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Modeling of Bicycle Sharing operation system with dynamic pricing by Agent
Reinforcement Learning

«K. Yashima and S. Kurahashi (University of Tsukuba)

BE— In recent years, many companies have entered the share cycle business in Japan, Europe, China,
and other countries. It is also expected to reduce traffic congestion in urban areas. In the operation of
the share cycle business, which allows free access between bicycle parking stations, trucks are dispatched
to each parking station to eliminate the opportunity loss due to the uneven distribution of bicycles. The
purpose of this research is to encourage users to return to a specific station by paying an incentive, and to
verify a business operation model that is fundamentally different from the conventional operation based on
truck allocation. We employed a reinforcement learning technique for directions to user agents in order to
autonomously respond to uncertain events. The results showed that the proposed model reduced the cost
compared to the conventional truck operation. It suggests the usefulness of the autonomous system operation

by reinforcement learning.

*—7— N: Bicycle Sharing, Reinforcement Learning, Agent Simulation
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Factor scores of the attitudes towards characteristics of bicycle commuting.

Factor

Direct benefit Awareness Safety

0.712
0.658

Comfortable
Flexible

Mentally relaxing
Health benefits
Cheap

Suits lifestyle
Physically relaxing
Environmental benefits
Pleasant/nice
Offers privacy
Socially safe
Time-saving
Traffic safety

-0.717
-0.774
-0.559
0.530
0.313 -0.527
-0.822

0.554 -0.367
0315
0917

0.815

0.746

Values below 0.3 are not reported.
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Table 2: BALHOYFV AV I a b —a ViER

Simulation results of the two scenarios.

Mode 2015 BAU Scenariol Scenario2

Free for transit
connection

Infrastructure
exiensions

2 NTD
coupon

Bike%
Walk%
Motorf
Cart
Bus%
Metro%

540

16.40
27.30
16.90
17.20
16.90

5.79

15.70
31.40
12,40
21.49
13.22

6.30

20.47
24.41
10.24
19.69
18.90

5.60

2000
3360
12.80
14.40
13.60

Notes: BAU represents business as usual, and NTD refers to the New Taiwan

Dollar.
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