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Abstract

Abstract

Adopting smart card payment system in Public Transportation (PT) can bring many
advantages, one of which is collecting the transaction data. Transaction data can be
used to model travel demand, identify travel patterns, or estimate the origin-
destination matrix. Furthermore, by providing a big database of travels, transaction
data has been continuously used to study the travel behavior of PT passengers.
Obtaining a better understanding of the PT passengers travel behavior is of great
Importance to improve the service and attract more passengers towards the system.
Previous studies of travel behavior are mostly focused on the individual travel
pattern and less attention has been paid to the group travel pattern. Also, there is a
lack of research on identifying the group travels in PT and comparing it with
individual travels, in Iran. Therefore, this study utilizes the smart card data of bus
system in Arak city to compare the individual and group travel behavior of PT
passengers. To achieve this end, firstly a method has been proposed for estimating
the origin-destination matrix of travels based on the trip-chain method. In addition,
travel pattern regularity has been clustered using K-mean clustering method. Then,
an approach is presented for identifying group travels based on the Proximics theory.
Finally, the temporal and spatial patterns of individual and group travels are obtained
and compared during the different days of the week.

This study is based on reviewing and analyzing the smart card data of Arak bus
system in a period of 10 months. According to the results, using clustering method
in estimating the origin-destination matrix of travels has led to a 20% increase in the
number of estimated travels. Clustering of travel patterns indicated that only 19% of
passengers used public transportation on a regular basis. The results also revealed
that 28% of the travels were made in groups. Group traveling is more frequented on
weekends, and also in the afternoons. It is also found that the travel destinations in
most of the individual and group travels were located near the city center. In
addition, it was shown that more focus is on individual trips over short distances,
while at longer distances a higher percentage of group trips is observed than
individual trips. Finally, it was found that individual trips have more repeatability
than group trips.

Keywords:

Public Transport Smart Card, Origin-Destination Matrix, Clustering, Travel
Regularity, Individual Travel Behavior, Group Travel Behavior
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