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Public transportation systems play a crucial role in urban mobility; however, the lack of real 

time tracking and accurate arrival information often leads to passenger inconvenience and 

operational inefficiencies. To address these challenges, this research proposes a Raspberry Pi 

enabled IoT based Public Transport Tracking and Digital Arrival Information Display 

System. The system integrates RFID technology, IoT communication, and embedded 

processing to provide real time monitoring and information dissemination. The system 

leverages IoT connectivity for continuous data transmission and remote monitoring, 

ensuring timely updates and improved service transparency. By automating tracking and 

arrival notifications, the proposed solution minimizes waiting time, reduces uncertainty, 

and improves overall commuter experience. Furthermore, the system is cost effective, 

scalable, and suitable for deployment in both urban and semi urban areas, aligning with 

modern smart city initiatives. 

 

I. INTRODUCTION 

Public transportation is an essential component of 

modern urban infrastructure, providing affordable and 

accessible mobility to a large population. Despite its 

importance, many public transport systems still face 

significant challenges, particularly in providing accurate 

and real-time information regarding vehicle location 

andarrival times. Passengers often rely on fixed 

schedules, which are frequently disrupted due to traffic 

congestion, delays, and operational inefficiencies, 

resulting in increased waiting times and dissatisfaction. 

With the rapid advancement of the Internet of Things 

(IoT), there is a growing opportunity to transform 

traditional; transportation systems into intelligent and 

connected networks. IoT enables seamless 

communication between devices, allowing real time data 

collection, processing, and dissemination. Recent studies 

have highlighted that IoT based transport monitoring 

systems significantly improve operational efficiency and 

passenger convenience by enabling continuous tracking 

and data driven decision making[1]. Furthermore, 

integrating technologies such as RFID and cloud 
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platforms enhances system reliability and supports real 

time updates for users[2]. 

The proposed system introduces a Raspberry Pi enabled 

IoT based Public Transport Tracking and Digital Arrival 

Information Display system. The system utilizes RFID 

technology to detect buses at specific checkpoints and 

employs a Raspberry Pi as the central processing unit to 

manage and process incoming data. Additional 

components such as a push button interface allow user 

interaction, while digital displays and audio 

announcement systems provide real time updates to 

passengers, ensuring inclusivity for visually impaired 

individuals. 

It reduce uncertainty in public transportation by 

delivering accurate and timely information about bus 

arrivals and status. By automating tracking and 

information dissemination, the system enhances 

passenger experience, minimizes waiting time, and 

improve overall transport efficiency. Moreover, the 

proposed solution is cost effective, scalable, and suitable 

for integration into smart city infrastructures, 

contributing to the development of intelligent 

transportation systems. 

 

2. LITERATURE SURVEY 

Thedevelopment of intelligent public transportation 

systems has gained significant attention with the 

advancement of IoT and embedded technologies. 

Various research works have explored different 

approaches for real time vehicle tracking, passenger 

information systems, and transport management. 

Ihor Zakutynskyi et al. proposed an IoT based system for 

monitoring and managing public transport data, 

emphasizing real time communication between vehicles 

and centralized systems. Their work highlights the 

importance of cloud connectivity and efficient data 

transmission in improving decision making and 

optimizing passenger flow [1]. This study management 

of transportation networks. 

An IoT based public transport management system 

presented by IJRTI authors integrates RFID, GPS, and 

ckoud storage to provide real time tracking and 

passenger monitoring. The system supports features 

such as cashless ticketing and data storage using cloud 

platforms, improving convenience for both passengers 

and transport authorities [2]. However, the inclusion of 

GPS increases system cost and complexity. 

Varun Krishna K.G. et al. introduced a ticketless 

transportation system using RFID technology. Their 

system automates fare collection and tracks passenger 

movement using RFID, GPS, and Zigbee 

communication. This approach reduces manual errors 

and enhances system efficiency, but it requires 

additional infrastructure for communication between 

modules [3]. 

The study by IJCRT authors focuses on a Raspberry 

Pi-based bus tracking and monitoring system. This 

system uses GPS and sensors to provide real-time 

location updates and emergency alerts. It improves 

passenger safety and enables remote monitoring by 

authorities, although dependency on GPS may affect 

performance in certain environments [4]. 

Neelam R. Gawade et al. proposed an automatic 

IoT-based smart public transport system that integrates 

RFID, GPS, and Wi-Fi for bus identification and real-time 

arrival announcements. The system enhances passenger 

experience by providing accurate updates and reducing 

manual intervention [5]. This work strongly supports the 

integration of multiple technologies for smarter 

transport solutions. 

A review paper by IJAEM authors analyzes different bus 

tracking systems based on GPS, RFID, and mobile 

applications. The study identifies key challenges such as 

high cost, signal interference, and reliability issues, and 

emphasizes the need for cost-effective and scalable 

solutions [6]. 

Anandkumar A. et al. developed an IoT-enabled smart 

bus system focusing on passenger safety and 

monitoring. The system uses RFID and sensors to track 

buses and provide notifications, improving both safety 

and operational efficiency [7]. 

 

3. EXISTING METHOD 

The public transport tracking and management systems 

primarily rely on technologies such as GPS, RFID, IoT 

platforms, and mobile applications to monitor vehicle 

movement and provide passenger information. These 

methods have significantly improved transportation 

systems, yet they also present certain limitations. 

One of the most commonly used approaches is the 

GPS-based tracking system, where the location of buses 

is continuously monitored using satellite 

communication. These systems provide real-time 

location updates and are widely used in smart 
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transportation solutions. Research shows that 

GPS-enabled systems can improve tracking accuracy and 

passenger information services; however, they are often 

associated with high implementation costs and may 

suffer from signal loss in dense urban areas or tunnels 

[4]. 

Another widely adopted method is the IoT-based 

transport management system, where sensors and 

communication modules are used to send vehicle data to 

cloud platforms. These systems enable real-time 

monitoring, data storage, and analysis for better 

decision-making. Studies indicate that IoT-based 

solutions improve operational efficiency and passenger 

convenience by enabling continuous data exchange 

between vehicles and control centers [1]. However, such 

systems require stable internet connectivity and robust 

cloud infrastructure. 

RFID-based systems are also used in public 

transportation for identification and tracking purposes. 

In these systems, RFID tags are placed on buses and 

readers are installed at checkpoints or stations. When a 

bus passes through a checkpoint, its data is captured and 

processed. This method is cost-effective and reliable for 

short-range communication, but it lacks continuous 

tracking capability compared to GPS systems [3]. 

Some advanced systems combine GPS, RFID, and cloud 

technologies to create hybrid solutions. These systems 

provide features such as real-time tracking, passenger 

monitoring, and automated ticketing [2]. While these 

integrated systems offer better performance, they 

increase system complexity, cost, and maintenance 

requirements. 

Additionally, mobile application-based systems allow 

passengers to track buses and receive notifications. 

Although convenient, these systems depend heavily on 

user devices, internet access, and backend server 

performance [6]. 

 

4. PROPOSED METHODOLOGY 

The proposed system is designed as a Raspberry 

Pi–enabled IoT-based Public Transport Tracking and 

Digital Arrival Information Display System, aimed at 

providing real-time and reliable information about bus 

arrivals. The methodology focuses on integrating RFID 

technology with embedded systems and IoT 

communication to create an efficient, cost-effective, and 

scalable solution for public transportation monitoring. 

In this system, each bus is equipped with a unique RFID 

tag that stores identification information. At designated 

bus stops or checkpoints, RFID readers are installed to 

detect these tags whenever a bus approaches. When a 

bus enters the range of the RFID reader, the tag 

information is captured and transmitted to the central 

processing unit, which is the Raspberry Pi. This 

approach enables automatic identification of buses 

without requiring continuous tracking, thereby reducing 

system complexity and operational cost compared to 

GPS-based systems [3]. 

The Raspberry Pi acts as the core controller of the 

system, responsible for processing the incoming data 

from the RFID reader. Upon receiving the tag 

information, it identifies the corresponding bus and 

determines its arrival at a specific stop. The processed 

data is then used to update the passenger information 

system in real time. This ensures that commuters receive 

accurate and timely updates regarding bus arrivals and 

status. 

To communicate this information effectively, the system 

incorporates a digital display unit, such as an LCD or 

LED screen, which shows details like bus number, 

arrival status, and expected timing. In addition to visual 

output, a speaker module is integrated to provide audio 

announcements. This feature is particularly beneficial for 

visually impaired passengers, making the system more 

inclusive and user-friendly. 

The system also includes a push-button interface that 

allows passengers to interact with the system. By 

pressing the button, users can request updated 

information or trigger audio announcements. This 

demand-based interaction enhances usability, especially 

in busy environments where continuous announcements 

may not be practical. 

Furthermore, the proposed methodology utilizes IoT 

connectivity to enable data transmission and remote 

monitoring. The system can be extended to send data to 

centralized servers or mobile applications, allowing 

transport authorities to monitor vehicle movement and 

performance. IoT-based communication has been shown 

to improve efficiency and enable real-time 

decision-making in transportation systems [1]. 

The proposed methodology offers a reliable and efficient 

solution by combining RFID-based detection, Raspberry 

Pi processing, and IoT communication. It overcomes the 

limitations of existing systems by reducing dependency 
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on costly technologies while still providing accurate, 

real-time information to passengers. 

 

BLOCK DIAGRAM & WORKING SYSTEM 

Block Diagram: 

 
Fig 4.1: BLOCK DIAGRAM 

 

Working System: 

 The working ofthe proposed system is based on the 

integration of RFID technology, Raspberry Pi processing, 

and IoT communication to provide real-time updates of 

public transport vehicles. The system operates in a 

sequential and automated manner to ensure accurate 

detection and information dissemination. 

Initially, each bus is equipped with a unique RFID tag 

that contains identification details. RFID readers are 

installed at specific locations such as bus stops or 

checkpoints. When a bus approaches a bus stop, the 

RFID reader detects the presence of the tag and captures 

the stored information. This detection process occurs 

automatically without requiring manual intervention, 

ensuring fast and reliable identification of the vehicle. 

Once the RFID tag is detected, the collected data is 

transmitted to the Raspberry Pi, which acts as the central 

processing unit of the system. The Raspberry Pi 

processes the received information to identify the bus 

and determine its arrival at the respective stop. Based on 

this processing, the system updates the current status of 

the bus in real time. This method provides accurate 

arrival detection at fixed points while avoiding the 

continuous tracking requirements of GPS-based systems 

[3]. 

After processing the data, the Raspberry Pi sends the 

updated information to the output devices. The digital 

display unit, such as an LCD or LED screen, shows 

relevant details including bus number, arrival 

confirmation, and expected timing. Simultaneously, the 

speaker module generates audio announcements to 

inform passengers about the bus arrival. This dual-mode 

communication enhances usability and ensures 

accessibility for visually impaired individuals. 

In addition to automatic updates, the system includes a 

push-button interface for user interaction. When a 

passenger presses the button, the system can trigger an 

immediate update or repeat the audio announcement. 

This feature is particularly useful in crowded 

environments where passengers may miss initial 

notifications. 

Furthermore, the system can utilize IoT connectivity to 

transmit data to a remote server or monitoring system. 

This allows transport authorities to track bus 

movements, analyze system performance, and make 

informed decisions. IoT-based communication enables 

efficient data sharing and enhances the overall 

effectiveness of the transportation system [1]. 

The working system ensures smooth and continuous 

operation by combining automated detection, real-time 

processing, and effective information delivery. It 

significantly reduces passenger uncertainty, improves 

waiting time management, and contributes to a smarter 

and more efficient public transport system. 

 

5. RESULTS AND OUTCOMES 

  The implemetation of the proposed Raspberry 

Pi–enabled IoT-based Public Transport Tracking and 

Digital Arrival Information Display System 

demonstrates significant improvements in the efficiency 

and reliability of public transportation monitoring. The 

system was successfully able to detect buses at 

designated checkpoints using RFID technology and 

process the data in real time through the Raspberry Pi. 

The accurate identification of buses at bus stops confirms 

the effectiveness of RFID-based detection as a 

cost-efficient alternative to continuous GPS tracking [3]. 

One of the key outcomes of the system is the ability to 

provide real-time information to passengers through 

digital displays. The LCD/LED screen effectively shows 
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bus arrival status and related details, reducing 

uncertainty and helping passengers plan their travel 

more efficiently. Additionally, the integration of audio 

announcements through a speaker module ensures 

accessibility for visually impaired users, making the 

system inclusive and user-friendly. 

The push-button interface further enhances system 

usability by allowing passengers to request updates or 

replay announcements when needed. This feature 

proved particularly useful in crowded or noisy 

environments, where continuous announcements may 

not be easily heard. The combination of visual and audio 

outputs significantly improves the overall passenger 

experience. 

From an operational perspective, the system 

demonstrates improved transport management 

capabilities. By enabling real-time monitoring of bus 

arrivals at specific checkpoints, it allows transport 

authorities to analyze movement patterns and identify 

delays. IoT-based communication also provides the 

potential for remote monitoring and future integration 

with mobile applications, which aligns with modern 

smart transportation systems [1]. 

Another important outcome is the cost-effectiveness of 

the system. By using RFID technology instead of GPS for 

continuous tracking, the overall system cost is reduced 

while still maintaining reliable performance at key 

locations. The system is also scalable, meaning it can be 

extended to multiple buses and bus stops without 

significant infrastructure changes. 

The results indicate that the proposed system effectively 

reduces passenger waiting time, improves information 

accuracy, enhances accessibility, and supports better 

transport management. These outcomes highlight the 

system’s potential for real-world implementation in 

smart city transportation networks. 

 

6. CONCLUSION 

The proposed Raspberry Pi–enabled IoT-based Public 

Transport Tracking and Digital Arrival Information 

Display System provides an effective solution to the 

limitations of traditional public transportation systems. 

By integrating RFID technology with embedded 

processing and IoT communication, the system enables 

accurate detection of buses at designated checkpoints 

and ensures real-time dissemination of arrival 

information to passengers. 

The implementation of this system significantly 

improves passenger convenience by reducing 

uncertainty and waiting time through timely updates 

displayed on digital screens and announced via audio 

systems. The inclusion of voice-based alerts enhances 

accessibility, making the system suitable for visually 

impaired individuals. In addition, the push-button 

interface allows user interaction, further improving 

usability in real-world scenarios. 

Compared to existing methods that rely heavily on GPS 

and complex cloud infrastructures, the proposed system 

offers a cost-effective and reliable alternative. 

RFID-based detection minimizes dependency on 

continuous internet connectivity while still providing 

accurate tracking at key locations [3]. Moreover, IoT 

integration enables remote monitoring and future 

scalability, supporting efficient transport management 

and data-driven decision-making [1]. 

The system is highly scalable and can be deployed in 

urban, semi-urban, and rural areas with minimal 

infrastructure requirements. It aligns with the concept of 

smart cities by promoting intelligent, transparent, and 

efficient transportation services. Overall, the project 

demonstrates that combining simple hardware 

components with IoT technologies can lead to a practical 

and impactful solution for modern public transport 

challenges. 
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