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A Multi-Pool Transferring Carpooling System

Student: Hsuan-Han Peng Advisor: Dr. Chien Chen

Institute of Network Engineering

National Chiao Tung University

Abstract

Daily commute has become an integral part of our lives. Due to convenience and time
saving, driving a personal car is the most common way people use to commute. Consequently,
the number of vehicles rapidly increases, which create severe traffic congestion problem in
major cities around the world. Public transportation system, however can ease the pain for the
drivers stuck in the traffic. Nevertheless, it’s-not.as timing, flexible and comfort as one's own
car. Carpooling is an innovative transport services which reduce the number of vehicle usage
by sharing use of a private car with other passengers. Carpooling not only has variety routes
to choose for users, but also can relieve severe traffic congestion. As a result, more and more
carpooling service platforms available recently. However, carpooling has some fundamental
constraints, such as limit number .of passengers, and carpooling cost function. These
constraints cause some users could not join any carpooling group and need to drive alone. In
this paper, we focus on these isolate users and try to design a further scheduling algorithm to
reduce the number of isolate users. We propose that an isolate driver could moves to a
destination by joining a carpool to a preselected transfer point, then taking another carpool to
the destination. In other words, an isolate driver moves to destination by multi-pool
transferring. We find a transfer point by mapping real world coordinate points to Fermat point
problem, and find a transfer carpool and a target carpool by our cost function. We prove that
our algorithm can reduce total traveling cost and the number of vehicles used through
simulation. Finally, we implement our method into a Web-based carpool service system.
Users can send their requests including their sources, destinations and schedules though our

web interface. Our carpool system will check database to find a carpool, and return the routes



which are scheduled by well-known travelling salesman algorithm to user.

keywords: carpooling, travelling salesman problem, Fermat point, Web service system
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