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Abstract - The Bus Crowd Analyzer and Rescheduling 

System is an innovative solution aimed at improving 

public transport efficiency by managing passenger flow 

and rescheduling buses based on real-time crowd data. 

This system utilizes Arduino-controlled ultrasonic 

sensors placed at the entry and exit doors of buses to 

count the number of passengers boarding and alighting. 

The real-time data collected from the sensors helps 

monitor bus occupancy levels, enabling the system to 

predict crowd trends and manage passenger loads 

efficiently. Additionally, an emergency button is 

provided to open or close the doors manually during 

unforeseen circumstances, ensuring safety and 

accessibility. The system also incorporates GPS tracking 

to monitor the bus location, allowing authorities to 

reschedule buses dynamically based on passenger 

demand and real-time data. An LED display installed on 

the bus provides passengers with information regarding 

door status, indicating whether the door is open or 

closed. This smart integration of technology ensures 

smoother operations by optimizing bus routes, reducing 

overcrowding, and improving the overall commuting 

experience for passengers. By gathering data on 

passenger numbers and bus location, this system helps to 

identify overcrowded buses and suggests better 

scheduling. The goal is to reduce wait times, manage 

crowd levels, and enhance the overall passenger 

experience by ensuring that buses are dispatched more 

efficiently based on real-time demand. This project 

offers a cost-effective, scalable solution for intelligent 

transportation systems, contributing to smarter urban 

mobility. This project 

proposes a real-time bus crowd analyzer and 

rescheduling system, leveraging IoT sensors and data 

analytics to optimize bus operations and enhance 

passenger experience. The system collects data on bus 

occupancy, traffic patterns, and passenger demand, 

analyzing it to identify crowded routes and schedules. 

Based on insights gained, the system automatically 

reschedules buses to mitigate congestion, reducing travel 

times and improving service reliability. The proposed 

system aims to increase passenger satisfaction, reduce 

fuel consumption, and optimize bus fleet utilization, 

providing a smarter, more efficient public transportation 

solution. 

Key Words: IOT, Crowd Management, Ultrasonic 

Sensor, Button, LED, GPS, Data Analytics, Real- time 

Data Processing, Real-time Passenger Counting, Bus 

Occupancy Monitoring, Traffic Optimization, Smart 

Public Transportation, Automated Bus Scheduling. 

1. Introduction 

Public transportation systems, especially buses, often 

face challenges related to overcrowding and inefficient 

scheduling, leading to discomfort for passengers and 

operational difficulties. The efficient management of 

public transportation systems is crucial for reducing 

congestion, decreasing travel times, and enhancing 

passenger experience. However, traditional bus 

scheduling systems often fail to account for real-time 

fluctuations in passenger demand, leading to 

overcrowding, delays, and decreased  service  

reliability.To  address  these 
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challenges, this project proposes a Bus Crowd Analyzer 

and Rescheduling System, leveraging Arduino, 

ultrasonic sensors, GPS, and LED displays to optimize 

bus operations.The Bus Crowd Analyzer and 

Rescheduling System offers a smart, technology-driven 

solution that monitors and controls passenger flow using 

an Arduino-based setup. By incorporating ultrasonic 

sensors at the entry and exit doors of buses, the system 

can accurately count the number of passengers boarding 

and alighting at each stop, providing real-time crowd data 

for better decision-making. The system employs 

ultrasonic sensors to detect passengers entering or 

exiting the bus, with data relayed to the central 

processing unit for tracking occupancy levels. 

Additionally, a button mechanism is integrated to allow 

the manual control of the doors, offering flexibility 

during emergencies or other special situations. GPS 

technology is utilized to track the bus’s location, 

enabling authorities to dynamically adjust bus schedules 

based on current passenger loads and demand in 

different areas. This real-time data is crucial for 

preventing overcrowding, optimizing bus routes, and 

ensuring the availability of buses when and where they 

are needed the most. An LED display system is installed 

to provide passengers with clear information regarding 

the status of the bus doors, helping to avoid confusion 

and ensure safe boarding. With these features combined, 

the project not only enhances the efficiency of public 

transport operations but also improves passenger 

experience by ensuring a more organized and less 

crowded journey. 

2. Literature Survey 

1. The literature on mitigating bus bunching with real-

time crowding information highlights the 

effectiveness of advanced technologies in 

addressing the challenges of irregular bus intervals 

and overcrowding. Research emphasizes the use of 

real-time data, including passenger counts and 

vehicle locations, to provide actionable insights for 

improving bus scheduling and operational 

efficiency. Studies have demonstrated that 

integrating real-time crowding information into bus 

management systems enables transit authorities to 

adjust bus frequencies dynamically, reducing 

instances of bunching and uneven service. 

Technologies such as GPS, automated passenger 

counters, and mobile apps play a crucial role in 

collecting and disseminating this information. 

2. The review covers various methods for passenger 

counting, including infrared sensors, ultrasonic 

sensors, video-based systems, and weight sensors. 

Each technology's accuracy, reliability, and 

implementation challenges are examined, revealing 

that video-based systems and infrared sensors are 

commonly favored for their precision and non-

intrusive nature. The review emphasizes the role of 

these systems in providing real-time data on 

passenger flow, which is crucial for optimizing 

route planning, improving scheduling, and 

enhancing overall service efficiency. Additionally, 

it addresses the potential for integrating passenger 

counting data with other transit management 

systems to facilitate data-driven decision-making 

and operational adjustments. The literature 

underscores the growing importance of automatic 

passenger counting in enhancing the quality of 

public transport services, reducing operational 

costs, and improving the passenger experience 

through more effective management of resources 

and service delivery. 

3. The literature on conductor-less bus ticketing 

systems using RFID technology highlights a 

transformative approach to public transit fare 

collection. RFID-based systems streamline the 

boarding process by enabling passengers to simply 

scan their RFID cards or tokens, eliminating the 

need for manual ticketing and reducing wait times. 

Studies indicate that such systems enhance 

operational efficiency by automating fare collection 

and minimizing cash handling, which in turn 

reduces the potential for errors and fraud. The 

implementation of RFID technology also supports 

real-time data collection, providing valuable 

insights into passenger behavior and bus utilization. 

Additionally, research suggests that RFID systems 

contribute to improved passenger satisfaction by 

offering a quicker and more convenient ticketing 

experience. Overall, conductor-less bus ticketing 

systems using RFID technology represent a 
significant advancement in modernizing public 

transportation and enhancing service quality. 

4. The literature on smart bus monitoring and 

ticketing systems using IoT emphasizes a 

comprehensive approach to enhancing public 

transportation through interconnected technologies. 

IoT-based systems integrate various sensors and 

devices to monitor real- time bus location, 

passenger count, and vehicle 

http://www.ijsrem.com/


           
       International Journal of Scientific Research in Engineering and Management (IJSREM) 
                 Volume: 09 Issue: 02 | Feb - 2025                                 SJIF Rating: 8.448                                                  ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                            |        Page 3 
 

 

performance, facilitating improved route planning 

and operational efficiency. Additionally, these 

systems often incorporate smart ticketing solutions, 

such as mobile payments and contactless cards, to 

streamline fare collection and reduce boarding 

times. Research shows that IoT-enabled systems 

enhance passenger experience by providing real-

time updates on bus schedules and overcrowding. 

5. The paper by Pankaj Mudholkar and Megha 

Mudholkar, titled “IoT Based Crowd Detection 

System In City Buses” published in 2021 in High 

Technology Letters, presents an innovative 

approach to managing crowd density in urban buses 

using Internet of Things (IoT) technology. The 

study introduces a crowd detection system that 

employs various IoT sensors to monitor and 

analyze passenger density in real-time. By 

integrating these sensors with data analytics tools, 

the system provides actionable insights into crowd 

levels, enabling timely interventions to manage 

overcrowding and optimize bus scheduling. 

6. The paper by Mrs. Thangamma K C, Ranjitha S K, 

Sanjana K J, and Shreya M G, titled “RFID Based 

Smart Ticketing System For Public Transport 

System” published in Aug ust 2021 in the Journal 

of Emerging Technologies and Innovative Research 

(JETIR), explores the implementation of RFID 

technology for modernizing public transportation 

fare collection. The study presents a smart ticketing 

system that leverages RFID tags to automate and 

streamline the ticketing process, reducing the need 

for manual interventions and cash handling. The 

research demonstrates how RFID technology can 

improve operational efficiency, reduce boarding 

times, and enhance overall passenger satisfaction. 

3. Problem Definition 

Public transportation systems often face challenges such 

as overcrowding, inefficient scheduling, and long wait 

times, leading to passenger discomfort and operational 

inefficiencies. Traditional bus scheduling methods fail to 

adapt to real-time demand, causing uneven passenger 

distribution and increased travel times. Additionally, the 

lack of automated monitoring results in poor fleet 

utilization and fuel wastage. To address these issues, a 

smart system is needed to track passenger flow, analyze 

crowd trends, and dynamically reschedule buses 

based on real-time data. The Bus Crowd Analyzer and 

Rescheduling System aims to optimize bus operations 

using IoT-based sensors, GPS tracking, and data 

analytics to enhance efficiency, reduce congestion, and 

improve the overall commuter experience. 

4. Proposed Working 
 

 

The Proposed Working of the Bus Crowd Analyzer and 

Rescheduling System is designed to integrate several 

key components for effective management of passenger 

flow and bus scheduling. At its core, the system utilizes 

Arduino microcontrollers to interface with ultrasonic 

sensors positioned at the bus's entry and exit doors. 

These sensors measure the distance to detect the number 

of passengers boarding or alighting, providing real-time 

occupancy data. This data is processed by the Arduino to 

monitor crowd levels and make decisions about door 

operation. The system also features a manual control 

button, allowing bus operators to open or close the doors 

as needed, and an LED display that indicates the status 

of the doors—open or closed—ensuring clear 

communication with passengers. The system 

incorporates GPS technology to track the bus's real- time 

location. This location data is used to dynamically adjust 

bus schedules based on current passenger demand and 

traffic conditions, optimizing route efficiency and 

reducing wait times. The 
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architecture ensures that all components work together 

seamlessly: the ultrasonic sensors feed occupancy data 

to the Arduino, which, combined with GPS data, 

informs scheduling adjustments and door operations. 

The LED display provides visual feedback to 

passengers, while the manual control button offers 

flexibility and safety. This integrated approach ensures 

that the bus system operates efficiently, reduces 

overcrowding, and enhances the overall passenger 

experience. 

 

5. Advantages 

1. Reduced Overcrowding: Monitors real- time 

passenger flow and dynamically reschedules 

buses to prevent overcrowding. 

2. Optimized Bus Scheduling: Ensures efficient 

bus dispatching based on demand, reducing long 

wait times. 

3. Improved Passenger Experience: Provides a 

smoother and more comfortable journey with 

better crowd management. 

4. Enhanced Safety Measures: Includes an 

emergency button for manual door operation in 

unforeseen situations. 

5.  Real-Time Monitoring: Uses GPS and IoT 

sensors to track bus occupancy and location. 

6.  Fuel Efficiency: Reduces unnecessary bus 

trips, lowering fuel consumption and operational 

costs. 

7.  Better Fleet Utilization: Ensures buses are 

effectively allocated to meet demand, improving 

transport efficiency. 

8.  Traffic Congestion Reduction: Helps manage 

city traffic by optimizing bus routes based on 

real-time data. 

9. Increased Reliability: Improves schedule 

accuracy and reduces delays by dynamically 

adjusting routes. 

 

6. Conclusion 

In conclusion, the Bus Crowd Analyzer and 

Rescheduling System enhances public transportation by 

using Arduino-powered ultrasonic sensors, GPS, door 

controls, and LED displays for efficient crowd 

management and real-time scheduling. It improves 

passenger tracking, optimizes bus routes, and enhances 

communication. Future advancements, including AI-

driven analytics and smart city integration, will further 

enhance efficiency, safety, and adaptability in urban 

mobility. 
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