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Optimization of Ride-sharing Stable Matching Based on Two-side Theory
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Abstract: The wide-spread use of smart phones, mobile platforms and online payment systems provides new
opportunities to enable ridesharing, which is a continuous transport mode that can make full use of the free
carrying capacity of existing private vehicles in the transport system. A notion of stability is introduced to
build a stable ridesharing matching model. A heuristic algorithm is proposed to find a stable or approximately
stable matching scheme, and numerical simulation is carried out to prove the computational efficiency of the
proposed algorithm, and to explore the practical applicability of the method in a certain scale of ridesharing
matching. The result shows that (1) With the increasing of number of participants, the matching rate Suc,
the total distance saving rate Sav and the individual travel distance saving rate Sipr increase. When there are
2 traffic centers, Suc, Sav and Sipr are respectively higher than those when there are no traffic center, while
the driver detour ratio Dt decreases. (2 ) With the increase of time opportunity cost coefficient of
participants, Suc, Sav and Dt decrease. (3) With the increase of participants’ elastic time, Suc, Sav and
Sipr increase, while Dt decreases. (4) By comparing the solution time of the system optimization model, the
system optimization model considering the cost of participants and the stable matching optimization model, it
is found that the proposed preference list reduction algorithm can effectively reduce the solution time of stable

matching.
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