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Introduction:

Railways are one of the most widely used modes of transportation in India, but they
also face serious issues like accidents, overcrowding, and lack of real-time monitoring.
This project introduces an Al-powered Railway Safety and Smart Ticketing System that

aims to solve these problems using modern technology.

The system uses Atrtificial Intelligence (Al) and Internet of Things (IoT) to monitor train
movements in real-time, prevent train collisions by alerting loco pilots, and
automatically apply brakes if needed. It also includes a smart ticketing system that
stops issuing tickets once the train is full, preventing overcrowding and improving
passenger safety. Additional features like emergency alerts, onboard surveillance,
health monitoring, and a centralized control center make the system more reliable and

efficient.

This project offers a complete, scalable, and patentable solution to modernize and

secure railway operations in India.
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Objectives:

The main goal of this project is to improve the safety of train travel and manage
ticketing effectively using Al and loT. It aims to prevent train accidents, reduce

overcrowding, and make railway operations smarter and more efficient.

Methodology:
* Use GPS and loT devices to track real-time train positions and movements.
« Apply Al algorithms to detect if two trains are on the same track and alert loco
pilots in time.
+ Automate emergency braking in case of missed alerts.
* Introduce a smart ticketing system that stops issuing tickets (online and offline)
once the train is full.
* Install passenger safety tools such as CCTV, emergency alert buttons, and
health monitoring sensors.
* Centralize control through a dashboard where real-time train data is monitored
and decisions are made instantly.
Result:
* The system successfully tracks trains in real time and prevents possible
collisions.
» Ticket booking stops automatically once capacity is reached.
+ Passenger safety tools work effectively, enhancing overall travel experience.

* Railway management becomes more efficient and responsive.

Conclusion:

This project proves that Al and loT can be powerful tools for improving railway safety
and operations. It can prevent major accidents, control overcrowding, and provide
better safety to passengers, all while making train systems smarter and more
advanced.

Expected Outcome of the Project

* Reduction in train collision risks.
+ Better ticket management with no overbooking.
* Enhanced passenger security and emergency response system.

* Improved railway scheduling and decision-making through real-time data.
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* A working prototype that can be further scaled for Indian Railways.

Industry Relevance

The project is highly relevant to industries like:
* Indian Railways and other railway networks.

» Smart transportation companies focused on automation.

+ loT and Al solution providers working on public safety and logistics.

* Relevant institution: Ministry of Railways, Government of India

* This project has strong potential to be adopted for large-scale use across

national transportation systems.

Working Model:

* Hardware sensors, GPS modules, and loT systems simulate real train
conditions.
» Smart ticketing system interface (app or web) will be demo-ready.

« Dashboard control center prototype can show real-time updates and alerts.

Simulation / Study:

« Al algorithms and alert systems will be tested in simulated train movements.

+ Emergency systems and occupancy tracking tested in virtual environments.

Learnings from the Project
» Gained practical knowledge of how Al and loT can be applied in real-time

systems.

* Understood railway infrastructure and common challenges in passenger
management.

* Learned how to design, develop, and test real-time monitoring systems.

« Enhanced skills in data analysis, automation, and decision-making

technologies.
Future Scope

* Integration with government railway portals for live train data.

* Use of machine learning for smarter scheduling and prediction.
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« Expand to include cargo trains, metro systems, and international railway
networks.

*+ Add voice-enabled alerts and multilingual support for loco pilots and
passengers.

* Full-scale deployment in pilot zones with government collaboration.

* Patent the complete system for future licensing and adoption

48" Series Student Project Programme (SPP): 2024-25 — Synopsis of the Project 4



