2nd Opportunistic RF Localization for
Next Generation Wireless Devices
June 13-14, 2010

Worcester Polytechnic Institute
Worcester, MA, USA

A Study of Brightkite

connecting people through their visited places

Guanling Chen
University of Massachusetts Lowell

6/14/2010,WPI

Workshop on Opportunistic RF Localization for Next
Generation Wireless Devices

Emerging LSN

OSN Location

Smartphone )
P Services

Location-based
OSN




2nd Opportunistic RF Localization for
Next Generation Wireless Devices
June 13-14, 2010

Worcester Polytechnic Institute
Worcester, MA, USA

LSN Features

 Users sharing their location

¢ Discover users and content based on
location

¢ Check-in models
° Foursquare, Gowalla, Brightkite

* Tracking models
> Loopt, Latitude

Brightkite
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Measurement
* Data Collection from Brightkite
> About two years updates 4,460,161
Checkin update 42.3%
Majority Scope is address level 56.2%
> Daily friend lists 168 days
o User profiles 70,337
Male 57.7%
Female 15.2%

Tag Cloud

apple ar books
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User Classification

Cluster | Prop Total Active Loyalty Unique Friends PoPU

% | Updates  Days Places Number
average | N/A 95.6 27.0 0.25 16.3 7.35 0.09
trial 41 2.8 1.8 0.00 1.7 2.11 0
temporary 24 15.9 8.3 0.42 6.0 250 0.09
normal 23 720 327 0.35 20.9 9.58 0.12
active 11 658.3 1533 0.70 85.6 3290 0.15
privacy 2 353 3.1 0.01 2.5 301 045

Friendship Modeling

* Three-layer
° Tag layer -- interests
> Social graph layer
> Location layer
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Tag Distance

* Top 1000 tags

Social Distance
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Location Distance

¢ Grid-based Location Metric
my(i,j) = Y sng(cin) X sng(Cjn) X (Cin+Cjn)
o 36,269 cities

¢ Thresh hold
50,000 ,

Evaluation Results

Multi-layer NaiveBayes J48 Tree
0.906 0.882 0.869
Top® Friend Pairs Number and Percentage
Multi-layer NaiveBayes J48 Tree

10,000 | 8,672 | 86.7% | 6,498 | 65.0% | 8,380 | 83.8%
5,000 | 4,804 | 96.1% | 3,277 | 65.5% | 4,406 | 88.1%

O ’) 1)
97.4% 324
98.0%
98.0%
Attribute | Social Loc. Tag Gender Age Diff
s Dist. Metric Metric Diff

Info. Gain | 0.549 0.405 0.034 0.020 0.011
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Privacy Protection

Check in
@ Starbucks (1 Charles St, Boston, MA, United States )

Share this with:

Only Me | Friends | Everybody t f

Check in

Privacy Metrics

* Proportion of protected updates (PoPU)

PoPU Np
OFyU =—
N

* Scopes
> address, street, zip+4, zip, city, state, country
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Gender and Age

Male Female | Unspecified
Proportion (%) | 57.7 15.2 27.1
Average PoPU | 0.1226 | 0.1502 | 0.1464
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More Information

e http://www.cs.uml.edu/~glchen/

e glchen@cs.uml.edu

* PS. Nan Li is looking for jobs.
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