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4. Conclusions and recommendations

Despite a great deal of advances in freeway incident detection that have been made in early research,
the issue of real-time incident characterization still remains. Without the functionality of providing real-time
information related to incident characteristics, conventional AID methods seem to be restricted to recognition
of incident occurrence. This signi4cantly results in a defect in the advanced freeway tra.c control and
management systems, and continues to be a source of frustration in real-time freeway incident management.
This paper has presented a new methodology utilizing the fuzzy clustering approaches to address the above

issue. To capture incident-induced tra.c patterns, e>ectively and e.ciently, several decision variables were

designed, and then evaluated. Based on the pre-determined decision variables, a total of 27 types of freeway
incidents were categorized, and each type of incident was referred to as a cluster along with speci4c patterns of
decision variables to distinguish incidents from incident-free cases. A fuzzy clustering-based algorithm, which
consists of three major procedures including: (1) identi4cation of tra.c 1ow conditions, (2) recognition of
incident occurrence, and (3) incident characterization, was then developed.
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