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  The rapid advancement in Internet of Things (IoT) technologies has paved the way for 

innovative solutions in public transportation systems. This paper presents the development and 

implementation of a Bus Tracking System with IoT Integration aimed at enhancing the efficiency and 

reliability of public bus services. The proposed system leverages GPS and GSM/GPRS technologies to 

provide tracking and monitoring of buses, ensuring accurate and timely updates to passengers and 

transportation authorities. The system architecture comprises a NodeMCU microcontroller equipped 

with ESP8266 Wi-Fi module interfaced with GPS and various sensors to collect and transmit data. The 

collected data includes the bus's current location, speed, number of stops, and occupancy levels, which are then sent 

to a central server via HTTP protocols. The server processes this data and updates a web-based application 

accessible to passengers and administrators, providing them with real-time bus locations and estimated arrival 

times. 
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1. INTRODUCTION 

This paper introduces a Bus Tracking 
System with IoT Integration, designed to enhance 
the operational efficiency and user experience of 
public bus services. The system utilizes a 
combination of GPS and GSM/GPRS technologies 
to track the real-time location of buses, providing 
timely updates to both passengers and 
transportation authorities. By leveraging the 

capabilities of IoT, the proposed system aims to 
bridge the information gap between bus operators 
and passengers, offering a more reliable and 
efficient public transportation service. The core of 
the system is built around the NodeMCU 
microcontroller, which is equipped with an 
ESP8266 Wi-Fi module to facilitate wireless 
communication. The NodeMCU interfaces with a 
GPS module and various sensors to collect 

 

https://orcid.org/0009-0002-7027-5395
https://doi.org/10.70333/ijeks-03-07-028
mailto:senthilayyanar2018@gmail.com


                                                                                                                                                                                                                         ISSN: 2583-7354 

© 2024, IJEKS                                                   Volume: 03 Issue: 08 | August -2024                                             Page 439 

essential data such as the bus’s current location, 
speed, number of stops, and passenger occupancy 
levels. This data is then transmitted to a central 
server using HTTP protocols, where it is processed 
and made accessible through a web-based 
application. By integrating IoT technologies into 
public transportation systems, this project aims to 
create a more responsive, efficient, and user-
friendly public bus service, contributing to the 
development of smarter and more sustainable 
urban environments. 

2. LITERATURE SURVEY 

IoT has been instrumental in transforming 
traditional transportation systems into smart 
transportation networks. According to Zanella et 
al (2014), IoT enables the integration of various 
devices and sensors, facilitating real-time data 
collection and analysis. This transformation leads 
to improved traffic management, reduced 
congestion, and enhanced passenger experience. 
The use of GPS and GSM/GPRS technologies for 
vehicle tracking is well-documented. Jain et al 
(2012) proposed a GPS and GSM-based tracking 
system that provides real-time vehicle location 
data to users via SMS. Similarly, Kumar and 
Karthikeyan (2015) developed a GSM and GPS-
based vehicle location and tracking system 
designed for security applications. These studies 
demonstrate the feasibility and effectiveness of 
GPS and GSM/GPRS technologies in real-time 
vehicle monitoring. 

Anbuselvi and Arul Prabhu 2015) 
developed a real-time bus monitoring and 
passenger information system using GPS and 
GSM technologies. Their system provided real-
time location updates to passengers, enhancing 
the efficiency and reliability of bus services. 
Additionally, Patel and Shah (2016) proposed a 
smart bus tracking system that uses GPS and 
RFID technologies to provide real-time updates 
on bus locations and passenger counts. Al-
Momani et al (2015) introduced an IoT-based 
smart bus system that integrates GPS, RFID, and 
wireless communication technologies. Their 
system provided real-time tracking and 
passenger information, leading to better route 
management and user satisfaction. Similarly, 
Sharma and Srivastava (2017) developed an 
IoT-based bus tracking and management system 
that offered real-time tracking, route 
optimization, and fleet management capabilities. 

According to Shaikh et al (2015), mobile 

apps can provide real-time information on bus 

locations, arrival times, and route planning, 

significantly enhancing the user experience. 

Several studies have explored the development 

of mobile applications for bus tracking systems, 

highlighting their importance in improving 

accessibility and convenience for passengers. 

3. HARDWARE/SOFTWARE DESIGNING 

3.1. HARDWARE SPECIFICATION: 

Table-1: Hardware Specification 

Processor AMD Ryzen 5 5600H with 

Radeon Graphics 3.30 GHz 

RAM 8 GB. 

HDD/SSD 512GB SSD 

 

3.2. SOFTWARE SPECIFICATION 

Table-2: Software Specification 

Operating system Windows 11 

Web Browser Chrome, Mozilla firefox 

Open Source 

Distribution 

Arduino IDE 

Language C, C++ 

Packages 

Required 

ESP8266WebServer, 

TinyGPS++, 

SoftwareSerial. 

Editor VS Code 

Front End 

Designing 

HTML, Java Script , CSS. 

 

4. EXPERIMENTAL INVESTIGATIONS 

4.1. REQUIRED HARDWARES: 
Wifi modules (ESP8266) and other 

hardware plays major role in this project. 

Hardware will get required data from user like 

reading RFID card, Pressing buttons for place to 

stop. Then data will be send to Webpage. User 

data will store in Database.  
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Fig-1: RFID Reader 

 

Fig-2: NEO 6M GPS module 

 

 

Fig-3: LCD Display 

 

 

Fig-4: IIC/I2C Adaptor  

 

 

Fig-5: ESP8266 

4.2. WEB APPLICATION FRAMEWORK 

4.2.1. HTML 

 HTML stands for HyperText Markup 

Language. HTML is a standard markup language 

for creating web pages and it describes the 

structure of the web page. The HTML was created 

for enabling the user structure sections, 

paragraphs, headlines, links for applications and 

website pages, and block quotes. It is used for 

displaying data on the internet and they help 

make the web pages look pretty.  

4.2.3. CSS 

The cascading nature of CSS files is 

attributed to the fact that style information for a 

webpage can be defined in any of three different 

places, also known as style levels. The preferred 

practice is to put style information in a separate 

file with a .css extension. Using formatting 

information contained within an external 

cascading style sheet is accomplished via the 

HTML link tag. A webpage can link to zero, one or 

may different external CSS files by using multiple 

link tags. 

4.2.4. JS 

JavaScript is a lightweight scripting 

programming language primarily used for 

creating interactive front-end web applications. It 

was first developed in 1995 by Brendan Eich 

while working at Netscape Communications 

Corporation and is now one of the world’s most 

popularly used programming languages.JavaScript 

can create various features and functionality, such 
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as data visualization, user authentication, form 

validation, interactive maps, dynamic forms and 

menus, animation, and more. 

4.2.5. PHP 

 PHP is an open-source, interpreted, and 

object-oriented scripting language that can be 

executed at the server-side. PHP is well suited for 

web development. Therefore, it is used to develop 

web applications (an application that executes on 

the server and generates the dynamic page.). 

4.3. RESEARCH STEPS 

4.3.1. User Interface: 

The LCD provides a simple and 

effective way to communicate with the user, 

guiding them through the fare collection process 

with clear messages 

4.3.2. Connectivity: 

WiFi and GPS modules are integrated 

to enhance the system's capabilities. WiFi enables 

network communication, possibly for updating 

fare information or sending collected data to a 

central server. The GPS module allows tracking 

the bus's location, providing additional context or 

data for fare calculation. 

4.3.3. Input Handling: 

 Digital Reads: Uses digital input pins to 
detect button presses for selecting boarding 
points and stops. 

 Serial Communication: Reads RFID card 
data from the serial interface. 

4.3.4. Data Processing: 

 Conditional Logic: Handles different 
boarding and stopping points based on 
button presses and RFID card data. 

 Fare Calculation: Determines the fare based 
on the selected boarding point and stop, and 
updates the total balance. 

4.3.5. HTTP Communication: 

The code uses HTTP POST requests to send 

data from the IoT device to a server. HTTP is a 

widely used protocol for data communication on 

the web. 

4.3.6. HTTP Client Library: 

The code likely uses an HTTP client library 

(such as the ESP8266HTTPClient or HTTPClient 

for ESP32) to handle the details of making HTTP 

requests. This simplifies the process of interacting 

with web servers. 

 4.4. BLOCK DIAGRAM 

 

Fig-6: Block Diagram 

5. EXPERIMENTED RESULTS 

. 

 
 

Fig-7: Place RFID card to start the process 

 

 
Fig-8: Selecting boarding point 
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Fig-9: Stopping point 

 
 

 
Fig-10: Front page (Login) 

 
 

 
Fig-11: Travel activity of user 

6. CONCLUSION 
The implementation of a Bus Tracking 

System with IoT Integration provides a 

comprehensive solution to enhance the efficiency, 

reliability, and user experience of public 

transportation systems. By leveraging the 

capabilities of IoT devices such as the ESP8266 or 

ESP32, GPS modules, and RFID technology, the 

system successfully addresses key challenges in 

real-time bus tracking, fare collection, and 

passenger information management. By 

integrating RFID technology, the system 

automates the fare collection process. Passengers 

can simply tap their RFID cards when boarding 

and alighting, reducing the need for manual fare 

collection and minimizing errors. In conclusion, 

the Bus Tracking System with IoT Integration 

represents a significant step forward in 

modernizing public transportation. By utilizing 

IoT technologies, the system delivers real-time 

tracking, efficient fare collection, and enhanced 

passenger information, contributing to a more 

reliable and user-friendly public transit 

experience. Continued advancements in IoT 

technology and system optimization will further 

strengthen the effectiveness and adoption of such 

solutions, ultimately transforming urban mobility 

and public transportation infrastructure. 
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