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Modeling of Vehicle Motion Trajectories Based
on Fuzzy Clustering

SUN Zongyuan , FANG Shouen

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract: In order to improve the learning and analysis level
of vehicle’ s motion patterns, considering the characteristics
of trajectories and the requirements of trajectory modeling, a
modeling method for trajectories was proposed. This method
consisted of two parts, which were trajectory fuzzy clustering
and path modeling. Firstly, the improved Hausdorff distance
was extended and used to measure the geometrical similarity
between trajectories, and the improved fuzzy C-means
trajectory clustering algorithm was further established to
realize the clustering of vehicle trajectories. Based on the
results of trajectory clustering, the path models based on
discrete state were established and the corresponding
trajectory anomaly detection algorithm was proposed. Finally,
the experimental results in the real scene verified the

applicability and validity of the proposed method.
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Fig.1 Geometric structure of path model
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Fig.2 Trajectory discrete path model
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Fig.3 Trajectories from the exit scene and

entrance scene
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Fig.4 Three learned straight trajectories

models in the exit

i

a PUB AR

b Pl B AR RER
B5 AMO2HFPANHTERBESER

Fig.5 Two learned converging trajectories models

in the entrance
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Fig.7 Anomaly detection results in the exit
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Fig.8 Anomaly detection results in the entrance
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