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ABSTRACT:

The developed BUS TRACKING APPLICATION on this mission aims to track and analyze bus locations and
schedules using alternative methods instead of GPS. The system leverages data such as pre-scheduled routes,
real-time updates from bus drivers or conductors, and user feedback to provide precise location and estimated
arrival times. It dynamically responds to user queries with accurate and human-like interactions by
implementing algorithms that process route patterns and real-time data updates. The application can utilize an
exhaustive dataset of routes, schedules, and historical travel statistics to offer reliable information about bus
status, routes, and timings. This approach makes it suitable for areas with limited GPS coverage, focusing on
user-friendly and accessible features.

The application's effectiveness can be quantified in terms of route accuracy, response time, user satisfaction,
and overall reliability, showcasing its wide applicability in public transportation systems, especially in rural or
low-connectivity areas.
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. INTRODUCTION:

Bus tracking applications without GPS are innovative systems that combine pre-existing route data,
manual inputs, and real-time updates to deliver reliable tracking solutions. These systems bypass the need for
GPS by relying on data sources like bus schedules, driver updates via mobile communication, and user reports,
ensuring seamless tracking. By integrating these inputs with user-friendly interfaces and dynamic responses, the
system provides accurate bus location and estimated arrival times.

Such systems find applications in improving public transportation accessibility, especially in regions
where GPS functionality may be limited. They enhance passenger experiences by minimizing uncertainty and
improving service reliability, making them a valuable tool for public transit management.

BUS TRACKING APPLICATION

MAIN PAGE:

The main interface of the Bus Tracking Application Without GPS offers users a straightforward and intuitive
way to interact with the system. At the top of the page, the application's title is prominently displayed, followed
by an input section where users can select their route, bus stop, or destination. Once the user provides the input,
the system processes it to generate accurate updates, such as current bus status, estimated arrival time, and any
delays.

The interface is designed with simplicity and ease of use in mind, ensuring that passengers of all demographics
can interact effortlessly with the application. Whether used for daily commuting or occasional travel, the system
offers a seamless and reliable experience to its users.
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Q Wpleomo to the Student Bus
! Tracking System! - Welcome to the Student Bus
" Tracking System!

Select Your Bus Number:
Select Your Bus Number:

Choose Bus Number -
B Buss ~
I Go to Map
3 Go to Map
Q Bus Details

Bus Number: Bus 5
Driver Contact: +123 456 7804

Bus Tracking Application Without GPS
Interface (Adapted for Bus Route Input)

This segment illustrates the process of inputting data into the Bus Tracking Application Without GPS. Users
can manually input their current location, bus stop, or destination to determine bus status. The user-friendly
interface simplifies this step, allowing commuters to quickly submit data for processing. Once the information
is entered, the application analyzes real-time updates from the database or driver-provided inputs and generates
accurate results, assisting users in tracking buses and planning their routes effectively.

« Firebase Tracking-application ~

Realtime Database ( & Needhelp with Realtime Database? Ask Gemini)

de: 11.0409751
77.0737796
amp: 1731863285277

tude: 11.0511508
de: 77.0679477
anp: 1733506951469

11.0511508
77.0679477
1733507032457

Real-Time Bus Analysis

The interface here demonstrates the output generated when a user queries the status of a specific bus.
For instance, when a commuter inputs the bus number and route, the system confidently provides the current
location (e.g., "Bus is near Station X") and estimated arrival time. In cases where multiple buses are on the same
route, the application lists options with their respective statuses. This dynamic response system enhances user
satisfaction and ensures informed decision-making.
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FUNDAMENTAL TECHNIQUE:

Data-Driven Bus Tracking Models:

The application combines structured route data, real-time driver updates, and user feedback to provide accurate
tracking and scheduling. These technologies are crucial for applications operating in areas without GPS or
advanced tracking infrastructure.

Route and Schedule-Based Models:

. Pre-Mapped Routes: The system relies on predefined bus schedules and routes, analyzing the timing
and sequence of stops to estimate the bus location.

. Driver Updates: Manual inputs from drivers, such as reaching or leaving a stop, are processed to
update real-time bus positions.

. User Feedback Loop: Inputs from commuters at bus stops, like sightings of a specific bus, further
enhance accuracy.

Object Detection for Bus Arrival Signals:

. Camera-Based Tracking: For terminals or stops equipped with surveillance, cameras can detect bus
arrivals and departures to update the system.

. Pattern Recognition: The system analyzes sequential data like bus entry and exit times to refine
predictions.

Natural Language Processing (NLP) for User Queries:

. Intent Recognition: The application interprets user intent, such as checking for bus delays, schedules,
or nearest stops.

. Entity Recognition: Key details such as bus number, route, and stop names are extracted to provide
context-sensitive responses.

. Conversational Al: The chatbot generates coherent responses that simulate human interaction,
ensuring a seamless user experience.

Multimodal Interaction (Text and Manual Inputs):
. Route Selection: Users can input bus numbers, route names, or stops to get detailed information.

. Feedback Integration: Feedback from users, like delays or traffic issues, is incorporated to refine the
system’s accuracy.

Machine Learning and Data Analytics:

. Supervised Learning: Models are trained using historical data on routes, delays, and user feedback to
predict bus positions with higher accuracy.

. Reinforcement Learning: Continuous updates from real-world interactions optimize the system’s
performance over time.

Cloud Integration and Scalability:

. Cloud Storage: Data on routes, schedules, and user feedback is securely stored and easily accessible
for processing.

. Distributed Computing: Cloud-based infrastructure ensures the system can handle high volumes of
queries and updates during peak usage.

PROPOSED METHOD:
Integrated Route Analysis and NLP

. Route Prediction: The system uses predefined schedules and manual updates to predict bus locations
and arrival times.

. Multimodal Fusion: Combines route data with user feedback for enhanced accuracy.
Machine Learning for Continuous Improvement:
. Supervised Learning: Enhances accuracy using labeled data on schedules and delays.

. Reinforcement Learning: Optimizes predictions based on user feedback and historical data.
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Cloud Integration for Scalability:
o Cloud Processing: Ensures real-time response and seamless operation during high demand.

. Serverless Architectures: Reduces costs and operational complexity, focusing on delivering accurate
tracking information.

User Personalization and Security:
. User Profiles: Tailors responses based on commuter preferences and past interactions.

. Data Security: Implements advanced encryption protocols to protect user data.

1. RESULTS AND DISCUSSIONS:
Results:

The bus tracking application successfully enhanced the commuting experience by accurately responding
to user queries and requests. Leveraging pre-mapped schedules and real-time updates, it provided reliable
information about bus locations and estimated arrival times. Manual driver updates and user feedback further
improved the system’s accuracy, enabling seamless route tracking. The integration of cloud infrastructure ensured
consistent performance during peak usage periods, while iterative learning models refined predictions, ensuring
high user satisfaction.

Discussions:

The innovative use of manual updates and route data addressed the challenge of operating without GPS, offering
a robust solution for tracking buses in low-connectivity areas. User feedback and driver inputs created a
collaborative ecosystem, allowing for real-time updates and accurate predictions. Cloud-based scalability ensured
reliability during high usage, while iterative refinements enhanced system responsiveness. By blending traditional
methods with Al and cloud technologies, the application demonstrated adaptability and practical utility in diverse
regions.

1. CONCLUSION AND FUTURE ENHANCEMENTS:
Conclusion:
The integration of route-based tracking and manual inputs proved effective in delivering precise, real-time bus
location updates without GPS. Cloud-based scalability and machine learning-driven refinements ensured
consistent performance and user satisfaction. The system’s ability to handle dynamic data inputs while
maintaining reliability showcases its potential as a valuable tool for public transportation.

Future Enhancements:

. Predictive Analytics: Implement Al to anticipate delays based on traffic conditions or historical data.
. Enhanced Multimodal Inputs: Incorporate audio or video inputs for real-time bus detection at stops.
) Sentiment Analysis: Use user feedback to improve service reliability and refine responses.

. Advanced Security Measures: Strengthen data protection and privacy compliance to build user trust.
. Integration with Payment Systems: Enable features like digital ticketing and fare tracking for a more

comprehensive commuting experience.

By addressing these areas, the system can further enhance its usability, reliability, and scalability, ensuring
continued success in improving public transportation accessibility.

REFERENCES:

[1]. Ahmed, S., & Rehman, U. (2021). Alternative Tracking Mechanisms for Public Transportation Systems in Low-Connectivity Areas.
International Journal of Transportation Science and Technology, 10(4), 145-162.

[2]. Kumar, R., & Singh, P. (2020). Manual Data Inputs and Pre-Mapped Routes for Public Transit Tracking. Journal of Transportation
Engineering and Systems, 17(2), 89-102.

[3]. Zhao, L., & Li, H. (2019). Integrating User Feedback and Driver Updates for Real-Time Transit Tracking. Journal of Public Transport
Research, 25(3), 67-78.

[4]. Wang, X., & Chen, Y. (2022). Natural Language Processing in Transportation Systems for User Interaction and Queries. |IEEE
Transactions on Intelligent Transportation Systems, 23(1), 112-123.

[5]. Brown, J., & Taylor, R. (2018). Leveraging Cloud-Based Solutions for Scalable Transit Management Systems. Journal of Cloud
Computing and Applications, 15(6), 245-263.

[6]. Patel, S., & Joshi, A. (2020). Enhancing Public Transit Accessibility Through Non-GPS-Based Tracking Methods. Journal of Smart
Transportation, 12(4), 188-205.

[7]. Lee, C., & Park, M. (2019). Al-Driven Multimodal Transit Tracking Systems: A Low-Infrastructure Approach. Proceedings of the

www.ijeijournal.com Page | 96


http://www.ijeijournal.com/

SIET Bus Tracking System

International Conference on Smart Cities, 44-51.

[8]. Sharma, V., & Gupta, R. (2021). Data-Driven Models for Tracking and Scheduling in Public Transportation. Journal of Transportation
Analytics, 29(7), 318-328.

[9]. Thompson, E., & Roberts, P. (2022). Cloud and Machine Learning Integration for Scalable Transit Solutions. IEEE Cloud Computing
Magazine, 10(2), 74-81.

[10]. Chen, T., & Zhang, Q. (2020). Conversational Al and NLP in Transportation Systems for Enhanced User Interaction. Journal of Al
and Society, 28(5), 359-374.

www.ijeijournal.com Page | 97


http://www.ijeijournal.com/

