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Integrated Traffic Flow Prediction and Congestion Analysis:
Exploring Physics-Informed Multi-View Clustering and Group
Sparse Optimization
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8  Z: Traffic flow prediction is critical to Intelligent Transportation
Systems. Neural network-based methods have been widely applied but with
high computational costs and the “black-box nature. In this talk, we propose
an interpretable and scalable hierarchical clustering method integrating
Physics-Informed Multi-View Clustering and Group Sparse Optimization for
traffic flow prediction and traffic congestion analysis. Based on different
traffic conditions, the data is divided into subsets. Moreover, we utilize a new
multi-view structure that combines the stepwise common principal component
with the k-means method by further partitioning every subset into smaller
ones to identify the spatial heterogeneity. For each subset, a regularized
optimization with ridge regression loss is built up and is solved by a subspace
Newton method. Then a physics-informed approach is used for traffic
congestion analysis. Numerical results demonstrate that our method is
superior to several state-of-the-art prediction methods in terms of prediction
accuracy and interpretability
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