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Abstract: Bus passengers' origin and destinations (OD) can truly reflect travel characteristics and demands of
residents, which is an important basic data for bus system evaluation, scheduling and route optimization, with
significantly practical value in urban planning. Existing OD estimation methods are mostly applied to a small
amount of bus data, which cannot directly and rapidly calculate mass transit passenger OD. In order to solve
these problems, a parallel method for calculation of massive transit passengers' origin and destinations based on
MapReduce is investigated. Firstly, database migration tool was applied to transfer massive bus data stored in
relational database to HBase. Secondly, MapReduce parallel computing framework was introduced to divide the
IC card data into multiple Map tasks in the light of region numbers in HBase to calculate origins. The origins are
grouped and stored into HDFS by user in the Reduce function. Thirdly, the destinations are estimated by origins
in parallel which are divided into multiple Map tasks according to block numbers stored in HDFS. According to
the travel record of each passenger, destinations can be accurately calculated by the means of public transit chain
method and history similarity. In the end, taking IC card data and GPS bus data in Xiamen from June 13 to 26,
2015 as the example, which has 295 bus lines, 16 879 661 bus records, and 14 410 058 complete OD pairs which
accounted for 78.9% of IC card data. Comparing with the traditional method, the computational efficiency has
substantially improved. The results illustrate that the parallel method can not only calculate bus passenger OD
accurately, but also has higher computational efficiency.
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Fig. 1 The relationship between boarding time and
arrival-departure time
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Fig. 5 The parrallel estimating flow of bus passengers destination station
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Fig. 6 The destination station inference flow for continuous public transit trip chain in Map function
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