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contact detection: motivations
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% fundamental knowledge on human contact
% epidemiology

% design of p2p mobile sharing schemes

% integration with on-line information

% enhanced user experience
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contact detection: requirements
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» spatial resolution ~ 1 meter

) anisotropy

» temporal resolution ~ 5-20 seconds
» unobtrusive

» scalable

» very low cost

» open (hardware and software)



active RFID tags & OpenBeacon

» beacon RFID tags
e active RFID

» RF broadcast of tag ID (®penBeacon.org
e very low power consumption .
* long range ,

 possibility of triangulation
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» OpenBeacon
e open hardware and software design—-
e 2.4 GHz microwave ISM band
e PIC microcontroller + RF Chlp
e easily reprogrammable . ... |
* 128 bytes RAM, 2 kB flash program memory
e low power-consumption
* [nexpensive



data collection pipeline
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experiment layout (may ‘08)
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co-presence at stations

see also: V. Kostakos et al., “Brief encounter networks”, http://arxiv.org/abs/0709.0223
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RFID-based contact detection: strategy

v’ unobtrusive

v scalable

v’ very low cost

v’ open (hw and sw)

+* spatial resolution ~ 1 meter

** anisotropy

+» temporal resolution ~ 5-20 seconds



direct contact detection
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data collection pipeline
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direct contact detection

fine-grained spatial (~ 1m) and temporal (~ 10s) resolution



on-line post-processing @ 25C3
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experiment layout (oct ‘08)
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run ID
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# persons

presence of attendees

40 T | |

: : e—e conference room
*—o bar
e—e cafeteria

30 s gl

" l | lu

,Hlvllnl ) -l I:: lllll
! ‘—'-l | ll.l -Jxlh.”

5pm 7pm 8:50pm




instantaneous contact network
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contact duration




epidemics on real contact patterns
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cumulative contact networks
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outlook

» large-scale experiments (> 1,000 persons) in early 2009
» several medium scale experiments planned

» variety of contexts
e conference
e office
* hospital
°* museum

» models of human dynamics

» longitudinal contact network analysis

» epidemiology

» organizational studies

» integration with background knowledge
» social networking services



“social serendipity”
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finding surprising connections
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