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(57) Abstract :

Machine Learning-Based Intelligent Device for Real-Time Air Pollution Monitoring Using Electric Vehicles is the proposed invention. The proposed invention
discloses a machine learning-based intelligent device for real-time air pollution monitoring using electric vehicles. The proposed system employs electric vehicles as
mobile sensing platforms equipped with environmental sensors for measuring particulate matter, gaseous pollutants, meteorological parameters, and geographical
location. Sensor data are pre-processed through an embedded edge-computing module and analyzed using the Mamba State Space Model (Mamba SSM), a recent
sequence learning architecture optimized for efficient long-term temporal modeling. The model accurately predicts pollutant concentrations, detects abnormal pollution
events, identifies pollution hotspots, and forecasts short-term air quality variations while requiring minimal computational resources. The predicted pollution
information is integrated with GPS coordinates to generate dynamic pollution maps and transmitted to a cloud platform for visualization, environmental analytics, and
smart city management. The invention offers high prediction accuracy, low latency, energy-efficient computation, and scalable deployment on mobile edge devices,
making it highly suitable for sustainable urban environmental monitoring and intelligent transportation applications.
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