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Graph Neural Networks (GNNs) are widely used in particle physics research as a solution to handling complex,
sparse, and noisy data. Detectors capture millions of measurements per second, resulting in high-dimensional
data that is difficult to analyze.
GNNs allow us to model data as a graph, where each detector component corresponds to a node and edges
represent interactions between particles. Message-passing algorithms propagate information throughout the
graph, allowing GNNs to capture complex relationships between detector components and learn representa-
tions of physical processes.
GNNs are used for particle identification, event reconstruction, and anomaly detection, and can also be used
for air quality systems to predict pollutant concentration.
In air quality systems, the graph consists of air monitoring stations measuring pollutant concentration and
meteorological data every hour. Each monitoring station corresponds to a node and edges represent how
stations interact. The graph is constructed based on how stations transport PM2.5 concentrations to each
other. The adjacency matrix defines which nodes are adjacent to each other based on factors that hinder the
transport of PM2.5, such as distance, mountain ranges, and elevation differences. Edges contain information
about wind speed, wind direction, distance, and the direction of the source station to the sink station.
This improves the accuracy of the prediction.
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