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The CoSCo group
 Mission

 to develop intelligent solutions to hard problems found in
realistic settings

 requires both deep theoretical work and creative
methodological innovations

 Research areas
 probabilistic and information-theoretic predictive modelling /

data analysis, intelligent information access
 active collaboration with UCB (Michael Jordan), CWI (Paul

Vitanyi, Peter Grünwald), Tsinghua University (Lizhu
Zhou),...

 Researchers
 Director: Petri Myllymäki (Henry Tirri)
 Wray Buntine, Jorma Rissanen, Huizhen Yu, +15 others

 Funding
 EU, Academy of Finland, Tekes, Industry, Universities
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Outline
 Current status
 Problems
 Potential solutions
 Predictions for future trends
 Conclusions

More information:
“Challenges of Future Search Engines” Consultation Workshop,
 September 15th , 2005, Brussels
http://www.cordis.lu/ist/audiovisual/neweve/e/ws150905/ws150905_2.htm
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The Internet today

 10 Bn pages accessible through
search engines like Google

 85% of Internet traffic induced by
search engines

 Billions of searches every month
in US alone (4.8 Bn in July 2005)

 Search engine advertising: 8 Bn
€ today → 22 Bn € in 2010
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All is well?
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...perhaps not quite?
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Problems
 Information explosion

 The world produces 250MB of information every year,
for every man, woman and child on Earth

 85% of the information is unstructured
 people spend 30% of their time in searching for

relevant information
 In the future the information is (probably) out

there, the key problem is how to find it
 intelligent information access

 Problems with the current approaches
 Technological problems
 Ethical and political problems
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Technological problems
 Do I really want millions of answers to a simple

query?
 More information in → less information out
 Popular documents vs. rare documents
 Moving away from “standard Internet”

 new weblogs 40 000 / day, blogosphere doubles every
5 months

 photos, music, video, ...
 mobile devices

• 2Bn mobile phones
• GPS data, context, and other
   “sensor” data
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Ethical and political problems
 Two US companies, Google and Yahoo, totally

dominate the search market of today
 USA vs. Europe

 Google as the “GPS” of the Internet
 Proprietary vs. open software

 Google as the “Microsoft” of the Internet
 “Don’t be evil”

 Google China
 Google’s “death penalty” (BMW Germany)

 Language issues
 Quearo: French-German initiative
 Alvis EU project: www.alvis.info
 Aino (aino.hiit.fi): a Finnish search engine

 Cultural issues
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The challenge
 “Search will eventually be as

good as having 1000 human
experts who know your tastes
scanning billions of documents
within a split second” (Gary
Flake, Microsoft)
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Semantic Web?
 Forcing structure in the

unstructured world
 A distributed effort
 Problems:

 global compliance
 manual tagging work effort
 limitations of logic-based search /

document matching
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Statistical approaches

 Content-based search
 Requires (statistical)
    modeling of the content
 State of the art:

 sophisticated probabilistic “topic” models
(discrete PCA )

 simplifying assumptions (bag of words)
 www.opensourcesearch.org

 Next step: audio-visual search
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Intelligent Information Access
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Natural language input

Using the MobileStart
system on the phone on
the right, you can remind
your mother to take her
medication. The phone on
the left shows a new
calendar event created in
"mom's" phone by
MobileStart. (Courtesy of
Boris Katz and Federico
Mora, MIT.)
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Implicit input
 Prima: Proactive Information

Retrieval by Adaptive Models of
Users' Attention and Interests

 Information retrieval enhanced with
relevance data and context-
sensitive information

 Eye tracking + probabilistic
modeling
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Collaboration &
personalization
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Summary
 Control

 who controls information access, controls the information
 distributed vs. centralized search

 Multimedia search
 images, audio, video, 3D,...

 Content-based search
 semantic web vs. machine intelligence

 Context-sensitive search
 who? where? when? why?
 adaptation / personalization

 Novel interfaces for interaction
 natural language (text/speech), gestures, eye movements, ...
 implicit feedback vs. explicit input


