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Evolution of Urban Car Sharing Mode Based on Travel Demand

FU Yao, XU Ke, SU Hui

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)

Abstract: Recently, the online car sharing is on the rise which improves the car resource utilization. In order to stimulate car sharing,
the study on travel demand and user experience is essential. This paper measures the aggregation degree of travel demand in urban city
through DBSCAN algorithm, which verifies the feasibility of car sharing. Mathematical models are provided based on Logit model to
capture user experience and car utilization, and the user selection is predicted. Both real data and the survey result are leveraged to make
the measurement and model realistic. The evolution of urban traffic mode is observed and analyzed, and it is found that the quantity of
the travel demand and the traffic aggregation degree are the main factors influencing the evolution. The evolution can reach a steady state
if and only if the travel demand reaches some certain value. The higher the traffic aggregation degree is, the more travelers will participate
in car sharing and gain higher utilities. All the travelers will participate in the car sharing when the travel demand is larger than 290 as

well as the traffic aggregation degree is larger than 0.9. Ultimately, the evolution of Beijing traffic mode is analyzed based on the real

« SEETH: EKGRBIEIES(61170292, 61472212); 5B F AL I E(20152X03003004); |8 5 & IERTF 5T & i1 &)
(973)(2012CB315803); 1 5 i 1 A 57 % J& 1 %1 (863)(2013AA013302, 2015AA015601); BX'% CROWN 3E4:(FP7-PEOPLE-2013-
IRSES-610524); i #45 BB 2 5 BOR [H 5K 246 % () 22 BT XAk 4

Foundation items: National Natural Science Foundation of China (61170292, 61472212); National Science and Technology Major
Project of the Ministry of Science and Technology of China (20152X03003004); National Basic Research Program of China (973)
(2012CB315803); National High Technology Research and Development Program of China (863) (2013AA013302, 2015AA015601); EU
CROWN Fund (FP7-PEOPLE-2013-IRSES-610524); Funded by Tsinghua National Laboratory for Information Science and Technology

YRR IR 2016-06-05; S FH N [A]: 2016-10-18

© TEBREEEEIEDT  htp/ www. jos. org. cn



310 Journal of Software ¥4 34R Vol.27, Supplement (2), December 2016

travel data from CAR Inc., which shows that the traffic mode will not reach a steady state now if car sharing is implemented without the
involvement of economic factors and policies.

Key words: car sharing; travel demand; aggregation degree; utility; evolution
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