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Department of
Computer Science and Engineering

* Ubiquitous computing (MediaTeam)

CSE

* Machine vision

. Department of Computer
* Intell Igent systems Science and Engineering
© Biomedical engineering Tietotekniikan osasto
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Ongoing work

Human Computer Interaction, Spatial & Transpatial Social Networks
Trust, Privacy, Phishing Urban Mobility & Encounter
Epidemiology & Diffusion
Space Syntax

Social and complex networks

PEOPLE

===\ Sensing for public transport

&\

TECHNOLOGY SPACES Security and privacy

Instrumenting mobile platforms

Augmented Spaces
Situated Services
Delay Tolerant Networks

Public interactive displays

UbiOulu
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Qutline

* Overview of infrastructure

* Sensing/contacting bus passengers

* Multimodal traffic sensing

* Associating across multiple datasets

UbiOulu
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Research infrastructure
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Interface

UBI Hotspot services

Select e service You with o vie
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Bluetooth network
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Which half is real?

! “\’ ¢ ;r‘}\?")l
o il S Slide 16 UNIVERSITY of OULU
|l T IR S OULUN YLIOPISTO

Thursday, March 29, 12



———SSS—————
Reconstructing movement

StantDase: EndDate: 2010-07-28 22:00.0

Show:  Wifi device (MAC hex 3000 xoo)

Minimum gap between segments: o Maximum gap between segments 36000

Fewched 705 segments.
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Catchment areas
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Where is it busy now!
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Live demo?

Click and pray!

d
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http://ufn.virtues.fi/~swproject12/maps_test.html
http://ufn.virtues.fi/~swproject12/maps_test.html
http://livepage.apple.com/
http://livepage.apple.com/

Intelligent sensmg for public transport

Kostakos, V., Camacho, T. and Mantero, C. (2010). Wireless detection of end-to-end passenger trips on public
transport buses. IEEE Conference on Intelligent Transportation Systems, pp. 1795-1800.
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Show: ' wifi device (MAC hex x000000000(X) C StartDate: EndDate: 2010-07-28 22:00:0¢
Minimum gap between segments: 0 Maximum gap between segments 36000
Fetched 705 segments.
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Urban social networks
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Scanner
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Kostakos, V., Nicolai, T., Yoneki, E., O'Neill, E., Kenn, H. and Crowcroft, J. (2009). Understanding and measuring the
urban pervasive infrastructure. Personal and Ubiquitous Computing, 13(5):355-364.
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urban mobility and copresence networks. Transactions on Computer Human Interaction, 17(1):1-38
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Multimodal vehicular traffic sensing

Slide 37 UNIVERSITY of OULU

QULUN YLIOPISTO

Thursday, March 29, 12



|

Thursday, March 29, 12

Slide 38 UNIVERSITY of OULU

OULUN YLIOPISTO

2




Daily volumes
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Hourly loop detection volume for intersection 16, from 2011-09-13 to 2011-10-04
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Correlation of hourly Bluetooth and loop detector volume from 2011-09-13 to 2011-10-04
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volume

Filtering out static devices in the environment for scanner 1196 from 2011-09-13 to 2011-10-04
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Max session duration limit: 1s

Max session duration limit: 10s

Hourly loop detection volume

Hourly loop detection volume

Hourly loop detection volume

Hourly loop detection volume
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Hourly Bluetooth detection volume

Hourly Bluetooth detection volume
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LAT
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O-D matrix superimposed on a map, transition durations > 3600s filtered out, 7739/10116 left
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Calculating turning ratios

~ ~

Test| Duration | Method Turning Error
( \ C G 2 ratio (std) | %
A 1 1 day (10 | Bluetooth 0.3996 9.76%
samples) (0.1418)
Loop detectors | 0.4972
\ ) \ ) (0.0259)
2 1 week | Bluetooth 0.4361 6.82%
E B » D (3 sam- (0.0386)
ples)
;- \ a I Loop detectors | 0.5036
(0.0135)
3 3 weeks | Bluetooth 0.4498 (-) | 3.52%
(I sam-
ple)
k ) A \ ) Loop detectors | 0.4850 (-)
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Linking BT and WiFi IDs
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Looking for Counter-evidence
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CANDIDATE PAIRS
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Effectiveness of counter-evidence

Pairs remainingvs. Pairsremainingvs.
geographical search temporal search
2 1 100% BT Pruning
-4 @V IF] Pruning
08 80%
% ¥ s—=Total Pruning
=
TE o 60%
8 z 04
— 2 ’
,§ ssm==Candidate pairs remaining via BT pruning (46 locations) 40%
r 02 w(andidate pairs remaining via WIFI pruning (1135 locations)
& 20%
0 + + + + + + 4
Initial set 1 location 2 locations 3locations 4locations Alllocations | 0% . . )
Initial set Same day Plus 1 day Plus 1 week
3 A lookahead lookahead
Prunning effectiveness

Initial candidate pairs 100%

.

Removed by considering other BT NN 49

Removed by considering other WIFI NN 35 %

-

Total unique removed 71%

]
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d
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Classifier performance

Classification g-means metnc as a function of volume of all parings
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The end

 3rd Ubi Summer School 2012

— http://www.ubioulu.fi/en/UBI-summer-school-2012

* Researcher in Residence program

— Soon to be announced
— UbiChallenge: http://www.ubioulu.fi/en/UBIl-challenge

* Special issue of JHCS on Social Networks and Ubiquitous
Interactions.

* Or just come visit!

Vassilis Kostakos - vassilis@ee.oulu.fi
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