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In this paper, we present the first large-scale analysis of Point of Interest 
(POI) revisitation patterns in cities… 

  

Revisitation: The user behavior of  returning to (i.e. re-visiting) 

the same service/location over time.  

 
“ 



Why should we care about urban revisitation? 
 

“ 



4 

Motivation 1 

Better understand human mobility patterns, 
which provide insights for designing future 
location-based services 

 Location perspective: ‘urban rhythm’  

 User perspective: Understand user multilevel 
periodic visitation patterns for mobility model. 

 Previous works: lots of work on user/location 
visitation pattern, but seldom investigate how 
people revisit a previously visited place. 

 Our work: first work to identify urban 
revisitation patterns and analyze their 
characteristics! 
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Motivation 2 

Better understand fundamental 
behavioral patterns in how people 
explore, visit and revisit services. 

 Previous works have investigated 
online revisitatioin patterns. 

 Do revisitation patterns in urban 
space and cyber space share similar 
properties? What’s common and 
what’s different? 

 Our work: first work to systematically 
compare revisitation patterns across 
POIs, websites and smartphone apps. 

 



Datasets 
 

“ 
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Datasets 
 

 Global-scale check-in data from 
Foursquare: publicly available, wide 
popularity, global coverage but ‘biased’ 
due to user active check-in 

 (User ID || POI || Time) 

 

 Localization data from Tencent in 
Beijing: fine-grained, accurate (GPS-
enabled), passively record user 
behavior thus ‘objective’ but not easily 
accessible 

 (User ID || POI || Time) 
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Global-scale check-in data from Foursquare 

 The dataset includes 33,278,683 check-in records of 266,909 

users at 3,680,126 unique POIs (grouped into 9 major 

categories) between April 2012 and September 2013 (1.5 

years) in the most checked 415 cities worldwide. 
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Global-scale check-in data from Foursquare 

 We used the complete Foursquare datasets to study 

revisitation patterns in urban space across the world 

 We also selected five representative cities: New York, Tokyo, 

Sydney, Vienna and Rio de Janeiro to study cultural 

economic influence on revisitation based on GaWC. 
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Localization data from Tencent in Beijing 

 The dataset includes 3,097,863 localization records of 15,000 

users at 76,298 unique POIs (grouped into 18 categories) 

between Sept. 17th - Oct. 31st, 2016 (1.5 months). 

 

 

 

 

 

 



Methodology 
 

“ 
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Data Preprocessing 

 

 Data filtering: stay detection/ remove inactive users/ remove 
POIs with few records. 

 After the filtering, the Foursquare dataset retains 243,899 users, 951,427 
POIs, and 17,136,200 check-ins. The localization dataset retains 11,448 
users, 14,749 POIs, and 767,642 stays. 

 

 Home/workplace Detection: For every user in Tencent 
localization data, we label the most recorded POI everyday from 
7pm-8am as home, most recorded POI every weekday from 8am-
7pm as workplace. 

 We identified home POI for 12,892 users, and the workplace POI for 13,584 
users. 
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Revisitation Curve Representation 
 

 The revisitation curve represents the 
number of revisitation within a 
predefined time interval.  

 

 POI revisitation curve: represents how 
often any given user comes back to a 
certain POI. 

 

 User revisitation curve: represents how 
often a certain user revisits any given POI. 

 

 We use bins of exponential scale so that 
observations from the dataset lie 
approximately evenly in each bin. 
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Recognizing Revisitation Patterns 
 

 We use K-Means to cluster 

POIs and users of similar 

revisitation behavior.  

 

 We ran k-means algorithm by 

‘Euclidean distance' on multiple 

k values and constructed an 

elbow plot to decide the best k 

value.  

 

 



Findings 
 

“ 
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POI Revisitation Patterns 

1. Foursquare check-in dataset for 415 cities 

 

 

 

 Identified 10 clusters 

 Can be manually 

classified into four 

groups: slow, 

medium, fast and 

hybrid. 
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POI Revisitation Patterns 

1. Foursquare check-in dataset for 415 cities 

 

 

 

 Identified 10 clusters 

 Can be manually 

classified into four 

groups: slow, medium, 

fast and hybrid. 

 Different pattern 

corresponds to distinct 

POI categories! 
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POI Revisitation Patterns 

2. Tencent localization dataset in Beijing 

 

 

 

 Identified 10 clusters 

 Can be manually 

classified into four 

groups: slow, 

medium, fast and 

hybrid. 
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POI Revisitation Patterns 

2. Tencent localization dataset in Beijing 

 

 

 

 Identified 10 clusters 

 Can be manually 

classified into four 

groups: slow, medium, 

fast and hybrid. 

 Different pattern 

corresponds to 

distinct POI categories! 
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POI Revisitation Patterns 

3. Cross-city Comparisons 

 

 

 

 Consistent revisitation 

patterns. 

 Routine -> Fast 

revisitation, Leisure 

Activities -> Slow 

revisitation 

 Developed cities: more 

POIs demonstrating fast 

revisitation  
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User Revisitation Patterns 

1. Foursquare check-in dataset for 415 cities 

 

 

 

 Identified 6 clusters 

 Can be manually 
classified into four 
groups: slow 
(explorer), medium, 
fast (routine) and 
hybrid. 

 Different pattern 
corresponds to 
distinct POI 
categories! 
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User Revisitation Patterns 

2. Tencent localization dataset in Beijing 

 

 

 

 Identified 5 clusters 

 Can be manually 

classified into four 

groups: medium, fast 

and hybrid. 

 Different pattern 

corresponds to 

distinct POI categories! 
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POI Revisitation vs. User Revisitation Patterns 

 

 We found significant 

associations between 

POI revisitation pattern 

and user revisitation 

pattern (Chi-Square test) 

 User with fast 

revisitation pattern tends 

to revisit POIs with fast 

revisitation pattern. 
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Comparisons across POIs, Websites and Apps 

• Revisitation in urban share 

strong similarities with 

revisitation in cyber space. 

• Can all be catogorized into 

short-term, medium-term, 

long-term and hybrid. 

• Can all be explained by 

characteristics of 

POIs/sites. (e.g. slow 

revisitation corresponds to 

leisure activities) 
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Comparisons across POIs, Websites and Apps 

• Revisitation in urban space 
have some unique 
properties compared with 
revisitation in cyber space. 

• Physical revisitation tends 
to be longer in periods. 

• Physical revisitation 
subjects to geographic 
constraints (distance): the 
closer the location to 
home/workplace, more 
likely it’s to be revisited; 
Farther revisitation typically 
happens at day level. 
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Conclusions & Discussions 

 Four distinct revisitation patterns for both POIs and users: fast, 
medium, slow and hybrid, which correspond to POI functions. 
Consistent across different cultures, countries and population.  

 

 Similarities between physical (POI)  and online (websites and apps) 
revisitation patterns: slow revisitation corresponds to leisure 
activities, while fast/medium revisitation come from daily routines 
or shallow explorations. Yet physical revisitation differs in that it 
subject to geographic constraints.  

 

 Design implication: automatic personal event reminder; better 
location-based recommeder systems that consider revisitation 
patterns. 
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