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Purpose 

•  The practical side of automated tracking data capture & 
analysis 

•  Integrating automated data capture with common visitor 
studies methodologies 

•  Some findings from the London Zoo study 
•  Benefits and next steps of the new technology  



Methodology for the London Zoo study 

•  44 families = 115 individuals 
•  Pre-visit concept maps  

–  imagined itineraries, expectations 
•  Motivations  
•  Tracking  

–  points of interest & visitor flow 
•  Post-visit concept map 

–  reconstructed itineraries 
•  Analysis 
•  Form hypotheses to answer using tracking data 



GPS tracking 

•  Used openmoko mobile phone 
www.openmoko.org 

•  One phone per family 
•  Captured detailed tracking info 

–  Logged one location per sec 

•  GPS works only outdoors but also 
indoors when the roof is thin (many 
Zoo building have thin roofs!) 

$GPGGA,115000.00,5132.11382,N,00009.27636,W,1,05,1.45,31.9,M,47.0,M,,*75 
$GPGGA,115001.00,5132.11346,N,00009.27667,W,1,05,1.45,31.9,M,47.0,M,,*78 

Integrated ATMEL single-chip A-GPS 
16-channel GPS correlator 
Time to First Fix: 34s 
Acquisition Sensitivity: –142 dBm 
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More on the NMEA spec for GPS data at http://en.wikipedia.org/wiki/NMEA_0183 





Google earth video 



More advanced data analysis I 

Hypotheses  
•  Pre-visit imagined itineraries, expectations & motivations – 

amount of time spent looking at exhibits vs amenities 

Key Findings 
•  Education/participation motivation – zero time at cafe, 

shop, playground etc 
•  Social event & entertainment – average of 1/4 – 1/3 of total 

visit spent at cafe, shop, playground etc 



Point of interest analysis 
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Mihael Ankerst, Markus M. Breunig, Hans-Peter Kriegel, Jörg Sander (1999). "OPTICS: Ordering Points  
To Identify the Clustering Structure". ACM SIGMOD international conference on Management of data. ACM Press. pp. 49–60. 



More advanced data analysis II 

•  Statistical description of spatial 
behaviour: power law distribution of 
displacements indicates Levy flight-type 
behaviour 

•  Such behaviour associated with optimal 
information-seeking behaviour 

•  What is the generating mechanism in  
 this case? 

–  Verbal descriptions of itineraries 
–  Visual information? Cumulative probability density  

function of (time-weighted)  
movement displacements  
for family F4  

A. Clauset, C.R. Shalizi, and M.E.J. Newman, "
Power-law distributions in empirical data" SIAM Review 51(4), 661-703 (2009). (arXiv:
0706.1062, doi:10.1137/070710111) 



Summary and future work 

•  Qualitative data → hypothesis → tracking data 
•  Tracking data → typical behaviours → framework 
•  Large amounts of tracking data at low cost 

–  Different type & level of analysis made possible  
•  High resolution & accurate tracking data 
•  Examine possibilities for indoor tracking using QR codes & 

NFC/RFID tags 
•  Release web-based software tool for basic analysis: 

www.realityanalytics.net (expected Nov 2011) 
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Malcolm Whitehead 
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Phil Holmes 


