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is the average general attention span. 
Continuous attention span is only 8 secs.

Context detection and 360 degrees modeling are 
essential for succesful application of technolgies

in complex environments
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Potential of technological contributions
• Involvement of people and the inclusiveness goal
• Handling of massive amounts of often conflicting data
• Enabling user-centric crowd computing
• Context detection and adaptation
• New intelligent tools eliminating trival work - enhancing experience

Data 
modeling

Technological
platforms

Cognitive
modeling
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It takes a cross-
disciplinary effort to 
release the potential
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Group profile

•5 faculty
•1 adj. prof.
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•20 Ph.D. 
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The legacy of 
Allan Touring and Nobert Wiener

processing adaption under-
standing cognition

•theory of computing

•cybernetics
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Transformation of sound technologies
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Mega trends

Computation
distributed and 

ubiquitous computing

Connectivity
internet, communication 
technologies and social 

networks

Pervasive sensing
digital, accessible 

information on all levels

New theories of the 
human brain

Neuroinformatics, brain-
computer interfaces, 

mind reading

New business models
Free tools paid by 

advertisement, 99+1 
principle: 99% free, 1% 
buys, the revolution in 

digital economy
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Information processing pipeline
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•Quantification

•Detection

•Discrimination

•Prediction

•Description 

HCI  
perception 

interpretation 
interaction
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domain
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domainDomain knowledge and other 
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Learning from massive data sets

– Exploration
– Retrieval
– Search
– Physical operation and 

manipulation
– Information enrichment
– Making information 

actionable
– Navigation and control

– Decision support
– Meaning extraction
– Knowledge discovery
– Creative process modeling 
– Facilitating and enhancing 

communication
– Narration

Disentanglement of confusing, ambiguous, conflicting
and vast amounts of information

Perform specific tasks
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– Exploration
– Retrieval
– Search
– Physical operation and 

manipulation
– Information enrichment
– Making information 

actionable
– Navigation and control

– Decision support
– Meaning extraction
– Knowledge discovery
– Creative process modeling 
– Facilitating and enhancing 

communication
– Narration

Disentanglement of confusing, ambiguous, conflicting
and vast amounts of information

Perform specific tasks

Examples

•Detecting topics in large text corpra

•Automatic annnotation/labeling of 
songs with genre, mood, etc.

•Speech and image recognition
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The unreasonable effectiveness of data

• E. Wigner 1960: The unreasonable efffectiveness of mathematics in the 
natural sciences

• There is often a sufficient number of data such that simple methods 
performs better than complex methods

• The power of learning with from unlabeled data which are abundant
• The power of linking many different sources
• Bridiging semantic gaps

– The same meaning can be expressed in many ways – and the same 
expression can convey many different meanings

– Shared cognitive and cultural contexts helps the disambiguation of 
meaning

– Ontologies: a social construction among people with a common 
shared motive

– Classical handcrafted ontology building is infeasible – crowd 
computing / crowd sourcing is possible!

Ref: A. Halevy, P. Norvig, F. Pereira: The unreasonbale effectiveness of data, 

IEEE Intelligent Systems, March/April, pp. 8-12, 2009.
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Tech examples with potential
• Brain computer interfaces and neuro-economics
• Intelligent sound project applications
• Cognitive radio networks
• Autonomous robots
• Crowdsourcing

–Cultural heritage
–ESP game
–Recapcha
–Responsible business in the blogosphere
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• control

• monitoring

• mind reading
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CBS 60 minutes show
01.04.2009



26/08/2009Jan Larsen21 DTU Informatics, Technical University of Denmark

Intelligent Sound Project

• FTP project 2005-2009
• 14 mil DKK
• Participants: DTU and Aalborg University

www.intelligentsound.org

http://www.intelligentsound.org/�
http://www.intelligentsound.org/�
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Huge demand for tools
Organization, search and retrieval

–Recommender systems (”taste prediction”)
–Playlist generation
–Finding similarity in music (e.g., genre classification, 

instrument classification, etc.)
–Hit prediction
– Newscast transcription/search
– Music transcription/search
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Specialized search and music organization

The NGSW is creating an online 
fully-searchable digital library of 
spoken word collections 
spanning the 20th century

Organize songs according to 
tempo, genre, mood

search for 
related 
songs using 
the “400 
genes of 
music”

Explore by
Genre, mood, 
theme, country, 
instrument

Using social 
network analysis

Query by 
humming

http://www.findsounds.com/�
http://www.historicalvoice.org/�
http://www.moodlogic.com/�
http://www.pandora.com/�
http://www.allmusic.com/�
http://www.musicline.de/de/melodiesuche�
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MIRocket

Lehn-Schiøler, T., Arenas-García, J., Petersen, K. B., Hansen, L. K., A Genre 

Classification Plug-in for Data Collection, ISMIR, 2006
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Courtesey of Lars Kai Hansen, DTU

A cognitive search engine - Muzeeker

• Wikipedia based common 
sense

• Wikipedia used as a proxy 
for the music users mental 
model

• Implementation: Filter 
retrieval using Wikipedia’s 
article/ categories 

• Muzeeker.com

http://muzeeker.com/�
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Ref: Lasse Mølgaard, Kasper Jørgensen, Lars Kai Hansen: ”CASTSEARCH: 
Context based Spoken Document Retrieval,” ICASSP2007

A cognitive search engine – CASTSEARCH: 
Context based Spoken Document Retrieval
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Ref: http://castsearch.imm.dtu.dk
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Cognitive Radio Applications

Courtesy of Jeffrey Reed, Virginia Tech
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Starfish cognitive 
robotics

Ref: Josh Bongard et al.: ”Resilient Machines Through Continuous Self-Modeling,” Science 314, 2006

•Animals sustain the ability 
to operate after injury by 
creating qualitatively 
different compensatory 
behaviors. 

•a robot that can recover 
from such change 
autonomously, through 
continuous self-modeling. 

•A four-legged machine uses 
actuation-sensation 
relationships to indirectly 
infer its own structure, and 
it then uses this self-model 
to generate forward 
locomotion. 

•When a leg part is 
removed, it adapts the self-
models, leading to the 
generation of alternative 
gaits. 



26/08/2009Jan Larsen31 DTU Informatics, Technical University of Denmark

Crowd computing and user involvement

Ref:  James Kowalick http://www.triz-journal.com/archives/1998/08/c/default.asp

Voictor Fey and Eugene Rivin: Innovation on Demand, 2005.

TRIZ The theory of solving inventor's problems, http://en.wikipedia.org/wiki/TRIZ

M.S. Gazzaniga et al.: The Cognitive Neurosciences, 1994.

Samer  Abdallah, Mark  Plumbley: Information dynamics: patterns of expectation and surprise in the 
perception of music , Connection Science ,  vol. 21, issue 2, p. 89, 2009

Challenges: There is a social/phychological interia towards
traditional solutions
1. The Retarding Power (or Inertia) of a Word 

2. A Partial Restriction Becomes a Blanket Restriction

3. Tradition Cannot be Broken

4. Words and Their Assumed Properties or Characteristics

5. Inadmissible Range of Data

6. Association of Objects with Senses

7. All Information Given is Valid

http://www.triz-journal.com/archives/1998/08/c/default.asp�
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Users’ engagement and motivation through 
relevance, surprice and precision of results

http://www.triz-journal.com/archives/1998/08/c/default.asp�
http://www.triz-journal.com/archives/1998/08/c/default.asp�
http://www.triz-journal.com/archives/1998/08/c/default.asp�
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Research based vs user-driven knowledge 
and folksonomy

Maja Horst

Assoc.Prof. 
CBS

• user driven knowledge is often 
inaccurate and misleading

• how do we avoid dominance by the 
popular  (music recommendation 
systems)

•sufficient amount of contributions 
ensures the quality (wikipedia)
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Measurement systems for ethical capital in 
the experience economy
socio-economic value of online 
communication

• New research 3-year research project starting Aug. 2009  
(CBS,DTU,Univ. Milan)

• Forrester Research Report shows web2.0 marked grows 
enormeously

• The assumption is that on-line spontaneous 
communication processes are predictible as they appear in 
networks and patterns which can be revealed by 
combining socio-economic studies, linguistics, text and 
network modeling

Responsible Business in the Blogosphere
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Cultural heritage
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Cultural heritage

•Google only works if you know what you are searching for

•We need to integrate with common knowledge sources (wikipedia)

•We need to use learning to annotate meta data

•We need users to create additional content, collaborate and interact 
with data
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Enchaned accesiblity
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A cognitive architecture for search

Combine bottom-up and top-down processing 
– Top-down user feedback

• High specificity
• Time scales: long, slowly adapting

– Bottom-up data modeling
• High sensitivity
• Time scales: short, fast adaptation

Time
Courtesey of Lars Kai Hansen, DTU
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Conceptual diagram of a knowledge discovery 
multimedia engine

Primary 
multimedia 
web data 
sources

Domain 
prior 

information 
data base

Sampling

Users

Interaction and 
communication 

module

Dynamic 
semantic 
domain model Temporal 

inference 
engine

Feature 
extraction

Data 
ware 
house

User action 
data base

Common 
knowledge 

sources

•Bottom-up / Top-down 
processing

•Several cognitive loops 
e.g. interactive learning 
wth users
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• Guessing tags - fun and useful
• Conceived by Luis von Ahn of Carnegie Mellon University
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Summary
• A cross-disciplinary effort is required to make research, 

innovation and commercial products and services
• Massiveness of data requires learning and cognitive 

modeling but has huge potential for new capabilities
• Integration of multiple information sources helps context 

detection and adaptation
• Internet penetration makes crowd sourcing possible and 

ensures inclusiveness
–a window for the creative common
–a way to bridging the semantic gap
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Innovation by briding, common 
understanding and win-win 
partnerships

Common
understand-

ing

Large 
enterprises

SME’s

Professional 
users

Uni 
/GTS

Artists/ 
human 

sciences

•Cross-disciplinary  
demonstration projects in 
win-win collaborations

•Focus on creative educations 
as a partnership between 
technical and natural 
sciences, art schools, social 
sciences, business schools, 
humanities. Maintain the 
critical mass!

Quo vadis?
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Quo vadis?

Barriers

• risk adverseness

• no common interest

• to narrow focus

Carriers

• common understanding

• project output which 
fits individual interest

• participation in larger 
collaborative projects 
can promote/elevate 
individual businesses
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