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flickr ..o

Home You Ovgarice & Croale Conltacts Groups

Winner

flickr
3,190 uploads in the last minute

3.2 million things geotagged this month
4,754,012,299 photos (2 July 2010)

YouTube

24h of video content uploaded every
minute

2 billion movies watched every day

facebook
More than 400 million active users

More than 200 million users log on at
least once each day

2.5 billion photos uploaded each month
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Tags, content everywhere
Upload, tag, share, search
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Search Photos Groups Peacte

Tag Clusters

Sot Relevant Recert s e Photos with tags like nyc, newyork and
M manhattan

! Photos with tags like fruit, red and green

0D Photos with tags like ipod, iphone and music

-HH'J-

By combmmg information from many photos
- tags, it seems that we can extract

Stable patterns
in tagging systems over time
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flickr

Deutsches Eck from Ehrenbreitstein
Fortress, Koblenz, Germany

by schaengel
E 121 comments ok 69 raves
Tagged with koblenz, shrenbreitstein

Taken on November 15,2009, uploaded
November 17, 2009

& See more of schaengel pholos, or visit

his profile

When poure Bigh Lp on Bie Ml 3bowe Koblens A ERrentoaalain Fofress you can gt 3
great pancramic dew of he oy and Me suMUndng area

loungelly

User
Profile
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... and more: Travel trends using flickr

Gorowva Psa  Forene Sema Peruga ishand of EDa

Trace Flickr users from a chronologically ordered set of
geographically referenced photos

Who are the Italians and who are the Americans?
MIT SENSEABLE CITY LAB, “The World's eyes”
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Mass user-
generated

content Web 2.0

Little
understanding

Analysis
techniques:
Content, Social,
Mass

Loose interaction

wekno

Collective

Intelligence!

wit v%

Organisations —
Processes

No benefits from
community and
mass content

Users & Devices

Need for new
services
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Collective Intelligence is the Intelligence which emerges from
the collaboration, competition and coordination among
individuals.

...an Intelligence greater than the sum of the individuals’
intelligence
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WeKnowlt and CI

¥

Organizational Intelligence

Collecti

Intelligence Social Intelligence

&\&
& a

Social Networks

Knowledge
Management

Media Intelligence

Mass Intelligence

User-generated content,

X
\/ Y

Blogs, forums,
ratings, voting

@

Personal Intelligence

Upload and Access
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Personal Intelligence Emergency Response
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>> Login, Upload
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weknowit % >> Tag recommendation, Media Intelligence
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OpeniD:
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Travel prototype

YaHoOO!

RESEARCH

Post Travel

\
-

Mass Intelligence

>> Media Collection: flickr,
query logs,

>> Automatic generation of
ranked facet lists of POls
Media Intelligence

>> Hybrid Clustering

>> Image Localisation

>> Tag suggestions

Personal Intelligence

Profile of contributor
>> Recommendations

b

B

Social Intelligence

Can your social network be
of help?
>> Friends position, alert

Travel
Prepa-
ration
- " ook enne daved
(e Bacotums [ Stow > |
= o
wprnda [ aibe  el) SRRA
Caw Tl “ LA L
R . ] -
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Relevant Activities (ER)

QB SN S =T LS i ik 1 T AN SRS

2 PEA AN BT A e i : :
N OF \'\‘\“ @ v =St Automatically describe
AR/ : » CIty cores

Distinction between
administrative and
#. vernacular uses of
place names

| Potential for confusion
%! in the dispatch of
\ | emergency services

Livia Hollenstein and Ross S. Purves,
“"Exploring place through user-
generated content: using Flickr to
describe city cores”, JOURNAL OF
*  Correctly located images SPATIAL INFORMATION SCIENCE

*  Incorrectly located images
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MIT Center for Collective
Intelligence

http://cci.mit.edu/index.html|

The Climate
Collaboratorium

Collective

prediction ...accurate
predictions about future
events such as product
sales, political events, and
outcomes of medical
treatments....

Collective intelligence in
healthcare

Studying collective
intelligence in today's
organizations

EEEEEEEEEEEEEEEE
MMMMMMMM
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Live Traffic Information

http://traffic.berkeley.edu

weknowit

=

FixMyStreet

wviopnotes
The World, Around You!

Boston Citizens Connect

'*

ISpot

your place to share nature

o P D

AMPHIBIANS FUNGI
& REPTILES BIRDS & LICHENS FISH
Y v ’
\*/ ¥
| E\! @
INVERTEBRATES MANMALS PLANTS OTHER

TRGANISMS

HE "Bl DOPPLR

Dopplr helps you share
your ... travel .... and
exchange tips ...
presents this collective
intelligence - the
travel patterns and
advice ... as the Social
Atlas.
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Relevant activities

» Most applications are still harnessing
Collective Intelligence

— Upload applications
e Emphasis is on visualization of results
» Few focus on analysis
* No fusion of modalities — sources

» Unlimited applications

« Draught detection, through estimation of green

levels in flickr photos for fire protection in Spain
(MIT Senseable lab)

« Hollywood stock Exchange — HP Labs

>
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Project work Overview

Management (WP9)
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e Collective Intelligence

Research: WP1 - WP5
Development: WP6
Application: WP7

Dissemination

Architecture & Integration (WP6)

& Exploitation:  WP8

Case Studies (WP7)

Management: WP9

Dissemination & Exploitation (WP8)
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offline > model creation, training

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
o .
o,

Standard annotated corpora used for training.
: * Single-modality: text (Brown corpus), speech (TIMIT database),
[ Non-Web 2.0 training data ] image (Corel database)
: * Single-source: prepared by a single person/organization
* Consistent quality: absence of spam, malicious or erroneous data
* Small-moderate volume: Manually produced

» -
0 -
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
. *,
¢ G

Massive user generated content and feedback from Web 2.0 applications
* Multi-modality: e.g. image + tags, image + geo-location + time
Massive Web 2.0 » Multi-source: may be generated by different applications, user communities,
e.g. delicious, StumbleUpon and reddit are all social bookmarking sites
* Inconsistent quality: noise, spam, ambiguity

-
0 S
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
o

Online content and user actions by WeKnowlt users. It is mainly used for
triggering WeKnowlt services and for providing context to them, e.g. :
user profile, input content to be used as example for querying, etc.

B
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Variety of approaches depending on content-metadata input.

Massive Web 2.0 —

[ Non-Web 2.0 training data ] Semi-Structured

Massive Web 2.0 —

Unstructured =
: [ Non-Web 2.0 J
o |
- [
~— Statistical approaches ——— ,— Content analysis N~ ,— Knowledge Based —— ——
Probabilistic models Text models (n-gram, LDA, CRF) Lookup (WordNet)
(pLSA, Bag-Of-Words) Image processing Thesaurus Lookup (GeoPlanet)
Graph-based approaches (visual feature extraction) Concept detection
(SNA, community Speech modeling (Wikipedia, domain
detection) (spectral analysis, HMM) ontologies)
\ J L J \ J

Massive = Collective Intelligence

Multi-Modal (Fusion) = Combined ClI

. *t *
w e \ [ s ”' ' . :
1 / / *ox* e —
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-
xo Massive Web 2.0 Non-Web 2.0 training data
) (publicly available)
& k
— Locations N [ Topics N ,— Social connections ————
WP1 i Get recommendations i Tag normalization Emergency alert service
; Tag processing WP4
i Visual analysis WP2 ; __ i Community analysis tool
WP2 - ‘e i Text classification | @ \ y
i Text annotation
‘ ’ Events
.QQO ; i Hybrid image clustering ( )
‘9"’\ i POI recommendation WP3E . Speech search Y )
QQ’ ; : i Local tag community detector WP2 . )
Q\O WP3 | POl clustering \ / i Semantic photo query
Search place POI ( Ent:ltles ) :
i Named entity detection :,.Log merger
WP5 | WP3, WP5
9 { )L . Entity facet extraction - ranking )L i Semaplorer(++) i )
— Representation —— — Access N
' CURIO 5 Storage i Account Manager
& [ wet WP1 e
i Login
.\(9\.?“ L YERACITY WP2 | Speech Indexing
© . WP4 Community administration platform
Q@ WP5 | Event model F+ M30 WP6 | Data Storage
. Common data model WP5 i Group Management
( WP6 )
GUI
O .. y . WP6 g , :
,500 . Manage Item ‘i Comment i Mobile app i Travel preparation
W - ; i System Integration : ; .
QQ WPl | Tag | | Users messaging i Desktop proto : WP7 i | Mobile guidance
v | ; WP3

Search Knowledge Base

Lexical Spam Detector

weknowit

Post ER tool

Post-travel logging
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WP1: Personal Intelligence
u weknowit & =

Access - CURIO
http://me.openid.net Touchpad Interaction
Cateqory‘ Picture‘ Ontology

Verosity
(WP1/WP5)
- |

Passgraph.

cancel

Sparks: Semantically Aware
Visualization Framework

Y v e b g v tn. s
" 10 e S G Se— -

Context — Attention Streams
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WP2: Media Intelligence

Visual analysis -
., Localization - Clustering

Rome .
Rome, Lazio, italy
Rome & the captal of Baly and the Mark as favorte
o
o w
o

¥ Rome, Lasio, Naly

Also try

Points of Interest

Log—critical band 5 layer ANN
spectrogram _ Hamming 'f&3" £
I DCT ol 513 g -
3 0\ ;.___ el - ANN
4 b LA training
T i targets
@ | o
__Hamming 2 #[* .
DCT 8L ] . =y
Ranked entities
iti Bottle-Neck
Speech recognition MLLT |
features Combined CI

Text Analysis !
Services

N —
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visual

Clustering -

Community Detection

r

[ Normalized CF

[ Structural Similarity

Heineken Music Hall (neighbors: 172)

visual +
tag

Le Zenith (11)

Forest National (7)

Werchter (5)

Lotto Arena (5)

Oslo Spektrum (4)

Cardiff International Arena (4)
Skandinavium (4)

Melkweg (4)

Plaza d. Toros de Valencia (0.25)
Le Zenith (0.1078)

Belgrade Fair-Hall (0.0909)
Fonix Hall (0.0667)

Samsung Arena (0.0625)
Paradiso (Amsterdam) (0.0526)
Bang Your Head! (0.0455)

Hala Rondo (0.0455)

Le Zenith (0.6201)

Halle Tony Garnier (0.5244)
Principe Felipe Arena (0.4878)
Rockhal (0.4672)

Werchter (0.4590)

Coliseu dos Recreios (0.4590)
Coliseu de Porto (0.4497)
Killesbergpark (0.4462)

Degree filtered: France, Paris,

Switzerland, Brussels, Madrid,
Czech Republic, Lisbon, etc.

Degree filtered: France,
Switzerland, Paris, Brussels

Degree filtered: -

Madame Tussauds (neighbors: 346

)

Alton Towers (10) Rock Circus (0.2857) Historic House Trust (0.3413)
Thorpe Park (9) National Wax Museum (Ireland) | Hudson River Maritime
London Eye (8) (0.1429) Museum (0.3409)

Chessington World of

The Amsterdam Dungeon (0.1)

Mabee House (0.3366)

m;.‘:zon 0.139 Adventures (7) Fort Decker (0.0833) Johnson Hall State Historic Site
tei 0“6 " Baker Street (5) Glaspalast (Munich) (0.0714) (0.3328)
autumn 32 depomvo 0.077 Legoland (4) Johnson Hall State Historic Site Empire State Railway Museum
student 132 grafiti  0.199 sports 0.& Natural History Museum (4) (0.0714) (0.3298)
streetart 0 camp 0. Degree filtered: New York, Degree filtered: - Degree filtered: -
pamm@ 2 a Soccer Victoria and Albert Museum,
msp @ 2 Buckingham Palace,
nov 25 mm &12 lacoru 5 Westminster Abbey, London
water &y D031 hapey 0012 festwag 0.107 l’;‘:d ]
bycill 0017 ol 0y ToebOl 0.107 demspo Pol recommendation
fooQ Q 0.010 0.009
parr W 0.007

§

sprfpaint 0.003

DO%U 0.036

Event detection

weknowit
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WP4: Social Intelligence

Emergency Alert Service

Emergency Alert

for
Michae! Ovelgoenne, +49 987 65435210

epor(ed by
Arrctee - "o 2 Se 7890
al zoxo~xo—o) 16 45" C(Y

An crmergency SNUaAtion was reported by Androeas Sonmenbichicr.
rugh Police was notified. the EAS calculated you to be o
Andreas is in necd - please hurry and help him
~-‘|.,‘le dreas transmitted his curr ent geo-position (8). Please use the Map to find
6 - harm. Your position s marked with (A). This &= not a joke!

! [Fame | Sor  fomiarod

———

 —en ! —
\ - - 2 -
- - P RS L -
Ciazeo o P Bro — ,‘!’(\ S

o = - :»...\ \___L:j-jL

- ——r—— ! R S
'& -m’ ‘ . 'J 4 r Emergency Alert Syitem (EAS) is & mobile safely Service provided by the
S5

sruhe . You have been notified as the EAS system
" . r cakulazed you to be part of Andreas’s Social networkc

Ontact Iformarion: Karsne Institute of Technology. IstRute of Iformation Systems amd
Managemment. Prof. Dr. Geyer-Schutz Fhomne: =49.721-608-8402

i oo e
SEGTR P
N i'ﬁ :s_.é:
BB < o o<
e

Community administration platform
Community analysis tool

Community browser
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WP5: Organisational Intelligence

Event Model-F

Calls to report about a
power outage

N : Citizen
Documentary ’ ricokiee
e Report support suppoet o

vout the incident Craates incidant with .
R y flickr

audio recording

A
' Emergency Control  <—oemmenery | Media Sharing
il Center Platform
photos elc, e
: : Report and update
' about the incident
a
Forw f:.u?“t‘:‘f report Gidala
Liaison cellar Emergency Response

Officer Coordination

dgFOAF
Membership

-.Eéa_wf on [Ty
-8 = ==,

wenowit

Search Log Entries

FROM P, 18 Sastemter 2000, 1400 £ o aa e
Seopmas 20,13 ®
Q0 vee e
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et IV w— - r
Lecerten sse o 3
L
ey se L B teome
REAVES ROAL e

Iekerrrad Phig Hotzn Irkemed
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;3;09 From Seuh T eot Gsposal was o matier Chemical ncideot o ENPAR © Ecclyafiakd Pirc scd - exghosnm ¢

subjected 8 heat_ $iction o shock - fourd n store. Bulkding evacusted bt

o Ervrersment Agency. GiS shows alarge wte Just for i Al ths time

hauses witn 100 matres of 3te centre

Bomb Dispasal svacuatng 3400 ~ request FLO. Scumh Yorkshee Polce
;a” 3:::“ ?"”m’mmhvm OIC = RVP t be confrmed. Babeved 13 be hosses - 2 rows tewace
155  Poice s”ws‘““"' houses Pub oo Nether Lane ~ Meadow amn Pub Nursing Home Nether
Lane = is & afected
16 Sep
Jofe 10 Sk As abowPiiic AcdGae my numbess @ Ecclesiald with Gos Jambor
1617
15 Sep
2006 CYPD PM nfomed Which schaol « @ Ecclestield O to open up easily
w2
He® Ease Request police presence i certre sl Coofm @ Esclasfield Soc. WRVS Church has acthatod 3 b
1655 Sherwoad ey set up. pranned - Sx12. 128 6x12
¥ ToGege Hava encugh coaches for 280 - wa 3 that 1 (s now anseghiGo to side
Y555  Hancock of O Eccleafield pobce stason

15 Sep
From Leah s Has contacted @ Ecclostiold carotaker, Business Manager, Verorica Ml
206 Gorm Oflwred orther sugpport o LB 1o callar.  “ocy, "t ot in Scuch wit EDEN food 109 - oaly 8 o siansge

;;:" To Gaey L1 Polce ightingals Home' o mot in
1 Jaerber Corden

15Sep  Angela

2006 Rowlssdva  Asked 10 90 10 Losgley Cal ot 20 ot 2 Q Ecclusfinld

1720 whgheos

T From Grata A 9 Esslasleld weh Gerg dambecPokcs b stitad doc kaochingmore
ot bt b e g el

Log Merger
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WP6: Architecture & Integration

B b
.‘

Architecture

30 services integrated

FRAW
U
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WeKnowlt Community
Detection

.~
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Challenges in Social Media network mining

No prior assumptions about structure:
Complex & evolving structure

No possibility for knowing structural features (e.g. number of

clusters on a graph) in advance
graph) - Unsupervised

Scale

Tens of millions of active users frequently contributing loads of
content links + metadata (tags, comments, ratings)

- Efficient - scalable

Quality
Spam is very common. Only a portion of user contributions is

4
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Folksonomy (Delicious) MetaGraph (Digg)

¢ u,, gothamjazz.com, music . Raw web data

: u,. gothamjozz.com. concert : (tag assignments)
: u,, gothamjazz.com, jazz :

: u,. gothamjazz.com, music

users

: u,, allaboutjazz.com, jazz i
u,, allaboutjazz.com trumpet |
\"'**-\ Raw folksonomy
. OSSO S: post stoey
D: dgg story S
C:commenton S
story
R: reply to comment
trumpet comments
oF .
stories
gothamjazz.com allaboutjazz.com
S — topics
¥ X
@ jazz Tag network J, ? X,
@ corcert 5 X keywords
sl (U "
music
Lin, Y., Sun, J., Castro, P., Konuru, R., Sundaram, H., and
Mika, P. (2005) Ontologies Are Us: A Unified Model of Social Networks Kelliher, A. (2009) MetaFac: community discovery via relational
and Semantics. Proceedings of the 4th International Semantic Web hypergraph factorization. Proceedings of KDD '09, ACM, pp.
Conference (ISWC 2005), Springer Berlin / Heidelberg, pp. 522-536 527-536
>
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What is a community in a network?

Group of vertices that are more densely connected to each
other than to the rest of the network.

Multiple definitions to quantify
communities: }}’ ‘

Fortunato S. (2010) Community detection in graphs. Physics Reports486: 75-174

Global: N-cut, conductance, modularity ” AN Ay
Local: Local modularity, (u,€)-cores
Ad hoc: Label propagation, dynamic synchronization

Related to clustering, but: (a) not necessary to know number
of communities, (b) computationally more efficient

In WeKnowlIt, we focus on local definitions, because of the
properties of Social Media networks: efficiency-scalability
and noise resilience.

>

I‘ NORK

SEVENTH FRAw: c W
PROGRAMME

co-funded by the Europear. Union

weknowit v%




Two-step process:

«1st step:
(u, €) — core detection

2nd step:
Local expansion

3 step:
Characterization of

remaining vertices as hubs
or outliers

co-funded by the Europeapr Union



Hybrid Photo Clustering

Goal:

GrouF large photo collections into clusters based on how much they are
related to each other

Assist browsing and navigation by means of a map-based application
Detect landmark and event clusters.

Combine both visual features and tags

Two kinds of similarity (visual and tag networks) are complementary to
each other

Many times one photo has missing tags or is hard to interpret visually
Graph-based approach - superimpose visual and tag graphs
Use photo cluster features for classification to landmarks/events

Results

Higher quality clusters by use of both visual and tag similarity instead of
only each one of them.

Clusters can be used for landmark and event detection.
Integrated in CSG prototype and ClustTour stand-alone demo.

S ——
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Overview of approach

vissal ssmila Ty Emao: aph
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Photo clustering results (1)

User study (involving 20 people)

Users where shown photo clusters and they were
asked to judge how relevant the photos of each
cluster were related to each other

Each cluster was produced by different notion of
similarity (tag-only, visual-only, hybrid). Obviously,
users were not aware of this information

Hybrid clusters were found to be of superior quality
(highest F-measure)

Algorithm Precision | Recall | F-measure | s-statistic
SCAN-VIS 0.980 0.178 0.301 0.925
SCAN-TAG 0.910 0.197 0.323 0.688
SCAN-HYB 0.898 0.246 0.387 0.637
EXP-VIS 0.985 0.178 0.301 0.895
EXP-TAG 0.929 0.201 0.331 0.709

>

EVENTH FR,
PROGRAMME
co-funded by the European Union




Geographic localization of results was also found to be very high.
Most clusters correspond to landmarks or events.

® &= EVENTS

Park Blell | % . i
X |

Sagrada F..‘l.l;l"'ﬂ ' ¥

e

4

~“LANDMARKS

!

L}
" " Asrc de Trioed

g . 5N
D Casa Bmllc@ \
Barcelona I.\‘.I"mnl

Maca W' Espanys (La Seu)
..’ \ oL = .
/- -~
) D) ’

A

: : }
o\ Parc de Montjuic ’ /
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VISUAL

HYBRID
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ClustTour demo: City exploration by means

of photo clusters

ClustTour

o8

e

Time fiter

From 31/10/2002 up to 1/9/2009

ol o I

wernowit «%

B [Gromarks |»

Tags: sab, by, jJuanms

Tag list

Dam gote (3)
museu (3)
yollow (3)
cathadral (2)
churches (2)
aspana (2)
catadral (2)
casa (2)
passe de graca (2)
ol coll (2)
mercado (2)
ate (2)
varde (2)

apple (2)
plants (2)

ass (2)
sagrada famda (1)
sagrada (1)
famda (1)
cathole (1)
constructon (1)
spre (1)

irche (1)

casa bathd (1)
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Travel demo

YaHoO!

china:

4 Resclts for 'ohira” (2)
O! Pices (1)
O Poinis of interest (54)

Of Ewerts (0)

»* Termacotta Army

¥ Foudden Oty

¥ Yurran
»* Tararvmes

F¥ Sureser Palece

Search Places Points of Interost

china

Terracotta Army

The Terracotia Arrry e 1o Terra
Cota Warmiors ang Horses of O
Sh Muang De First Empercr of
China. The terracotta figures, dating
o 290 BCE, wove dscoverod n
1674 by some ocal fammens near
Xlan, Shasxi proviece, China near
Pe Mausouleun of he First On
Emperoe . The fgures vary in height
[183-105 cm - EA-68 Sn),
BOoording 13 hew role, the lalest
bang he generals. The figures
nclude song wamons, chancts,
horsen, oficials, acrobets,
stongmen, and muscians. Cument
atimates are ol 0 Do Uree pis
containng he Terracotia Arrry there
wore over B.O0O solders, 430
charots wih 520 horses and 150
Cavalry horses, he maorty of which
e sl bued in the pits.

ovoTANt

=

ﬁy -
Lt)

weknowit

] ——
SEVENTH FRAncWORK
PROGRAMME

co-funded by the Europear. Ynion




i 4

SEVENTH FRAMEWORK

PROGRAMME

co-funded by the European Union



SEVENTH FRAMEWORK
PROGRAMME

co-funded by the European Union



« « WeKnowlt Grand Travel Challenge (best of)

umms GrowpPocd Dscusson 18Nemtens Mag nNete Friends

Foom gioeet

» Add something?

From Peesl Sewi

N

Foom neficesc Frome ContmC From Srader Qo From Paest S

Frowe Ao ’5..

From o

i p—

From L0 ot B ]

Wy T ™
Feom Feprrost From Yeerowt From Yarront
e - s s

From Ooweno

From YoarraMe



Evaluation results

o 5 different evaluation "I found it easy to process all the
activities information available to me”
— 1 ER specific ol
— 2 CSG mobile :
— 2 CGS desktop
e 59 users
» 81 system tests
— ER personell
— Citizens — i
— Users Experts

— TID personell
P _ "I felt I understood what was
— WKI consortium going on quickly”

e - KR
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Content - Emergency Response

o Text
» Sheffield floods forum messages and posts (thousands)
* Police & fire service logs
» ABC news tagged articles (~7000 metadata files)
e Image
o Flickr images + metadata
* 136 related to June 2007 Sheffield floods
» ~27K geo-coded photos around the area of Sheffield
* 1400 ER images (after WKI clustering)
*» Speech
e 1000+ emergency phone calls on Sheffield flooding event
e 1000+ voice-tagging events by at least 10 users
* Fused text+speech dataset

-

) 8256 5% B & a‘. - _:;,"‘f'"\ {,'*} 7
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Content - Consumer Social Group

o Text

* Flickr - metadata from geotagged London images
(4300+ files)

» Wikipedia processing
» GeoPlanet processing
e Image

 VIRaL
(1.2 million geotagged images - 22 European cities)

 Barcelona meeting dataset - geotagged and tagged
(647 images, 1669 tags)

e 1000 restaurant images
e Social networks
» Barcelona meeting network of contacts (14 users)

- >
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Research Fields and Issues

o Statistical analysis, machine learning, data mining,
pattern recognition, social network analysis

» Clustering

o Graph theory

» Image, text, video analysis
o Information extraction

e Fusion techniques

e Trust, security, privacy

» Performance, scalability
= speed, storage, power, grids, clouds
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Conclusions

» Collective Intelligence can be extracted by
social media

» New applications and services can be
developed

» Fusion of multimodal — multisource info
remains a challenge

e Scalability, quality, coverage are important
Issues
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