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Citibike System 

• “Pay Per Ride” or “Annual 

Subscription” basis 

• 6,000 bikes 

• 330 stations 

• 42,000 trips daily 

• 5m trips as of November 

2013! 



 





Problem Definition 

 

 

Inconsistent demand and one-way trips 

cause a shortage of bicycles in popular 

areas and an oversupply in unpopular areas 



Why does it matter? 

 

Bike unavailability causes dissatisfaction 

and increases customer attrition rate  

 

 

Negative economic impact on system 

Negative brand impact on sponsors 



Solution 

• Redistribution 

– Bikes transported 

between stations 

– Set intervals 

 

• Efficiency? 

 



 



Problem Formulation 

• Transport Problem 

– What are the station-to-station loads that 

need to occur to properly balance the 

system? 

 

• Travelling Salesman Problem 

– What is the path the truck should travel to hit 

all required stops but minimize distance? 

 

 



Test Case 

• Starting conditions 

– 13 stations  

• Spread out over the city 

• High variation in usage 

– 1 bike depot 

– 1 replenishment truck 

– End of day bike locations 

 

 



Data 

 

• Citibike Live API 

– Current dock status 

– Dock usage over past 24hrs 

– Dock capacity 

– Station Location 



Objective 

 

 

Keep stations filled to 60% of capacity, while 

minimizing distance travelled by the 

replenishment truck 

 



Model Overview 



Transport Problem 



Bikes Available/Needed 



Redistribution 



Constraints 

 

 

1) Can’t transport more 

bikes than are available 

at a station 



Constraints 

 

 

 

 

 

2) Must deliver the minimum number of bikes 

 

3) Cannot exceed the maximum number of 
docks 



Model Details 



Model Details 



Travelling Salesman 



Calculating Station Distance 



Model Details 

• Travelling Salesman 

 



Constraints 

 

 

 

 

 

1) If a fill is needed, truck must arrive 

2) No teleportation 

3) No self-deliveries 

 

 

 



Constraints 

 

4) If a pickup is 

needed, truck must 

arrive 



Subtours 

 

 

 

 



Solver Parameters 



Model Details 

• Travelling Salesman 

 



Results 



Optimal Path 



Future Applications 

• Different Objectives 
– Minimize time by accounting for traffic 

– Minimize loading and unloading of bikes 

– Maximize bike lifetime (indiv. bike usage tracking) 

 

• System expansion 
– Multiple trucks and multiple depots 

– More stations (+~100), More bikes (+4,000) by 2014 

 

• Cross-System Coordination 
– Coordination with MTA buses, subways 

– Will Citi Bike Launch In Greenpoint Before The G Train Shuts 
Down? (Gothamist) 
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Questions 

? 


