route changes. This eliminates the uncertainty of bus arrival
times and provides passengers with a more reliable service.

Additionally, the proposed system will introduce route optimization based on real-
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time data. Transportation authorities will be able to monitor bus movements, analyze traffic
patterns, and adjust routes accordingly. For instance, during peak hours or in the case of
heavy traffic, buses can be rerouted to avoid delays, ensuring passengers reach their
destinations as efficiently as possible. This dynamic routing system will also allow authorities
to better allocate buses to high-demand areas, improving overall service and reducing waiting
times. Fleet managers will benefit from this system by gaining access to real-time data about
their entire bus network. Through a central dashboard, they will be able to monitor each bus’s
location, schedule adherence, and performance. This will enable them to make data-driven
decisions, such as adjusting schedules or reallocating buses to meet demand. The system will
also provide historical data analysis, allowing for better long-term planning and optimization
of resources. Fleet managers can identify trends, such as peak travel times or frequently
congested routes, and take preemptive action to mitigate these issues. Another key feature of
the proposed system is real-time communication with passengers. The figure 2 depicts the
user interface of a "Real-Time Bus Tracking System" for government buses. It shows a
simple web-based platform where the user can enter their start and end locations (in this case,
Thengaipattanam and Nagercoil). Once the locations are entered, the user can click on the

"Navigate to Google Maps" button to get directions.
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Fig. 2. Real-time Bus Tracking System
Through mobile apps and web platforms, passengers will receive live updates about their
bus’s status. They can also plan their routes more efficiently by receiving recommendations

based on real-time traffic and bus locations.
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Real-Time Bus Tracking System
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Fig. 3. User Interface (Ul) of a Real-Time Bus Tracking System

The figure 3 shows the user interface (Ul) of a Real-Time Bus Tracking System. It is
developed with Streamlit, an open-source framework for building interactive applications.
The Ul includes two input fields for users to enter the starting and ending locations for bus
tracking. A message is displayed indicating that both locations must be provided before
proceeding with the tracking.

In addition, notifications can be sent to alert passengers of disruptions, route changes,
or bus cancellations, giving them ample time to adjust their plans. The proposed system also
has the potential to integrate modern fare collection methods, such as contactless payments or
mobile ticketing. This will not only speed up the boarding process but also enable authorities
to track passenger flow in real time, leading to more informed decisions on resource
allocation.

4. Conclusion

The proposed work with the integration of GPS, cloud computing, and real-time data
processing has proven to streamline bus operations, reduce waiting times, and improve
passenger experiences. By providing live location updates, users are empowered with better
journey planning capabilities, reducing uncertainties in their commutes. Additionally, the
system addresses operational inefficiencies by enabling better route management and
facilitating data-driven decision-making for transportation authorities. While the system
demonstrates a clear potential to enhance public transportation efficiency, its successful

implementation requires overcoming challenges such as infrastructure limitations, data
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security concerns, and accessibility for users with limited digital literacy. The study
advocates for further development and adoption of real-time tracking systems, proposing that
such advancements could lead to more sustainable, reliable, and user-friendly public
transportation networks. The insights shared in this paper serve as a guide for stakeholders
aiming to modernize transit systems, offering a scalable model that can inspire similar
innovations globally.
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