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Abstract 

Creating accurate air pollution maps is crucial for environmental health monitoring. However, 

traditional sensor systems provide limited information, offering only single-point, instantaneous 

readings. This research investigates a novel approach to address this limitation. We propose a machine 

learning-based system to predict the spatial distribution of particulate matter (PM) across a region 

using data from a sparse network of sensors. The system collects data on various factors, including PM 

concentrations (PM1.0, PM2.5, PM10), weather parameters (wind speed, temperature, humidity), and 

spatial information (longitude, latitude). We explore the effectiveness of Long Short-Term Memory, 

Artificial Neural Networks (ANNs), Support Vector Regression, and Random Forest models. Our 

findings reveal that ANNs outperform other models in terms of accuracy and consistency across all 

feature combinations surpassing 75% threshold, particularly within a 160-meter radius of a central 

sensor. Furthermore, the inclusion of weather parameters and feature engineering significantly 

improve model performance, leading to enhanced generalization and lower error rates for all PM 

types. This study paves the way for a new paradigm in particulate matter sensor design, one that 

overcomes the limitations of single-point measurements. Additionally, it underscores the importance 

of incorporating weather data into machine learning models for accurate spatial distribution 

prediction of air pollutants.  
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