
Measuring the Pulse of the City through 
Shared Bicycle Programs 

design: 
use: 
build: 

university of washington 
Research  

Jon Froehlich (UW) 
Joachim Neumann (TiD) and Nuria Oliver (TiD) 



collecting large volumes of 

real data about human 

mobility patterns is a 

challenging yet high value 

problem 





 



 



Bicing users themselves 

 



large volume human mobility 

datasets 



real-time rome 
MIT’s SENSEable City Lab, directed by Carlo Ratti 



understanding human mobility 

patterns 
Marta C. González, César A. Hidalgo  &  Albert-László Barabási, Nature, 5 June 2008 







scaling laws of human travel 
D. Brockmann, L. Hufnagel & T. Geisel, Nature, 26 Jan 2006 



digital footprinting: uncovering 

tourists with user-generated 

content 
Girardin, F., Calabrese, F., Dal Fiore, F. , Ratti, C., and Blat, J. (2008). IEEE Pervasive Computing 



so why now? 





 





Launched March 2007 
 
By Summer 2008: 
- 373 stations 
- 6,000 bicycles 
- 150,000 subscribers 





data collection 

• Scrape Bicing webpage every 5 minutes 

• Extract 

–Station’s geo-location 

–# of available bicycles 

–# of vacant parking slots 

• No personally identifiable information 

• 4.3 million observations / 371 stations 



pause for video 



uphill station 
(midday) 

downtown station 
(night) 



 

downtown station 
(morning) 



 

beach station 
(evening) 



bicycles on the move 

late spanish 

lunch 

morning 

commute 

evening 

commute 

sleeping in 

on weekends 



neighborhoods outgoing 
1 

incoming 
2 

low activity 3 



subtle differences 

Commercial District (Station 203) Beach (Station 170) 

2PM 8AM 8PM 6AM 



predicting human behavior 

??? 



self-sustainable system 



promote usage 
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limitations... 



other mass transit 





streetline: sfpark 



satellite imagery 



 
7AM 4PM 12AM 12AM 

barcelona cellular network 





from Fabien Giradin’s ICING 2008  
talk on Sentient to Responsive Cities 



final slide 

• the digitalization of urban infrastructure 
can be leveraged to: 

– further our understanding of human behavior 

– create new services 

• how can data sources be tied together? 

• what tools/viz need to be built? 

• what other sources of data await us? 

• how can we protect our own traces? 



Thank you! 
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weekday vs. weekend 

Station 47, Ramon Trias Fargas 





cellular network data 


