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PATTERN EXTRACTION OF CONTINUOUS CONGESTION IN SPATIO-
TEMPORAL SPACE BASED ON LOGISTIC TUCKER DECOMPOSITON

Shunsuke KISO and Ryo INOUE

In order to mitigate traffic congestion, it is important to understand the spatio-temporal patterns of
congestion on the road network. Recently, tensor decomposition has attracted attention as a method for
extracting features from data with complex relationships. Tensor decomposition, which is the representation
of higher-order tensor data as the sum of products of lower-order tensors, has been applied to traffic data
analysis, such as traffic condition prediction and anomaly detection. However, there is little discussion on
decomposition methods that correspond to the probability distribution of the components of the tensor to
be analyzed, or decomposition methods that take into account the spatio-temporal continuity of traffic
congestion. This study proposes a logistic non-negative Tucker decomposition with graph Laplacian
regularization, which can take into account the distribution of tensor data and the spatio-temporal continuity
of traffic congestion, and confirms the effectiveness of the proposed method using observed congestion

data from the Metropolitan Expressway network.



