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Framework of the talk

-Web Intelligence

-Intelligent devices

-Social computing

-What are we doing at ICS/AIRC ?
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Web Intelligence

*Exploiting Artificial Intelligence on the
Web and Internet

*The key research field for Business
Intelligence

Main research topics:
eData mining
sInformation retrieval, search
eSocial computing
«Semantic Web

*Web data warehousing

“On the Internet, nobady knows you're a dog.”
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Intelligent devices

sIntersection of Human-Computer Interaction (HCI) and Artificial
Intelligence

sExamples:
*Speech and natural language
*Gestures, face or gaze recognition
*Ubicom / pervasive interfaces
*Brain-Computer interfaces

*User adaptation / profiling
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What are we doing at ICS/AIRC ?

Department of
Information and
Computer Science

(ICS)
Center of Excellence in Center of Excellence in .
) . ) : . Theoretical
Adaptive Informatics Algorithmic Data Analysis Computer Science
(AIRC) (AlgoDan) P

Helsinki Institute of
Information Technology
(HIIT)
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Three grand challenges of the
ICS Department

* The global distributed computing
Infrastructure

 Massively data-based services
 Computational science and engineering
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Machine learning and data
mining

Machine learning:

Software that automatically learns to recognize complex
patterns and make intelligent decisions based on data

Data mining:

Process for extracting patterns from data.



Example: speech recognition

language
models

speev slge) ‘ recognition result
feature acoustic d g test :
extraction B modelling B | decoder | B ))test )+)) ing

Speech recognition (on-line,
continuous, speaker-independent)
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Example: CBIR, gaze recognition

Relevance from
eye movements

face

Snow urban waterscape/ crowd
waterfront

person police/  military  prisoner  animal computer/TV USf{lag  airplane
security screen

bus truck  boat'ship walking/ peoEIe explosion/ natural maps charts

running  marching fire disaster

Content-based image retrieval

................................................................................................................
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Example: computational cognitive systems

4 N

i concept concept symbol
' P (shared) P Y
Space space space
context
Cq Cs S9
Cj. Medimemsional metric ,,-"f . ™
concept space ) " observations \
M:Cx Cj—ar R izj
A distarce
between two
Fairr!s in e .
comoept 4 -
spaces of :
different agents
_—.,,
S symbol space, e [ .
The vocabulary of an Sender signal Receiver
agent that consists of
discrete symbols (agent 1) d (agent 2)
EiggE5»C
An individual mappine function Observing f; and after symbol selection
Feiin Bvinkiols bo b process, agent 1 communicates a sy mbaol =*
Yy T to agent 2 as signal d. When agent 2
@5 ->D obsarves d, it maps it to some S0 = 5o
An individiial sapping from agenti's by using the function 1. Then it maps
vocabulary to the signal space D and the sy mbol to some poimt in its concept
an inverse mapping gl from the signal space by using Ez. If this point is dese to
space to the symbaol space its cheervation fo in the sonse of A, the g
A @

TKK

---------------- communication process has succeeded.
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Conclusion:

Data explosion: Large or huge amounts of
real-world data are becoming available
(images, video, audio, measurements ...)

The data must be modelled in order to find a
more understandable representation of it

Thus statistical data analysis is almost
Indispensable, and machine learning / data
mining have a central role there.
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Thank you!



