Magnetic Traffic Monitoring System Project
This document presents an intelligent roadway traffic monitoring system based on magnetic sensing technology.
Project Objective
Designing a low-cost, durable, and intelligent roadway monitoring system for vehicle counting, traffic analysis, congestion detection, and smart transportation applications.
Main System Components
• Magnetic Sensor (AMR / Hall Effect)
• ESP32 Processing Board
• Wireless Communication Module (LoRa / WiFi / 4G)
• Industrial Aluminum Structure
• Waterproof and Dustproof Protection Layers
• Power Management System
System Operation
The system detects changes in the magnetic field caused by passing vehicles. The collected data is processed to estimate traffic flow, vehicle presence, and approximate speed.
Advantages of Magnetic Sensors
• No moving mechanical parts
• Long operational lifespan
• Lower maintenance cost
• Better resistance against heavy vehicles
• Simplified roadway installation
• Suitable for smart city infrastructure
Difference from Piezoelectric Systems
Unlike piezoelectric systems that require physical pressure and deformation, magnetic sensors operate through magnetic field detection without direct mechanical stress.
Applications
• Smart Traffic Monitoring
• Urban Congestion Analysis
• Intelligent Transportation Infrastructure
• Traffic Police Support Systems
• Roadway Data Collection
Benefits for Traffic Authorities
• Real-time traffic analysis
• Improved roadway monitoring
• Better traffic management
• Smart transportation planning
Conclusion
The magnetic sensor-based system provides a practical, low-maintenance, and scalable solution for future intelligent transportation systems.




