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                                                     ABSTRACT 
This research project focuses on the development and implementation of an Automated Railway Level Crossing System using microcontroller technology. The primary goal is to enhance safety at railway crossings by automating the detection of approaching and departing trains, thus ensuring timely closure and opening of barrier gates. The system employs ultrasonic sensors for accurate train detection and utilizes Arduino-based microcontrollers for controlling the gates and activating audio-visual alerts. This study outlines the current challenges faced by traditional manual systems, including human error and inefficiencies, and provides a justification for the need for automated solutions. 
The methodology involves sourcing affordable components from local vendors, assembling them into a functional prototype, and programming the system using Arduino IDE. Various testing scenarios were conducted to evaluate the system's performance, which demonstrated successful detection of trains, prompt barrier operations, and effective alert systems. Limitations such as sensor range and environmental factors were identified, along with recommendations for enhancements, including the integration of advanced sensors and renewable energy solutions. This research contributes to the field of railway engineering by providing a scalable and cost-effective approach to improving safety at level crossings. 
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CONCLUSION AND RECOMMENDATIONS 
5.1 	Conclusion 
The implementation of an automated railway level crossing system as demonstrated in this research has proven to be a viable solution to the persistent problem of railway accidents due to human error and delayed manual operations. The system successfully integrated sensor-based detection with microcontrollerbased control logic, enabling accurate, timely, and efficient gate operations. 
This project addressed key safety concerns at level crossings by providing a system that is not only functional but also cost-effective and easy to implement, especially in developing regions with limited infrastructure. The system can significantly improve traffic management, reduce human-related errors, and save lives when deployed on a larger scale. 
Although this prototype was tested on a small scale, the successful outcomes indicate great potential for real-world application with some enhancements. As urbanization and rail transportation continue to expand, such automated systems will become indispensable in modern transportation networks. 
5.2 	Recommendations 
Based on the findings and limitations of this study, the following recommendations are proposed: 
1. Adoption of Long-Range Sensors: To improve detection for high-speed trains and accommodate wider crossings, it is recommended to adopt LIDAR 
or long-range infrared sensors with improved accuracy under varying environmental conditions. 
2. Power Backup and Solar Integration: To enhance system reliability, especially in rural or remote areas with unstable power supply, the system should incorporate solar power and battery backups to maintain continuous operation. 
3. Advanced Object Detection: Integration of AI-enabled cameras and Raspberry Pi modules can be used for obstacle detection (e.g., humans, animals, or vehicles) on the tracks, allowing for more intelligent gate control decisions. 
4. Remote Monitoring and GSM Integration: To enable remote fault detection and real-time reporting, GSM or IoT modules should be added to notify control centers in case of system failure or unusual activity at the crossing. 
5. Prototype Scaling and Field Testing: It is essential to move beyond modelscale to full-scale field testing. This will validate performance under realworld dynamics like train speed, environmental factors, and larger infrastructure. 
6. Government Support and Policy Integration: For widespread adoption, the government and relevant transport agencies should support automation policies, offer subsidies or grant for implementation, and mandate safety standards at level crossings. 
 	 
REFERENCES 
African Railway Safety Review (2022). Railway Crossing Automation in SubSaharan Africa. Safety Monitoring Division Report. 
Banzi and Shiloh (2014). Getting Started with Arduino. Maker Media Inc. Covers the use of Arduino microcontrollers in embedded system applications, including transportation 
Bhowmik, Sarkar and Roy. (2018). Microcontroller-Based Smart Railway Crossing System. IEEE International Conference on Smart Systems and Inventive Technology (ICSSIT). 
Jain, Chauhan, and Gupta (2020), “Sensor-Based Automatic Railway Gate Control”, International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering, Vol. 8, Issue 1. 
Kumar and Singh, (2022). Smart Railway Level Crossing with Traffic Signal Coordination. International Journal of Scientific & Engineering Research (IJSER), Vol. 13, Issue 3. 
Mallick and Rout (2019), “An IoT Based Smart Railway Level Crossing System”, Procedia Computer Science, Vol. 152, pp. 431–438. 
Ministry of Railways, India (2005). Annual Safety Review Report. Government of India, New Delhi. Notes that 30% of railway accidents were due to level crossing issues. 
Oke and Ayeni (2020), “Evaluation of Railway Level Crossing Accidents in Nigeria”, Nigerian Journal of Transportation Technology. 
Rahman, (2020). Arduino-Based Automatic Railway Gate Control Using GSM and IR Sensors. Dhaka University Journal of Engineering and Technology. 
Rashid, Abdullah and Rahman (2012). Low-Cost Intelligent Railway Crossing System. IEEE International Conference on Smart Instrumentation, 
Measurement 	and 	Applications 	(ICSIMA). 	[DOI: 
10.1109/ICSIMA.2012.6501402] 
Sharma and Choubey(2017). Integration of Traffic Lights and Railway Signals 
Using Embedded Systems. Journal of Engineering Research and Application. 
Singh and Sharma (2012). Railway Level Crossing Safety in India: Issues and Remedies. Journal of Traffic and Transportation Engineering, Vol. 1, No. 4. UIC (2022). Level Crossing Safety Report. International Union of Railways. www.uic.org 
World Bank Report (2021), “Railway Safety Assessment in Sub-Saharan Africa”. 
1 
 
1 
 
4 
 

i


 


 


 


 


MODELLING OF AUTOMATED RAILWAY 


 


LEVEL CROSSING SYSTEM 


 


 


 


BY 


 


YUSUF ABDULLATEEF ORIYOMI 


 


ND/23/RWE/PT/0003 


 


 


 


BEING A RESEARCH PROJECT SUBMITTED TO 


 


RAILWAY ENGINEERING DEPARTMENT, 


 


INSTITUTE OF TECHNOLOGY (IOT) 


 


KWARA STATE POLYTECHNIC ILORIN. 


 


 


 


IN PARTIAL FULFILMENT OF THE REQUIREMENT FOR THE 


 


AWARD OF NATIONAL DIPLOMA (ND) IN RAILWAY 


ENGINEERING DEPARTMENT. 


 


  


 


August


,20


2


5 


 




i         MODELLING OF AUTOMATED RAILWAY    LEVEL CROSSING SYSTEM        BY    YUSUF ABDULLATEEF ORIYOMI    ND/23/RWE/PT/0003        BEING A RESEARCH PROJECT SUBMITTED TO    RAILWAY ENGINEERING DEPARTMENT,    INSTITUTE OF TECHNOLOGY (IOT)    KWARA STATE POLYTECHNIC ILORIN.        IN PARTIAL FULFILMENT OF THE REQUIREMENT FOR THE    AWARD OF NATIONAL DIPLOMA (ND) IN RAILWAY  ENGINEERING DEPARTMENT.         August ,20 2 5   

