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(Station-based) Bike-sharing systems
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Problems: unbalanced situations
Improving use of limited resources:
• Trucks
• Users: incentives (static or dynamic)



(Station-based) Bike-sharing systems
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Simulator Goal:
Evaluate dynamic 
incentive-based 
rebalancing algorithms



Architecture



Users
• Appear at “entry points”

§ Probability distribution

• Behaviour: 

§ Extensible set of user types: 

• Uninformed, Informed, Obedient, Informed-R, Obedien-R, 

Commuter, Tourist, Distance/Resources, Most available 

resources, …

§ Configuration parameters



Experiment Configuration
Infrastructure (stations)



Experiment Configuration

User generation



Experiment Configuration
Global configuration



Visualisation



Visualisation



Data analysis

• Demand satisfaction (DS) 
DS = SH / N

• Return satisfaction(RS)
RS = SR / SH

• Hire efficiency (HE) 
HE = SH / (SH+FH)

• Return efficiency(RE) 
RE = SR / (SH+FR)

• Empty time per station

N: # of users
SH: # of Succesful Hires
FH: # of Failed Hires
SR: # of Succesful Returns



Evaluation
3 km2

20 stations
20 slots
10 bikes

Recommendation: 
# bikes / # slots



Conclusions
• Station-based simulator: 

§ Available at:
https://github.com/stimonm/Bike3S

• Decoupled modules:
§ User generation, Simulation, 

Visualisation, Analysis
• Future lines

§ Improving simulator
§ Extendable Recommendation systems
§ GUI for Users and Recommendation 

configuration
§ Incentive-based balancing strategies
§ User models



Thanks!


