
Helsinki Institute for Information Technology HIIT 

Annual Report 
2007

Visa Noronen, Martti Mäntylä, and Esko Ukkonen (eds.)



Contact Information

ii

HIIT Annual Report 2007

Yliopistopaino, Helsinki 2008
Copyright © 2008 HIIT 

Cover photo: Kai Kuikkaniemi plays a video 
game (FUGA research project). Photo by Olli 
Pitkänen.
Lay-out: Visa Noronen

HIIT Publications 2008-1

ISBN 978-951-22-9366-7 (printed)
ISBN 978-951-22-9367-4 (electronic)
ISSN 1458-9451 (printed)
ISSN 1458-946X (electronic)

Helsinki Institute for Information Technology HIIT (in English)
Tietotekniikan tutkimuslaitos HIIT (in Finnish)

Email: info(a)hiit.fi 

Home Page: www.hiit.fi 

Spektri Site
Postal address: Helsinki Institute for Information Technology HIIT, 
P.O. Box 9800, FI-02015 TKK, Finland
Street address: Spektri Business Park, Pilotti Building, 
Metsänneidonkuja 4, 02130 Espoo
Telephone: +358 9 4511
Fax: +358 9 694 9768

Kumpula Site
Postal address: Helsinki Institute for Information Technology HIIT, 
P.O. Box 68, FI-00014 University of Helsinki, Finland
Street address: University of Helsinki, Department of Computer 
Science, Exactum, Gustaf Hällströmin katu 2b, 00560 Helsinki
Telephone: +358 9 1911
Fax: +358 9 191 51120 

Otaniemi Site
Postal address: Helsinki Institute for Information Technology HIIT, 
P.O. Box 5400, FI-02015 TKK, Finland
Street address: Helsinki University of Technology, Department of 
Computer Science and Engineering, Konemiehentie 2, 02150 Espoo
Telephone: +358 9 4511



 HIIT Annual Report 2007

iii

Executive Summary

During its eight year of operation HIIT con-
tinued and expanded its work mainly or-
ganically. The total budget for 2007 was 
7.5 million Euro with 200 researchers and 
staff members. During the year, HIIT re-
searchers produced 184 publications and 
nine doctoral theses, setting a new record 
in both respects. The institute operates in 
three locations: Spektri Business Park (next 
to TKK campus), Otaniemi (TKK campus) 
and Kumpula (UH campus). Administrative-
ly, HIIT consists of the Advanced Research 
Unit (ARU) in TKK and the Basic Research 
Unit (BRU) in UH.  

Year 2007 continued the transition period 
of 2006 - 2008 for implementing the new 
strategy and structure of HIIT as decided 
in 2005.  During the year, the new admin-
istrative structure and processes were fully 
adopted. With this, the administrative divi-
sion to units was in practise superseded 
with the more streamlined matrix structure 
of research programmes and research 
groups.

Major initiatives of 2007 included prepa-
ration of proposals for the EU’s new 7th 
framework programme and participation 
in the preparation of the Strategic Centre 
of Excellence in Science, Technology and 
Innovation in ICT (in Finnish, ICT SHOK). 
Both initiatives will bear fruit in 2008.

HIIT’s research was assessed in June 2007 
as part of the national assessment of com-
puter science research in Finland conduced 
by the Academy of Finland. The assess-
ment report commented on the work of the 
institute generally favourably, and recom-
mended further emphasis in international 
recruitment, clear processes for directing 
the growth and evolution of the institute, 

and linking the development to national re-
search and industrial strategy.

Highlights of the research in HIIT during 
2007 include the following:

Ubiquitous Interaction group created • 
CityWall, a multi-touch display featuring 
user-generated digital media arranged 
into themes and events. CityWall was 
installed in downtown Helsinki in April 
2007 and has been in continued use 
since.
Distributed Applications group devel-• 
oped a distributed platform for P2P web 
applications, the Fusion architecture, 
and demonstrated its utility in server-
less Web applications 
For the task of data gathering in sen-• 
sor networks, Geru project developed 
a local algorithm with best possible 
approximation guarantee. Local algo-
rithms provide high scalability and fault 
tolerance in distributed systems.
CoSCo group opened at aino.hiit.fi  a • 
prototype of a novel, content-based 
search engine for the Finnish web con-
sisting of about 15 million documents. 
This effort also gave birth to an effi cient 
web crawler, HooWWWer, available as 
open-source software at cosco.hiit.fi /
search/hoowwwer/.

Martti Mäntylä
Professor, Research Director
Advanced Research Unit

Esko Ukkonen
Professor, Research Director
Basic Research Unit

HIIT is a joint research institution of Helsinki 
University of Technology (TKK) and the Uni-
versity of Helsinki (UH).
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1  HIIT in Brief

The Helsinki Institute for Informa-
tion Technology HIIT conducts world-
class research on future information 
technology.  Its research ranges from 
fundamental methods and technolo-
gies to novel applications and their im-
pact on people and society. HIIT’s key 
competences are in Internet architec-
ture and technologies, mobile and hu-
man-centric computing, user-created 
media, analysis of large sets of data, 
and probabilistic modeling of complex 
phenomena. 

HIIT combines different styles of re-
search: basic, strategic and innova-
tion-oriented fi eld research. HIIT is 
multidisciplinary, with scientists from 
computer, behavioural and social sci-
ences, as well as humanities, design, 
and art. The projects are conducted 
with private companies, universities 
and research institutions.

HIIT is a joint research institution of the 
University of Helsinki (UH) and Hel-
sinki University of Technology (TKK).  
It is located in three different sites in 
the Helsinki Metropolitan area. The 
institute is lead by Professor Martti 
Mäntylä and Professor Esko Ukkonen.  
They oversee the work of nearly 200 
researchers.  

HIIT partners with several internation-
al and Finnish companies as well as 
with universities and research institu-
tions in Europe, North America and 

Asia. Through a long-term partnership 
with University of California, Berkeley, 
USA, HIIT maintains several visiting 
researchers in California.

HIIT research is funded by the Helsin-
ki University of Technology (TKK), the 
University of Helsinki (UH), Tekes, the 
Academy of Finland and other foun-
dations fi nancing Finnish hi-tech re-
search, the European Union (EU) and 
private companies.



2  Review of Year 2007

2

HIIT Annual Report 2007

2007 was HIIT’s eight year of opera-
tion. 

The implementation of HIIT’s strategy 
continued during the year on the ba-
sis of the decisions that HIIT Board 
reached in 2005. A major step in this 
was the move of the Ruoholahti Unit to 
its new premises in the Pilotti building 
in Spektri Business Park just next to 
the TKK campus in Otaniemi. It is ex-
pected that the resulting proximity to 
TKK’s research groups will foster new 
visibility and co-operation.

The adoption of the new organisa-
tional model already launched in 2006 
was fully realised during the year. 
With this, the operation, administra-
tion, and reporting of the HIIT are now 
organised according to the research 
programmes, and conduced through 
institute-wide internal administrative 
bodies.

A major activity of the fi rst half of the 
year was the preparation of initiatives 
for the 7th Framework Programme of 
the European Union, the fi rst Call of 
Proposals of which occurred in April 
2007. HIIT prepared a total of seven 
proposals for the call; signifi cantly, it 
acted as the coordinator of three of 
these. Several of the proposals were 
well received  in the subsequent eval-
uations and negotiations. In particular, 
the strategically important Publish-
Subscribe Internet Routing Paradigm 

project was accepted and was subse-
quently launched on 1.1.2008. Further 
success resulted from proposals sub-
mitted to the 2nd call in October 2007, 
resulting in two accepted projects 
launching later in 2008. With these 
developments, HIIT is now fi rmly inte-
grated with European research activi-
ties.  A new funder of HIIT, the U.S. Na-
tional Institutes of Health, commenced 
funding a bioinformatics project.

Another major activity during the sec-
ond half of 2007 was HIIT’s participation 
in the initiative to establish a national 
Strategic Centre of Excellence in Sci-
ence, Technology and Innovation (in 
Finnish the acronym is SHOK) for the 
ICT domain (ICT SHOK). The SHOKs 
are intended to form a new instrument 
for facilitating long-term research co-
operation between academia and in-
dustry. When fully established, the 
volume of ICT SHOK is expected to 
be several hundred person-years per 
year.

The ICT SHOK preparation pro-
gressed along four technical domains: 
Future Internet, Flexible Services, 
Device Interoperability, and Co-oper-
ative Traffi c. HIIT was the academic 
coordinator of the Future Internet pro-
gramme, facilitating the preparation of 
the Strategic Research Agenda (SRA) 
of the programme and the build-up of 
the research consortium. Signifi cantly, 
the SRA was submitted to the Euro-
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pean Commission as the Finland’s 
position to Future Internet research 
in EU programmes. HIIT participated 
also actively in the Flexible Services 
programme, coordinated by research-
ers from the University of Helsinki.

Early in 2007, HIIT researchers also 
submitted an initiative to establish 
a research programme on human-
centered ubiquitous computing to the 
Academy of Finland. Somewhat fortui-
tously, the initiative led to rapid impact 
by being merged with another initiative 
already in progress at the Academy of 
Finland. As a result, the initiative was 
accepted and the programme will be 
launched in 2008.

HIIT’s co-operation with the Univer-
sity of California at Berkeley reached 
another milestone in September 2007 
with the formal launch of the new Fin-
land-ICSI Center for Novel Internet Ar-
chitectures (FICNIA). Hosted by HIIT 
and the International Computer Sci-
ence Institute at Berkeley, the mission 
of the Center is to conduct fundamen-
tal research in novel Internet architec-
tures, aiming at a signifi cant contribu-

tion towards the future development 
of the Internet. It will operate through 
joint research activities, research vis-
its, and events.

The Academy of Finland conducted a 
national review of computer science 
research in Finland during the summer 
of 2007. The review commented on the 
work of the institute quite favourably. It 
specifi cally recommended further em-
phasis in international recruitment of 
faculty and senior level researchers, 
clear processes for the mechanisms 
for the overall direction of growth and 
evolution of the institute, and linking 
the evolution to informing and/or be-
ing informed by national research and 
industrial strategy.

The publication record of HIIT re-
searchers developed favourably dur-
ing the year. We were especially 
pleased to see the growing impact 
of HIIT’s work in the top conferences 
and publications. A total of nine HIIT 
researchers received their doctoral 
degrees during the year, a new record 
for the institute.

Total numbers   2007  2006  change

Funding M€    7.5  6.6  +14 %

Person-years    129  119  +8 %

Original publications  187  184      +2 % 
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February

7 February
Lecture by Prof. Vladimir Mazalov, Rus-
sian Academy of Science: Nash Equilib-
rium in Networking Games
HIIT Ruoholahti, Helsinki

15 February
EcoPower Workshop
HIIT Ruoholahti, Helsinki

28 February
Final Seminar of the ProAct research 
programme of the Academy of Finland. 
The evaluation report of the programme 
praised the scientifi c impact of the pro-
gramme, and made several recommen-
dations to Academy based on the positive 
experience. 
HIIT Kumpula, Helsinki

March

8 March
Prof. Pekka Himanen’s report The Finn-
ish Dream (Suomalainen unelma) was 
published. The report characterises inno-
vation driven economy and society, and 
studies the underlying culture of creativ-
ity.

14-16 March
A joint research seminar by the HIIT’s 
Network Society research programme 
and the department of Media Technology 
and Graphic Arts from the Royal Institute 
of Technology (KTH). 
On a ferry between Helsinki and Stock-
holm

April

6 - 7 April
The HIIT personnel located previously at 
HTC Helsinki in Ruoholahti moved to the 
Pilotti building at Spektri Business Park 
next to TKK campus in Espoo. 

May

13 May
IMUx workshop by the HIIT and Nokia Re-
search Centre
Toronto, Canada

21 May
The City of Helsinki Science Award was 
conferred to Professor Esko Ukkonen in 
recognition of his work on methods for 
processing large and complex data sets.

25 May
The HIIT started to demonstrate in public 
the CityWall, a large multi-touch display.
Lasipalatsi, Helsinki

27 May – 2 June
Summer School on Algorithmic Data 
Analysis
Hotel Rantapuisto, Helsinki

28 May – 1 June
the 2nd Helsinki-Rutgers Ph.D. Student 
Workshop on Spontaneus Networking
HIIT Kumpula, Helsinki

June

1 June 
The Finnish Information Processing Asso-
ciation gave its award for the best doctoral 
thesis in computer science for 2006 to Dr. 
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Risto Sarvas from HIIT for his dissertation 
Designing User-Centric Metadata for Dig-
ital Snapshot Photography.

19 June
Guest Lecture by Prof. Roderick Murray-
Smith, Department of Computing Science, 
Glasgow University, Scotland & Hamilton 
Institute, NUI Maynooth, Co. Kildare, Ire-
land: Models of Continuous Uncertain In-
teraction
HIIT Otaniemi, Espoo

September

4 September
Guest Lecture by Dr. Nicholas Weaver, 
International Computer Science Institute 
Berkeley, USA: Intrusion Detection in the 
Multicore Institute
HIIT Spektri, Espoo

7 September
Future Internet seminar with Dr. Anthony 
J. Tether, Director, Dr. Robert Leheny, 
Deputy Director,  Mr. Ronald Kurjanowicz, 
Chief of Staff, and Ms. Kimberly Garnett, 
assistant to the Director, Defense Ad-
vanced Projects Agency
HIIT Spektri, Espoo

12 September
Guest Lecture by Phokion G. Kolaitis, 
IBM Almaden Research Center, San 
Jose, USA: Schema mappings and data 
exchange
HIIT Kumpula, Helsinki

26 – 27 September
Opening Ceremony and Seminar of the 
Finland-ICSI Center for Future Internet 
Architecture
ICSI, Berkeley, USA

October

2 October
HIIT-NRC workshop
Nokia Research Center, Helsinki

9 October
NordicHIP Seminar
HIIT Spektri, Espoo

12 October
HIIT Seminar by Dr. Thore Husfeldt, Com-
puter Science Department, Lund Univer-
sity: Inclusion-Exclusion in Combinatorial 
Optimisation 

24 October
Workshop on legal issues in digital econ-
omy
In cooperation with ICRI and IBBT  at 
K.U.Leuven, Leuven, Belgium

November

9 November
HIIT Seminar by Anna Pernestål, KTH 
School of Electrical Engineering, Auto-
matic Control: Bayesian Fault Diagnosis 
- Utilizing Data and Prior Information

12 November
Guest Lecture by Dimitris Mavroeidis, 
Athens University of Economics and Busi-
ness, Greece: Exploiting Semantic The-
sauri in Text Classifi cation and Informa-
tion Retrieval using SVMs.
HIIT Kumpula, Helsinki

14 November
Guest Lecture by Dimitris Mavroeidis, 
Athens University of Economics and Busi-
ness, Greece: Stability based Sparse LSI/
PCA, with Extensions to K-Means and 
Spectral Clustering.
HIIT Kumpula, Helsinki
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The mission of the data analysis research programme in HIIT is to develop use-
ful algorithmic data analysis methods for other sciences and for industry. The 
work involves both basic research in computer science and applied work on 
problems arising from applications.

Research Challenges

Example challenge 1:
Learning network structures. Network-like structures are numerous in various 
domains: mo lecular processes, social interactions, Internet etc. New compu-
tational methods are needed for fi nding the structure of such networks and for 
understanding their dynamic behaviour. 

Example challenge 2: 
The vocabulary, grammar and history of genomes. The genome codes informa-
tion identifying the species and the individual. Computational techniques are 
needed for the description and analysis of variation. Segmentation methods 
using recurrent sources can be used to fi nd components with similar underlying 
structure; latent variable techniques for sequences can also be used.

Example challenge 3:
Computational modelling of ecosystems.  The environment can be measured 
in many ways on different scales ranging from remote-sensing based satellite 
images of landscapes to chemical compositions of nutrients in individual plants. 
The complex interactions in both the spatial and temporal domains across dif-
ferent scales are largely unknown, and their importance is growing. 

Example challenge 4: 
Sensor and context data management. To realise a vision of ubiquitous infor-
mation processing, services and applications make use of a wide variety of 
context data, including sensor readings. The challenges we are working on are 
to effi ciently gather sensor data, to perform context reasoning, and to take into 
consideration the resource constraints of the devices and the distributed nature 
of the environment.
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ada
Programme Management

Programme Director: Academy Professor Heikki Mannila

Programme Manager: Research Coordinator Greger Lindén

Programme Management Group: 
Academy Professor Heikki Mannila• 
Senior Researcher Patrik Floréen• 
Chief Research Scientist Jaakko Hollmén• 
Professor Samuel Kaski• 
Professor Hannu Toivonen• 
Professor Esko Ukkonen• 

Research Groups

Adaptive Computing
Senior Research Scientist Patrik Floréen• 

Combinatorial Pattern Matching
Professor Esko Ukkonen• 

Data Mining: Theory and Applications
Academy Professor Heikki Mannila• 

Discovery Group
Professor Hannu Toivonen• 

Parsimonious Modelling
Chief Research Scientist Jaakko Hollmén• 

Statistical Machine Learning and Bioinformatics
Professor Samuel Kaski• 
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The project develops methods for the 
exploratory data analysis of large and 
high-dimensional data sets. One of the 
themes has been fi nding frequent pat-
terns in large collections of data. The 
pattern classes include ordered and 
unordered patterns. Currently areas of 
interest include condensed represen-
tations and the combination of combi-
natorial and probabilistic techniques 
for approximating distributions. For 
sequential data, interests are in algo-
rithms for sequence segmentation un-
der various restrictions and in discov-
ery of order from unordered data sets. 
Further, issues in subspace clustering 

and spectral methods have also been 
studied. 

In 2006 there were several interesting 
developments. The methods on order-
ing seriation problems in paleontologi-
cal and other applications advanced 
very considerably, and the publications 
were accepted to important forums. 
The work on fi nding partial orders 
from data also advanced. The novel 
problem setting of mining chains of 
relations has great promises, as well 
as the work on condensed representa-
tions and on spatial clustering.

Project leader: Mannila, Heikki
Research group(s): Data Mining, Discovery Group, Parsimonious 
Modelling Data Analysis
Researchers: Toivonen, Hannu; Hollmén, Jaakko; Leino, Antti; Tatti, 
Nikolaj; Bingham, Ella; Schönauer, Stefan; Puolamäki, Kai; Heikin-
heimo, Hannes; Ukkonen, Antti; Haiminen, Niina; Junttila, Esa
Schedule: 2002-01-01- … (no ending date)
Co-operation units: -
Funding: Academy of Finland; graduate schools; HIIT Basic Re-
search Unit basic funding
Keywords: -
Research programme: -
WWW page and publications: -
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Project leader: Hollmén, Jaakko
Research group(s): Parsimonious Modelling
Researchers: Sulkava, Mika; Toivola, Mikko
Schedule: 2007-01-01 ... 2010-12-31
Co-operation units: Finnish Forest Research Institute (Metla), Fin-
land; Department of Biology, University of Antwerp, Belgium
Funding: Academy of Finland
Keywords: -
Research programme: -
WWW page and publications: -

4.1.2  Analysis of Dependencies in Environmental 
Time-series Data (AD/ED)

Data analysis aims at identifying gen-
eral laws about phenomena under ob-
servation. In environmental informat-
ics, the interest is in natural phenomena 
occurring in our environment based on 
an available data sets. The interesting 
phenomena are described by dynamic 
changes or responses to the chang-
ing conditions in the environment. 
Therefore, one of the central tools in 
describing changes in time are tem-
poral models, or time-series models. 
Time series models are usually based 
on some form of assumptions about 
what the signifi cant variables are and 
what kind of time scales are needed to 
capture the inherent dynamics of the 
system. In this research, we propose 

identifying these kind of dependen-
cies across environmental time-series 
data, without accurate a priori knowl-
edge of the underlying dependency 
structures. Methodwise, parsimonious 
or sparse representations for time-se-
ries models are sought in the high-di-
mensional model space. Data analysis 
algorithms for identifying time-series 
models with non-contiguous autore-
gressive variables will be developed. 
Other fundamental problems that will 
be investigated are algorithmic meth-
ods for identifying interaction between 
different measured variables in a multi-
dimensional time-series and the inter-
action between time-series measured 
in spatially different places.



4.1.3  BioSapiens European Network of Excellence
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BioSapiens is a Network of Excel-
lence, funded by the European Un-
ion’s 6th Framework Programme, and 
made up of bioinformatics researchers 
from 25 institutions based in 14 coun-
tries throughout Europe.

The objective of the BioSapiens Net-
work of Excellence is to provide a 
large-scale, concerted effort to an-
notate genome data by laboratories 
distributed around Europe, using both 
informatics tools and input from exper-
imentalists.

The Network will create a European 
Virtual Institute for Genome Annota-
tion, bringing together many of the best 
laboratories in Europe. The institute 
will help to improve bioinformatics re-

search in Europe, by providing a focus 
for annotation and by the organisation 
of European meetings and workshops 
to encourage cooperation, rather than 
duplication of effort.

An important aspect of the network ac-
tivities is to try and achieve closer inte-
gration between experimentalists and 
bioinformaticians, through a directed 
programme of genome analysis, fo-
cused on specifi c biological problems. 
The annotations generated by the In-
stitute will be available in the public do-
main and easily accessible on the web. 
This will be achieved initially through a 
distributed annotation system (DAS), 
which will evolve to take advantage of 
new developments in the GRID.

Project leader: Ukkonen, Esko
Research group(s): Combinatorial Pattern Matching
Researchers: Kivioja, Teemu; Palin, Kimmo
Schedule: 2004-01-01 … 2008-12-31
Co-operation units: Several units
Funding: European Commission FP6 NoE
Keywords: Bioinformatics, data mining, genome annotation
Research programme: European Commission FP6 NoE
WWW page and publications:
www.biosapiens.info/page.php?page=home
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4.1.4  Computational Data Fusion of Multiple Bio-
logical Information Sources and Background Data 
(MULTIBIO)

A current problem in biological and 
medical research is how to use exist-
ing biological knowledge and hetero-
geneous experimental data in making 
inferences on new data. We study new 
computational methods and theory for 
the fusion of multiple biological infor-
mation sources with partially-relevant 
background data from existing and 
new databanks. We argue that using 
the available public or private back-
ground information from hundreds of 
different situations or conditions, it is 
potentially possible to both comple-
ment the existing scarce data and to 
focus the analysis on relevant vari-
ables. 

The project complements the task-
dependent bioinformatics methods, 
which are naturally required in all bio-
logical and medical research problems 
as well, with methods that address a 
key underlying statistical limitation in 
current studies using high-throughput 
measurement techniques: large p, 
small n. It is very hard to make trust-
worthy computational models or sta-
tistically signifi cant diagnoses based 
on only few samples (small n) when 
the number of studied genes or me-
tabolites (p) is large. 

Project leader: Kaski, Samuel
Research group(s): Statistical machine learning and bioinformatics
Researchers: Caldas, José; Lahti, Leo; Salojärvi, Jarkko
Schedule: 2007-10-01 … 2010-09-30
Co-operation units: Prof. Sakari Knuutila’s group, Laboratory of 
Cytomolecular Genetics; Prof. Jaakko Kangasjärvi’s Plant Stress 
group, Finnish Centre of Excellence in Plant Signal Researc; Dr. 
Alvis Brazma’s Microarray group, European Bioinformatics Institute
Funding: Tekes
Keywords: machine learning, functional genomics, data integration, 
biomedical applications
Research programme: -
WWW page and publications: 
www.cis.hut.fi /projects/mi/multibio/index.shtml
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Project leader: Mannila, Heikki
Research group(s): Data Mining
Researchers: Mannila, Heikki; Heikinheimo, Hannes; Puolamäki, 
Kai; Bingham, Ella; Ukkonen, Antti
Schedule: 2005-01-01 ... 2008-12-31
Co-operation units: -
Funding: Academy of Finland, graduate schools
Keywords: -
Research programme: -
WWW page and publications: -

4.1.5  Computational Methods for the Analysis of 
Palaentological Data

The project develops computational 
methods for the analysis of palaen-
tological and other ecological data. 
The project has developed new dating 
methods based on spectral ordering 
and MCMC methods. A method us-
ing MCMC and the so-called Bernoulli 
model were used to discover errors in 
the data.

The hierarchical structure of mod-
ern mammal data was studied with 
the help of distance measurements 
based on distribution, and the auto-
matic learning of the hierarchy was 
analysed. The project is a cooperation 

with the Department of Geology at the 
University of Helsinki.

The work lead to several important 
publications in 2006. The paper on 
seriation methods based on spectral 
techniques was published in Paleo-
biology, and a paper on MCMC tools 
for estimating the ordering of sites 
appeared in PLoS Computational Bi-
ology. The work was extended to the 
study of ecological datasets, where 
work on clustering methods showed 
interesting spatial coherence on mam-
malian species distributions.
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4.1.6  Computational Methods for the Study of 
Variation in Language

The project develops tools for the 
analysis of large datasets on linguistic 
change.

Project leader: Mannila, Heikki
Research group(s): Data Mining
Researchers: -
Schedule: -
Co-operation units: Department of English, University of Helsinki
Funding: -
Keywords: -
Research programme: -
WWW page and publications: -



4.1.7  Computational Translation from Model Or-
ganisms to Humans (TRANSCENDO)
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The overall objective of the project is 
to build a comprehensive modelling 
and biosimulation framework for stud-
ying human pathophysiology in silico, 
with the initial focus area of Diabetes. 
We aim to combine a variety of math-
ematical modelling approaches for 
these tasks, including semantic and 
probabilistic modelling, and biosimula-
tion. We will apply our methodology to 
practical problems of direct relevance 
to drug discovery. The results and de-
liverables of TRANSCENDO project 
are directly applicable to drug discov-
ery, nutrition, healthcare, and bioinfor-

matics domains. Given our approach 
uniquely combines several levels of 
modelling (semantic, probabilistic, 
and biosimulation), we expect our ap-
proach will result in novel solutions for 
modelling complex systems and phe-
nomena.

Project leader: Kaski, Samuel
Research group(s): Statistical Machine Learning and Bioinformatics 
Researchers: Kaski, Samuel; Nikkilä, Janne; Huopaniemi, Ilkka; 
Ermolov, Andrey
Schedule: 2006-01-01 … 2008-12-31
Co-operation units: VTT Biotechnology (M. Oresic); VTT Informa-
tion technology (A. Pesonen); University of Turku (E. Savontaus)
Funding: Tekes / MASI programme
Keywords: Bioinformatics, Diabetes, Human pathophysiology, Ma-
chine learning, Metabolomics
Research programme: -
WWW page and publications: sysbio.vtt.fi /transcendo/
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Project leader: Kaski, Samuel
Research group(s): Statistical machine learning and bioinformatics 
Researchers: Klami, Arto; Lahti, Leo; Oja, Merja; Venna, Jarkko; 
Nikkilä, Janne; Peltonen, Jaakko
Schedule: 2004-01-01 … 2007-12-31
Co-operation units: Sakari Knuutila’s research group, Laboratory 
of Cytomolecular Genetics, Haartman Institute; Eero Castrén’s re-
search group, Neuroscience Center, University of Helsinki 
Funding: Academy of Finland, SYSBIO 2004-2007
Keywords: machine learning, functional genomics, data integration, 
biomedical applications
Research programme: -
WWW page and publications: www.cis.hut.fi /projects/mi/sysbio/

4.1.8  Data Fusion in Bioinformatics (MudFun)

Combining multiple data sources in 
functional genomics for improving ge-
nome-wide inferences (MUDFUN) is 
a research consortium funded by the 
Academy of Finland as a part of a re-
search program on Systems Biology 
and Bioinformatics (SYSBIO).

We address a fundamental data-ana-
lytic limitation of genome-wide micro-
array measurements. The number 
of genes that can be measured at a 
time is already huge but the number 
of samples (microarrays) is small and 
limited by the measurement cost and 

sample availability. Hence, the rela-
tive number of representative sam-
ples per gene is always very small, 
and the problem will persist; in new 
experimental settings there never ex-
ists representative data a priori. This 
makes accurate data analysis diffi cult 
and increases the chances of false 
discoveries when targeting a holistic 
view of the cell, based on the noisy 
high-dimensional data. 

Our bioinformatics research problem 
is how to take advantage of existing, 
partially representative data sets of 

>>
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different types to support inferences 
in biological and medical questions. If 
this problem can be solved, data anal-
ysis methods could use the accumu-
lating body of data, part of which may 
be publicly available, in supporting ge-
nome-wide inferences in new settings 
and research questions. 

The developed methods will be applied 
in a representative set of research 
problems in two biomedical areas: 
cancer research and neuroscience.
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Project leader: Mannila, Heikki
Research group(s): Data Mining
Researchers: Parviainen, Pekka; Koivisto, Mikko; Wessman, Jaana
Schedule: 2006-05-01... 2007-12-31
Co-operation units: -
Funding: Orion
Keywords: -
Research programme: -
WWW page and publications: -

4.1.9  Genetic Analysis of Schizophrenia Phenotype

The project developed computational 
tools for the analysis of large pheno-
typic databases related to schizophre-
nia.

During the year 2007, the tools devel-
oped were applied to real data, and 
the results were discussed with the 
collaborators at KTL and Orion.



4.1.10  Inductive Queries for Mining Patterns and 
Models (IQ)
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One of the main challenges of data 
mining is developing a common theo-
retical framework. Inductive databas-
es, i.e. databases for data mining with 
a declarative approach to data analy-
sis, offer a promising approach to this 
problem.

The IQ project studies the theoretical 
basis of inductive databases and de-
velops inductive databases for various 
data analysis problems. They are be-
ing applied to biological problems.

Project leader: Mannila, Heikki
Research group(s): Data Mining
Researchers: Mannila, Heikki; Bingham, Ella
Schedule: 2006-08-31... 2008-08-31
Co-operation units: Universiteit Antwerpen, the Netherlands; In-
stitut National des Sciences Appliquées de Lyon, France; Institute 
Josef Stefan, Slovenia
Funding: EU
Keywords: -
Research programme: -
WWW page and publications: iq.ijs.si
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Project leader: Toivonen, Hannu
Research group(s): Discovery Group
Researchers: Eronen, Lauri; Hintsanen, Petteri; Kulovesi, Kimmo; 
Sevon, Petteri; Toivonen, Hannu; Yrjänäinen, Sampo
Schedule: 2005-03-01 … 2008-12-31
Co-operation units: Co-operation units: Jurilab Ltd; Biocomputing 
Platforms Ltd; GeneOS Ltd; Department of Medical Genetics, Uni-
versity of Helsinki; Karolinska Institutet, Stockholm; CSC; VTT Bio-
technology
Funding: Tekes; companies; Basic Research Unit; University of 
Helsinki
Keywords: Bioinformatics, data mining, link analysis and discovery
Research programme: -
WWW page and publications: www.hiit.fi /ada/biomine

4.1.11  Knowledge Discovery in Biological 
Databases (Biomine)

The project develops methods and 
tools for the analysis of public bio-da-
tabases (sequences, proteins, inter-
actions, articles etc). With their help, 
bio-scientists can enhance their own 
data, discover previously unknown 
connections and analogies to pub-
lic databases, and aim resources at 
the most promising objects of further 
study. The main application focus is 
on further analysis of candidate genes 
found in gene mapping. The project 
has studied the presentation of biolog-

ical information as a graph, where the 
nodes represent different concepts 
(e.g. genes, proteins, tissue, pheno-
types, cellular component ) and the 
edges represent the relations between 
them (e.g. the connection between 
gene and biological process reported 
in a gene database). The project has 
developed methods for the analysis of 
such graphs and the automatic search-
ing and visualisation of such relations 
between the concepts.



4.1.12  Methods for Combinatorial Construction, 
Classifi cation, and Approximation (MOCCA)
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Project description and main develop-
ments in 2007: The objective of the 
project is to carry out fundamental 
research at the intersection of com-
binatorics and theoretical computer 
science. Among research topics to be 
considered are:

combinatorial and probabilistic 1. 
methods in algorithmics and com-
putational complexity theory, in  
particular, in the study of exact solv-
ability and approximability combi-
natorial optimization problems;
computational methods for attack-2. 
ing existence, enumeration, and 
classifi cation problems for fi nite 
combinatorial objects, in particu-
lar, codes, designs, and extremal 
graph problems;
topics in combinatorics stimulated 3. 
by classifi cation results.

In 2007 some of the more specifi c top-
ics of study were:

the “fast subset convolution” frame-• 
work based on the fast zeta and 
Moebius transforms on the lattice 
of subsets of a fi nite set
applications of fast subset convo-• 
lution to exact algorithms for e.g. 
computing a minimum Steiner 
tree and the Tutte polynomial of a 
graph
local approximability and inapprox-• 
imability results for various frac-
tional scheduling problems
engineering an improved graph • 
canonical labeling algorithm based 
on the individualization and  refi ne-
ment scheme
classifi cation of the biplanes with • 
k=11 and the unitals with 28 points
enumeration of the one-factoriza-• 
tions of the complete graph of or-
der 14.

Project leader: Kaski, Petteri
Research group(s): -
Researchers: -
Schedule: 2007-01-01 … 2009-12-31
Co-operation units: -
Funding: Academy of Finland
Keywords: -
Research programme: -
WWW page and publications: -
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Project leader: Hollmén, Jaakko
Research group(s): Parsimonious Modelling
Researchers: Toivola, Janne
Schedule: 2005-05-01 ... 2008-04-30
Co-operation units: Finnish Institute of Occupational Health (FIOH), 
Finland; HUSLAB, Finland
Funding: Tekes
Keywords: bioinformatics, data mining, data analysis, microarray, 
functional genomics
Research programme: -
WWW page and publications: -

4.1.13  Molecular Markers for Asbestos-exposure 
Related Lung Cancer

The broader goal is to discover molec-
ular markers for asbestos-exposure 
related lung cancer. To help in this en-
deavour, the aim of our research is to 
develop novel data-analysis methods, 
models and algorithms for the analy-
sis of high-throughput measurements. 
Specifi cally, the interest lies in the anal-
ysis of microarray based gene expres-
sion and gene copy number change 
measurements. These measurements 
can be combined or additionally aug-
mented by data sets from publically 
available databases. The search for 
the diagnostic variables can be con-
sidered as a problem of parsimonious 
modeling, in which a few informative 
variables are sought amongst a large 
number of available measurements. 
These informative variables can then 
be used in diagnostics of asbestos-
exposure related lung cancer.



4.1.14  New Computational Techniques for 
Analysing the Structural and Functional Landscape 
of the Mammalian Genomes (CompGenome)
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The project studies species-specifi c 
and inter-species genetic and function-
al varieties. The goal is to understand 
multifactorial diseases, among others. 
The biological themes include haplo-
type structures, large- scale genetic 
variations, phenotype clustering, and 
gene expression. The main computa-
tional themes are probabilistic model-
ling and MCMC methods, data mining 
and pattern discovery, and combinato-
rial algorithms. The project, a collabo-
ration with the Finnish Genome Cen-
tre, the National Public Health Institute 
and Karolinska Institutet in Stockholm, 
belongs to the Academy of Finland’s 
SYSBIO programme.

During the year 2007, the project con-
tinued segmenting genomes, detect-
ing large-scale structural variation, 
and modelling multidimensional phe-
notypes. The results obtained are in-
teresting especially from a modelling 
and computational point of view.

Project leader: Mannila, Heikki
Research group(s): Data Mining
Researchers: Gionis, Aristides; Haiminen, Niina; Koivisto, Mikko; 
Kollin, Jussi; Wessman, Jaana
Schedule: 2003-11-01 ... 2007-12-31
Co-operation units: National Public Health Institute (KTL), Finland; 
Finnish Genome Center, Finland; Karolinska Institute, Sweden; 
Department of Medical Genetics Research, University of Helsinki, 
Finland
Funding: Academy of Finland
Keywords: -
Research programme: -
WWW page and publications: www.cs.helsinki.fi /group/genetics
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Project leader: Floréen, Patrik
Research group(s): Adaptive Computing
Researchers: Suomela, Jukka; Musto, Topi; Kaski, Petteri
Schedule: 2007-01-01 … 2009-12-31
Co-operation units: -
Funding: Academy of Finland
Keywords: sensor networks, distributed algorithms, computational 
complexity
Research programme: -
WWW page and publications: www.hiit.fi /ada/geru

4.1.15  Optimising Data-gathering in Resource-
constrained Networks (Geru)

The Geru project carries out basic 
research on data gathering in sen-
sor networks. A typical example of 
the kind of problems that we study is 
scheduling the activities of the nodes 
in a network. We may wish to prolong 
the lifetime of a battery-powered net-
work by switching off the nodes ac-
cording to a schedule, for example, 
or to satisfy some data transmission 
demands in a wireless network in the 
shortest possible time. Such problems 
are closely related to traditional combi-
natorial problems, such as partitioning 
and colouring graphs. Typically, these 
problems are computationally hard. 
Therefore, we focus on approximation 

algorithms, with which we are able to 
effi ciently come up with a solution that 
is not necessarily optimal but provably 
near-optimal.

In 2007 we have studied, among oth-
ers, local algorithms. These are distrib-
uted algorithms in which the operation 
of a network node depends solely on 
the input that was available at system 
startup in the immediate surround-
ings of the node. Through our work, 
we have gained new knowledge of the 
kinds of computational problems that 
can or cannot be solved by local algo-
rithms.



4.1.16  Personalised Ubiservices in Public Spaces 
(PUPS)
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In the project we design, implement and 
fi eld trial prototype ubicomp applica-
tions that combine context-awareness 
with personalisation in order to provide 
a better user experience in everyday 
tasks in public spaces. We undertake 
probabilistic modelling, make user ex-
perience research, develop services 
and prototypes, and design business 
models. Our target time to market for 
full-fl edged applications is a few years 
ahead. The applications will run on the 
user’s own mobile devices. The two-
year project started in August 2007. 
The research partners are HIIT (ARU 
and BRU) and VTT. The company part-
ners are Bitlips, Ekahau, Elisa, Idean 
Enterprises, K-Plus, Nokia, Ramblas 
Digital, Tuulia International, UpCode, 

as well as the Finnish Federation of 
the Visually Impaired.

The project has two application areas: 
shopping services for customers in 
Itäkeskus K-Citymarket (Massive) and 
an aggregate application for mobile 
context-aware and personalised dig-
ital media (Funnelry). We have shop-
ping data to our disposal. We have 
made data analysis of the data and 
we build user models from it. Different 
available applications by project part-
ners are integrated into our services to 
be developed.

This project is reported in the Annual 
Report twice, as parts of ADA and NS 
research programmes.

Project leader: Floréen, Patrik
Research group(s): Adaptive Computing, Ubiquitous Interaction
Researchers: Nurmi, Petteri; Björkskog, Christoffer; Boström, Fre-
drik; Kukkonen, Joonas; Lagerspetz, Eemil; Vähäkangas, Taneli; 
Myllymäki, Petri; Laine, Tei; Liu, Tianyan; Jokipii, Matti; Kontkanen, 
Petri; Lahtinen, Jussi; Perkiö, Jukka; Silander, Tomi; Wettig, Hannes; 
Kurvinen, Esko; Hasu, Tero; Peltonen, Peter; Saarikko, Petri; Ailisto
Schedule: 2007-08-01 … 2009-07-31
Co-operation units: -
Funding: Tekes, companies
Keywords: context-awareness, personalisation, user research, user 
interface design
Research programme: Tekes Ubicom programme
WWW page and publications: www.hiit.fi /ada/pups



 HIIT Annual Report 2007

25

ada

Project leader: Toivonen, Hannu
Research group(s): Discovery Group
Researchers: Toivonen, Hannu; Yrjänäinen, Sampo
Schedule: 2007-01-01 … 2008-05-31
Co-operation units: University of Leuven, Belgium
Funding: HIIT, University of Helsinki
Keywords: data mining, probabilistic logic programming, link analy-
sis and discovery
Research programme: -
WWW page and publications: www.hiit.fi /discovery

4.1.17  Probabilistic Prolog (ProbLog)

We fi rst introduced and now develop 
ProbLog, a probabilistic extension of 
Prolog. A ProbLog program defi nes 
a distribution over logic programs by 
specifying for each clause the prob-
ability that it belongs to a randomly 
sampled program. The semantics of 
ProbLog is then defi ned by the suc-
cess probability of a query.

The key contributions so far are an ef-
fective solver for computing success 
probabilities, the formulation and a 
practical solution of the theory com-
pression task for ProbLog, and an ex-
planation-based learning setting using 
ProbLog. 

Recent work integrates ProbLog with 

the probabilistic Biomine graph data-
base of biological information.



4.1.18  Semantic Interpreter Widened Experience 
(Stepwise) 
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Project leader: Floréen, Patrik
Research group(s): 
Researchers: Nurmi, Petteri; Boström, Fredrik; Liu, Tianyan; Oikar-
inen, Tiina-Kaisa
Schedule: 2006-09-01 … 2007-08-31
Co-operation units: Fishpool
Funding: Nokia Research Centre
Keywords: -
Research programme: -
WWW page and publications: www.hiit.fi /ada/stepwise

In this subcontracted project for Nokia 
Research Center, the aim was to pre-
pare context-aware services with the 
use of statistical methods.

We developed an adaptive user inter-
face “Capricorn” for mobile widgets. 
The web-based and platform-inde-
pendent interface uses various adap-
tive web techniques to help the user 
manage her widgets. To name a few 
examples, we use collaborative fi lter-
ing to recommend suitable widgets 

and we dim infrequently used widgets. 
The system is also able to provide con-
text information to widgets, which can 
then adapt their contents on the basis 
of this. Examples of such services are-
location-aware weather forecasts and 
location-aware news feed.
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Study of place names, dialects,  bio-
diversity,  and  climate,  for  example, 
results in data sets  that  have  strong  
spatial  and  (possibly)  temporal com-
ponents. The research project looks at 
data mining methods that can be used 
to fi nd spatial and temporal relation-
ships in high-dimensional data.

Due to their computational cost, Baye-
sian methods have traditionally been 
utilized mainly in confi rmatory data 
analysis. 

During 2007 we  have  studied appli-
cability of Bayesian Markov  random  
fi eld  models,  and  Markov  chain 
Monte Carlo methods in preprocess-
ing the  data,  particularly  in  model-
ling the missing data. Our  experiments  
show  that  the  methods  are  effi cient 
enough to be applied to the large dia-
lect word data, and  the  preprocess-
ing clearly improves the quality of the 
results of the  subsequent  data  min-
ing approaches.

4.1.19  Spatial and Temporal Data Mining

Project leader: Salmenkivi, Marko
Research group(s): Data Analysis
Researchers: Leino, Antti; Hyvänen, Saara; Junttila, Esa
Schedule: -
Co-operation units: Research  Institute  for  the  Languages  of  
Finland; Finnish Museum of Natural History, University of Helsinki
Funding: Graduate schools, HIIT Basic Research Unit basic funding
Keywords: -
Research programme: -
WWW page and publications: -



4.2  Future Internet
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The aim of the Future Internet research programme is to enhance the Internet 
infrastructure in order to enable effi cient, secure and trusted always-on con-
nectivity and services. 

The objective is to develop concepts, technologies, and supporting theories 
and methodologies needed to design and implement future mobile and ubiqui-
tous computing services and products for the Internet of the future. 

Research Challenges

The future progress of the Internet is constricted by several bottlenecks: un-
wanted traffi c, choking of the routing system, mobility and multi-homing, com-
pensation and congestion, privacy and attribution, and trust and reputation. 
The current bottlenecks and defi ciencies are limiting the potential utility of the 
Internet. 

The core theme of the Future Internet programme is to fi nd ways to remove 
these obstacles. These include the creation of new service concepts, context-
sensitive services, enabling technologies for building adaptive and reconfi g-
urable applications, personal digital asset management and mobile Internet 
middleware solutions that address the specifi c needs of mobile and ubiquitous 
computing.
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Programme Management

Programme Director: pro tem Prof. Martti Mäntylä 

Programme Manager: Dr. Kristiina Karvonen

Programme Management Group: 
Adj. Prof. Patrik Floréen• 
Adj. Prof. Andrei Gurtov• 
Prof. Heikki Hämmäinen• 
Prof. Riku Jäntti• 
Prof. Jussi Kangasharju• 
Prof. Raimo Kantola• 
Dr. Arto Karila• 
Dr. Kristiina Karvonen• 
Univ. Lect. Markku Kojo• 
Prof. Jukka Manner• 
Dr. Pekka Nikander• 
Prof. Jörg Ott• 
Dr. Ken Rimey• 
Prof. Sasu Tarkoma• 
Prof. Antti Ylä-Jääski• 

 
Research Groups

Adaptive Computing 
Dr. Patrik Floréen• 

Distributed Applications 
Dr. Ken Rimey• 

Mobile Computing 
Prof. Kimmo Raatikainen, Dr. Ken Rimey, Prof. Sasu Tarkoma• 

Networking Research 
Dr. Andrei Gurtov, Dr. Pekka Nikander, Dr. Arto Karila, Dr. Kristiina • 
Karvonen

Distributed Networking and Security 
Prof. Antti Ylä-Jääski, Prof. Sasu Tarkoma• 

 



4.2.1  Algorithms for Broadband Infrastructure 
(ABI)
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ABI (Algorithms for Broadband Infra-
structure) is a 3 year project (May 2006 
- May 2009). It is one of the strategic 
projects in the Tekes technology pro-
gramme GIGA. The funding is mostly 
provided by Tekes with additional sup-
port from Nokia and Ericsson. Other 
industrial partners include TDC Song, 
F-Secure and BaseN Corporation. 
The project studies various kinds of al-
gorithms used in broadband network-
ing and network management. The 

emphasis is on performance aspects 
- development of provably effective 
techniques, and assessment of their 
performance. The main approach is 
modelling and analysis, but the project 
includes also prototype software de-
velopment and simulation. The project 
has three focus areas: algorithms for 
wireless access networks, algorithms 
for overlay networking, and algorithms 
for traffi c measurement and analysis.

Project leader: Manner, Jukka
Research group(s): Mobile Computing, Comnet
Researchers: Manner, Jukka; Virtamo, Jorma; Aalto, Samuli; Huovi-
la, Teemu; Lassila, Pasi; Liuhto, Lauri; Raatikainen, Kimmo; Sus-
itaival, Riikka
Schedule: 2006-01-01 … 2008-12-31
Cooperation units: VTT Technical Research Centre of Finland; 
Teletraffi c Theory Group of the Networking Laboratory, Helsinki Uni-
versity of Technology; Computer Science Department, University of 
Helsinki
Funding: Tekes, BaseN, Ericsson, F-Secure, Nokia, TDC Song
Keywords: Wireless access (mesh) networks, Overlay networks, 
Traffi c monitoring and analysis
Research programme: -
WWW page and publications: abi.vtt.fi 
virtual.vtt.fi /virtual/abi/publications.htm



 HIIT Annual Report 2007

31

fi 

Project leader: Floréen, Patrik
Research group(s): -
Researchers: Przybilski, Michael; Vähäkangas, Taneli
Schedule: 2005-10-01 … 2007-12-31
Cooperation units: Nokia Research Center, VTT, TKK, Philips, 
Eindhoven University of Technology, Leiden University, Océ, Tele-
matica Institute, Centrum voor Wiskunde en Informatika, Solidtech, 
Robotiker, Fagor, Ikerlan, Visual Tools, Esi, Csem, Saia-Burgess
Funding: Nokia Research Centre
Keywords: component-based software, middleware, security
Research programme: EUREKA ITEA
WWW page and publications: www.hiit.fi /fi /trust4all

4.2.2  Context-Aware Adaptation of Trustworthy 
Systems (Trust4All)

The EUREKA/ITEA project Trust4All 
studied the concept of trust in software 
architectures. The focus was on con-
text-aware systems, and especially 
the trust and safety features of such 
systems. The research was based on 
the middleware for embedded systems 
that was developed in the Robocop 
project and extended in the Space4U 
project. The project was a joint effort 
of several European universities and 
companies. The research project at 

HIIT/BRU was subcontracted by No-
kia Research Center.

In 2007 we continued working on ap-
proaches for secure access require-
ments and integrated them into the 
Trust4All middleware. We evaluated 
our models and concepts in the form 
of demonstrators. In the fi nal phase of 
the project the concepts and technolo-
gies were transferred to Nokia.



4.2.3  Finland-ICSI Center for Novel Internet 
Architecture (FICNIA)
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The Finland-ICSI Center for Novel In-
ternet Architectures is devoted to ex-
ploring ways to improve the current 
Internet structure to become more 
secure, reliable and fl exible via en-
hancing the collaboration of Finnish 
and ICSI researchers in the area of 
Networking research. The mission of 
the Center is to conduct fundamental 
research in novel Internet architec-
tures, aiming at a signifi cant contribu-
tion towards the future development of 
the Internet that addresses its present 
problems.

During 2007, the operation of the 
Center was launched in a joint semi-
nar organised in ICSI on Sept. 27, with 
six presentations from HIIT and four 
from ICSI. The main technical line of 
work consisted of HIIT’s co-operation 
with ICSI’s Data-oriented Network Ar-
chitecture (DONA) project. Other work 
at HIIT focused on trusted overlay net-
works.

Project leader: Mäntylä, Martti
Research group(s): Networking Research, Distributed Networking 
and Security, Mobile Computing
Researchers: Karila, Arto; Karvonen, Kristiina; Koponen, Teemu; 
Koskela, Joakim; Raatikainen, Kimmo
Schedule: 2007-05-01 ... 2010-04-30
Cooperation units: International Computer Science Institute (ICSI), 
University of California Berkeley, USA
Funding: Tekes; L M Ericsson
Keywords: Internet architecture, international collaboration, new 
paradigms, security, trust, privacy
Research programme: -
WWW page and publications: -
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Project leader: Raatikainen, Kimmo
Research group(s): Mobile Computing
Researchers: Tarkoma, Sasu; Kangasharju, Jaakko; Sri Kalyanara-
man Ramya; Lindholm, Tancred; Lagerspetz, Eemil
Schedule: 2005-01-01 ... 2007-12-31
Cooperation units: Department of Computer Science, University of 
Helsinki; UC Berkeley, USA
Funding: Tekes; Nokia; TeliaSonera Finland
Keywords: middleware, mobile internet, data communications
Research programme: -
WWW page and publications: www.hiit.fi /fi /fc

4.2.4  Fuego Core: Future Mobility Middleware 
(Fuego Core 2007)

Fuego Core was the core project of the 
Future Internet research program at 
HIIT. The project was a continuation of 
the work on future mobility middleware 
began in 2002. The project focused on 
fi ve areas in fundamental mobility mid-
dleware: XML processing and mes-
saging, mobile distributed event sys-
tem, XML synchronization and data 
access, software confi guration man-
agement, and desktop search. The 
project contributed to related interna-
tional standardization, in particular the 
Mobile Web Initiative and the Effi cient 

XML Interchange Working Group at 
the World Wide Web Consortium. The 
project disseminated its research re-
sults in international scientifi c publica-
tions and by releasing the produced 
middleware platform.



4.2.5  Infrastructure for HIP (InfraHIP)
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The Host Identity Protocol (HIP) and 
the related architecture form a propos-
al to change the TCP/IP stack to better 
support mobility and multi-homing. Ad-
ditionally, they provide for enhanced 
security and privacy and advanced 
network concepts, such as moving 
networks and mobile ad hoc networks. 
The InfraHIP project studies applica-
tion related aspects of HIP, including 
APIs, rendezvous service, operating 
system security, multiple end-points 
within a single host, process migration, 
and issues related to enterprise-level 
solutions. Through this, the project 
maintains HIIT (and thereby Finland) 
as one of the leading research centres 
doing HIP related work. “Infra” in the 
project name stands for Infrastructure. 
As the basic HIP protocol is almost 

ready, the project focuses on develop-
ing the missing infrastructure pieces 
such as DNS, NAT, and fi rewall sup-
port to enable a widespread deploy-
ment of HIP.

The project has developed an open 
source implementation of the Host 
Identity Protocol (HIP). Related code 
was contributed to the offi cial Linux 
kernel, with the result that all Linuxes 
are now “HIP-compliant”. The imple-
mentation supports most standard-
ized features and has interoperated 
with Ericsson HIP and OpenHIP im-
plementations. Furthermore, InfraHIP 
studied combining network overlays 
with HIP to provide better resilience 
against DoS attacks and for securing 
process migration systems.

Project leader: Mäntylä, Martti
Research group(s): Networking
Researchers: Gurtov, Andrei; Kousa, Mika; Komu, Miika; Koponen, 
Teemu; Vehmersalo, Essi; Lindqvist, Janne; Karlsson, Niklas; Ko-
rzun, Dmitry; Zhou, Wengpeng; Beltrami, Diego; Abhinav, Pathak; 
Partanen, Antti; Bagri, Abhijt; Louko, Antti
Schedule: 2004-08-01 ... 2007-03-31
Cooperation units: Laboratory of Telecommunications Software 
and Multimedia, Helsinki University of Technology (TKK) 
Funding: Tekes; Ericsson; Nokia; Finnish Defence Forces; Elisa; 
TeliaSonera
Keywords: Internet, architecture, security, mobility, communication 
protocols
Research programme: -
WWW page and publications: infrahip.hiit.fi 
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Project leader: Gurtov, Andrei
Research group(s): Networking
Researchers: Jylhäkoski, Juha; Khurri, Andrei; Komu, Miika; Ko-
skela, Joakim; Mukhametzhanova, Assel; Silvennoinen, Lauri; Tapio, 
Juha-Matti; Varjonen, Samu; Finez, Moral
Schedule: 2007-04-01 ... 2009-09-30
Cooperation units: Laboratory of Telecommunications Software 
and Multimedia, Helsinki University of Technology (TKK); RWTH 
Aachen, Germany
Funding: Tekes; Elisa; Nokia; Finnish Defence Forces; Birdstep 
Technology; TeliaSonera Finland
Keywords: identity, protocol, mobility management, security, linux
Research programme: -
WWW page and publications: infrahip.hiit.fi 

4.2.6  Infrastructure for HIP II (InfraHIP II)

The current Internet architecture nei-
ther protects the communications 
between hosts against abusers nor 
supports seamless (delay-tolerant) 
communications with mobile devices, 
which is an obvious necessity e.g. in 
the world of portable terminal devices, 
such as smart phones. End-to-end 
connectivity is broken due to the intro-
duction of private address spaces and 
Network Address Translators (NATs). 
Among the other major shortcoming of 
the current Internet architecture are its 
lack of support for multi homing and 
the diffi culty of the transition from IPv4 
to IPv6.

The Host Identity Protocol (HIP) ad-
dresses all of the issues mentioned 

above, supporting mobile and secure 
network connectivity for all existing 
applications through multiple net-
work inter¬faces. It provides a new 
location-independent namespace for 
hosts, allows the host to move be-
tween networks without breaking the 
network connectivity. The new name-
space is cryptographic by its nature 
which allows secure authentication 
of hosts, e.g., in fi rewalls and makes 
host identity theft infeasible. With the 
help of some infrastructure, HIP can 
also restore end-to-end connectivity 
to hosts behind NAT boxes because 
of the new address space. HIP also 
eases the transition towards IPv6 be-
cause it provides IP version independ-
ent addressing.

>>
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The potential impact of HIP to the In-
ternet is tremendous as it enhances 
the architecture in so many aspects. 
However, it may also introduce some 
additional problems that must be 
found and solved before the Internet 
community is convinced and deploys 
the protocol to its networks. For this 
reason, the InfraHIP II project is go-
ing to concentrate on experimentation 
and deployment of HIP, which seems 
to be the only way to resolve this un-
certainty in expectations. InfraHIP II 
researchers are going to pioneer HIP 
by installing the related infrastructure 
and software in as many hosts as pos-
sible. The research team experiments 
with HIP on different systems and ap-
plications to fi nd the possible problem 
areas. The InfraHIP II project builds on 
the software and knowledge gathered 
in InfraHIP project and takes the HIP 
architecture from the research labora-
tory to the real world.
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Project leader: Ylä-Jääski, Antti
Research group(s): Distributed Networking and Security
Researchers: Manner, Jukka; Karvonen, Kristiina; Koivikko, Ursula; 
Kiravuo, Timo; Chowdhury, Rafi qul; Lembo, Sergio; Gurnani, Dinesh; 
Batra, Vikram
Schedule: 2006-01-01…2007-12-31
Cooperation units: Laboratory of Telecommunications Software 
and Multimedia, Helsinki University of Technology; Laboratory of 
Theoretical Computer Science, Helsinki University of Technology; 
Networking Laboratory, Helsinki University of Technology; Depart-
ment of Communications Engineering, Tampere University of Tech-
nology
Funding: Tekes, Nokia, Ericsson, Elisa, Digita, Finnish Broadcasting 
Corporation YLE
Keywords: Home networks, broadband access networks, business 
value systems, end-to-end connectivity, internetworking, security
Research programme: -
WWW page and publications: 
www.tml.tkk.fi /Research/inhonets/Main
www.tml.tkk.fi /Research/inhonets/Publications 

4.2.7  Interconnected Broadband Home Networks 
(InHoNets)

This project focused on wireless broad-
band home networks, interconnectivity 
to infrastructure networks and seam-
less internetworking between several 
home networks through broadband 
access networks. This research aimed 
at ensuring reliable and secure broad-
band end-to-end connectivity between 
peer devices within one home; the peer 
devices can also be in multiple sites in 
several wireless home networks. This 
was a challenging environment since 
the target recipient was a consumer 
without ICT expertise. In addition to 

developing system architectures and 
internetworking solutions, business 
value systems were also analyzed.



4.2.8  Location Privacy and Authentication in 
Massively Distributed Systems (LPAMDS)
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The Internet has rapidly evolved dur-
ing the last decade. Today, more and 
more mobile devices are capable of 
mobile communication and use the in-
ternet on the road. Most protocols that 
are used today have been developed 
in the 1970s. Therefore, they do not 
support host mobility, anonymity, host 
authentication, multicast, anycast and 
quality of service. There are many rea-
sons why these services are still not 
available. The most important reason 
is that many of the Internet core com-

ponents must be modifi ed or replaced 
in order to enable these services.

The InfraHIP project team in Finland 
works on solutions to overcome the 
limitations of existing Internet Pro-
tocol IP. The Host Identity Protocol 
(HIP) uses public key cryptography to 
authenticate communication partners 
and to secure the connection between 
them. Although HIP does not require 
core components to be altered, some 
additional infrastructure is still re-

Project leader: Gurtov, Andrei
Research group(s): Networking
Researchers: Komu, Miika; Korzun, Dmitry
Schedule: 2006-01-16 ... 2007-12-31
Cooperation units: RWTH Aachen, Germany
Funding: Academy of Finland
Keywords: HIP, Internet indirection infrastructure, onion routing
Research programme: -
WWW page and publications: ds.informatik.rwth-aachen.de
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quired. The project InfraHIP uses the 
i3 technology to create a scalable and 
reliable infrastructure for HIP.

The research group in RWTH Aachen 
has already developed a proxy appli-
cation which enables SAMBA support 
over i3. Cooperation between both 
teams would defi nitely have synergis-
tic effects on both projects. Although 
HIP enables anonymity on the HIP 
layer, the data traffi c on the network 
layer can still be monitored and traced 
back to certain IP addresses. The 
Project SARA, which was developed 
in Aachen, enables anonymity on the 
network layer.

A combination of both techniques of-
fers a vast variety of possible uses. 
The idea of combining HIP authentica-
tion and SARAs anonymity offers the 
possibility to use anonymous identi-
ties. With these identities, it is possi-
ble to provide a trusted service without 
being exposed to third parties like mili-
tary regimes.

Besides the main project, we lay one 
of our emphases on the promotion of 
young scientists. The exchange be-

tween Germany and Finland intends 
to help young scientists to gain experi-
ence in working in an international en-
vironment. Several PhD students from 
Finland and two PhD students from 
Germany will work on this project. Di-
ploma students working on the project 
could be supervised directly while 
working abroad.



4.2.9  Multiaccess Experimentations in Real 
Converging Networks (MERCoNe)
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MERCoNe (Multiaccess Experimen-
tations in Real Converging Networks) 
solves new issues related to multiac-
cess in this heterogeneous multi-op-
erator environment: seamless multi-
operator and multi-domain mobility. 
It aims to integrate the capabilities of 
different networks to an end-to-end, 
seamless, effi cient and secure solution 
for the user. Multi-domain implies that 
there are multiple providers of access 
and network connectivity. Multiple ac-
cess technologies may be used, that 
mobility takes place across multiple 
trust domains. Multiple IP addressing 
realms may be used across various 
domains, e.g. IPv6 as well as public 
and private IPv4 addressing spaces. 
MERCoNe will also develop support 

for network mobility that can also be 
multi-homed either with a single mobile 
router that has multiple attachments to 
the Internet, or by using multiple mo-
bile routers that attach the mobile net-
work to the fi xed network. MERCoNe 
creates a cross-layer and cross-do-
main handover triggering architecture 
that is used for optimizingmultiaccess 
and multi-operator environment man-
agement. The architecture provides 
means to gather cross-layer informa-
tion, to process the information and 
to provide it, e.g., for mobility mecha-
nisms, inter-operator roaming, end-to-
end signaling, TCP/IP stack protocol 
optimization, media adaptation and 
other purposes defi ned by the project.

Project leader: Gurtov, Andrei
Research group(s): Networking
Researchers: Khurri, Andrey; Vorobyeva, Ekaterina
Schedule: 2006-01-01 ... 2007-12-31
Cooperation units: Laboratory of Computer and Information Sci-
ence, Helsinki University of Technology
Funding: Tekes; L M Ericsson; Nethawk; Nokia; Secgo; TeliaSonera 
Finland; VTT
Keywords: IPv6, measurement, HIP, N770, mobile router
Research programme: Tekes / GIGA - Converging Networks 
2005-2010
WWW page and publications: www2.cs.hut.fi /~pmrg/index.
cgi?id=256
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Project leader: Gurtov, Andrei
Research group(s): Networking
Researchers: Yaqub, Kamran; Ponomarev, Oleg
Schedule: 2006-06-01 ... 2010-06-30
Cooperation units: Laboratory of Telecommunications Software 
and Multimedia, Helsinki University of Technology; Computer and 
Network Architectures Lab, Swedish Institute of Computer Science 
(SICS)
Funding: NORDUnet
Keywords: Name resolution, IPv6, privacy
Research programme: NORDUnet3 Programme
WWW page and publications: www.nordforsk.org/text.cfm?id=434

4.2.10  NordicHIP

The NordicHIP project is funded by 
the NORDUnet3 programme. It in-
volves issues in both areas of Security 
and Internet communication services. 
The public identities provided by HIP 
are essential to support trust and au-
thentication between hosts. Further-
more, HIP allows for scalable security 
architectures as the requirement to 
the support infrastructure are modest; 
most communication occurs directly 
between HIP peers. Secure host and 
network mobility are the main assets 
built into the basic HIP protocol. On 
the communication side, HIP offers 
good possibilities for co-existence of 
IPv4 and IPv6 networks by supporting 
handovers between different IP ver-
sions. In this project, we will further in-

vestigate discovery of v4/v6 gateways 
and performance issues of cross-ver-
sion IP mobility. We believe HIP can 
be a base of future Mobile Internet by 
addressing security and performance 
shortcoming found in the earlier pro-
posals for mobility protocols.



4.2.11  Services for All (E!2023 ITEA S4ALL)
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The ITEA Services for All (S4ALL) 
project set out to make possible a 
world of user-centric services that are 
easy to create, share, and use. HIIT’s 
contribution focused on developing the 
Interactive Service Composer for S60, 
and demonstrating the usefulness of 
this in the device management do-
main in collaboration with Capricode 
Oy. We also developed a number of 
useful open source libraries and tools 

for rapid service development on mo-
bile phones using scripting language 
technologies. Much of our work was 
done with the Python programming 
language on S60 phones.

S4ALL was a European project la-
beled by ITEA and led by Alcatel, with 
partners in France, Finland, Germany, 
and Spain. The Finnish partners were 
HIIT, Capricode Oy, and Nokia. This 

Project leader: Rimey, Kenneth
Research group(s): Distributed Applications
Researchers: Lindholm, Tancred; Mäntysaari, Ville; Silander, Tea; 
Kanerva, Pekka; Piispanen, Tuomas; Hasu, Tero
Schedule: 2005-01-19 ... 2007-09-30
Cooperation units: Alcatel CIT, France; BULL, France; Capricode, 
Finland; Fraunhoffer Fokus, Germany; INRIA, France; Institut Na-
tional des Télécommunications, France; mCentric, Spain; Nokia, 
Finland; Schneider Electric, France; Thales, France; Université 
Joseph Fourier (LSR - IMAG), France; Universidad Politécnica de 
Madrid, Spain; University of Kassel, Germany; Vodafone, Germany; 
Odonata, France
Funding: Tekes
Keywords: Web services, Service-oriented architecture, Middle-
ware, Orchestration, Service creation
Research programme: Information Technology for European Ad-
vancement (E!2023 ITEA)
WWW page and publications: www.hiit.fi /fi /s4all
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summary addresses only HIIT’s con-
tribution.

S4ALL envisioned providing end us-
ers with an interactive application 
enabling them to compose useful ap-
plications by combining component 
web services. HIIT created a working 
prototype of this Service Composer for 
the mobile phone. We then proceeded 
to develop this as a fl exible controller 
for the SyncShield device manage-
ment server from Capricode.

We also developed a number of en-
hancements to the scripting tool set, 
such as a wrapper generator to facili-
tate access from scripts to the phone’s 
various native application database 
APIs, and a compatibility library ena-
bling running of many scripts on the 
desktop for testing purposes.



4.2.12  Trustworthy Internet: Overlay Infrastruc-
ture for Trusted Computing and Communications 
(TrustInet)
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Trust is the fundamental enabler for 
information ecosystems where servic-
es are consumed and produced. In to-
day’s information economy, trust is the 
necessary foundation for secure inter-
operability, and central to the success-
ful realization of what’s possible on the 
Web. Unfortunately, the present Inter-
net falls short of this objective in sev-
eral respects as evidenced by viruses 
and worms, denial-of-service (DoS) 
attacks, and junk mail that plague end 
users. Another set of threats is created 

by the increasing data collection prac-
tices, compromising users’ privacy. 
These problems appear to become 
even more acute if functionalities such 
as terminal mobility are introduced in 
the existing Internet infrastructure.

Trustworthy Internet (TrustInet) re-
search project will study how the 
trustworthiness of the Internet can be 
heightened by adding a slim overlay 
infrastructure on the top of the exist-
ing IP networks. The light overlay in-

Project leader: Mäntylä, Martti
Research group(s): Networking
Researchers: Gurtov, Andrei; Karila, Arto; Koponen, Teemu; Pono-
marev, Oleg; Sääksvuori, Lauri; Tarkoma, Sasu; Varjonen, Samu; 
Korzun, Dmitry; Nikander, Pekka
Schedule: 2006-01-01 ... 2008-12-31
Cooperation units: Laboratory of Telecommunications Software 
and Multimedia, Helsinki University of Technology
Funding: Tekes
Keywords: DoS, SPAM, PGP, trust chain, overlay
Research programme: Tekes / GIGA - Converging Networks 
2005-2010
WWW page and publications: trustinet.hiit.fi 
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frastructure builds a new kind of a 
network layer platform for the services 
above Thus, in our vision, our research 
will enable trustworthy Internet serv-
ice platforms that connect the service 
consumers and providers with each 
other to enable services and service 
delivery mechanisms. To achieve the 
vision, the project will carry out original 
research in co-operation with an exten-
sive international partner network; cre-
ate prototype technologies, platforms, 
and solutions; perform experiments; 
infl uence the standardization of the 
fi eld; and contribute to researcher ed-
ucation. Its main objective is to raise 
and maintain the level of competence 
of the participating groups at world 
class level.

In 2007, the main result of the project 
was the development of a HIP-enabled 
peer-to-peer Session Initiation Proto-
col (P2PSIP) architecture. Integrating 
research in P2P and DHT security, the 
P2PSIP video and chat communica-
tion system will be piloted within HIIT 
in 2008.
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In the UbiLife project, technologies will 
be developed to ease mobile users’ 
context recognition, the assembly of 
easy-to-use applications and the re-
source management of smart environ-
ments. The developed technologies 
will be integrated into a software plat-
form, which will support the creation of 
novel and innovative applications for 
mobile users.

In these applications, the wireless ter-
minal functions as a user interface to 
the user’s smart environment. The re-

sources of the environment, such as 
sensor networks, displays and print-
ers, are taken into use fl exibly: appli-
cations suitable for the situation are 
assembled for the user on-the-fl y. 
These applications also utilize weara-
ble sensors, such as accelerometers, 
and physical user interfaces based on 
RFID technology. The visual appear-
ance of this user interface communi-
cates to the user which parts of the 
user’s immediate surroundings work 
as a physical user interface and what 
functionalities they offer.

4.2.13  UbiLife Foundations (UbiLife)

Project leader: Tarkoma, Sasu
Research group(s): Mobile Computing
Researchers: Xiao, Yu; Xi, Xiao
Schedule: 2007-06-01 ... 2009-10-31
Cooperation units: University of Oulu; University of Lapland; Uni-
versity of Art and Design in Helsinki
Funding: Tekes; Nokia; TeliaSonera; Sensinode; IBM; SysOpenDi-
gia; City of Oulu
Keywords: ubiquitous computing, applications
Research programme: Tekes / Ubicom - Embedded ICT 2007-2013 
WWW page and publications: www.ubilife.fi 
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The Living Lab research segment of 
the UbiLife project conducts the UBI 
program’s empirical research in real-
life settings and with real end users. 
The challenge of the project is the 
concrete creation and testing of the 
ubiquitous society of the future with 
domain-specifi c proof of concept pi-
lots. The middleware technology pro-
duced by the basic research is utilized 
in the technical implementation of the 
pilots. The functionality of the pilots is, 
in turn, evaluated with different kinds 
of fi eld tests. These fi eld tests produce 
valuable information of the pilots’ tech-
nical functionality, usability and added 
value for the end user. The pilots also 
produce new information on the do-
main’s special requirements. Further-
more, the added value of ubiquitous 
technology for the pilot, the service 
process and the value networks of its 
domain is studied.
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4.2.14  Web Services in Ad Hoc and Mobile 
Infrastructure (WeSAHMI)

Project leader: Raatikainen, Kimmo; Manner, Jukka; Ylä-Jääski, 
Antti
Research group(s): Distributed Networking and Security, Mobile 
Computing
Researchers: Tarkoma, Sasu; Heikkinen, Jani
Schedule: 2006-01-01 … 2007-12-31
Cooperation units: Tampere University of Technology; University of 
Helsinki
Funding: Tekes; companies
Keywords: Ad-hoc networking, mobility, web services
Research programme: -
WWW page and publications: www.tml.tkk.fi /Research/wesahmi

The goal of the WeSAHMI project was 
to defi ne and implement an experi-
mental infrastructure for interactive 
wireless applications that can oper-
ate in an ad-hoc networking environ-
ment. In addition to the infrastructure, 
a demo application suite for an airport 
environment was implemented. Some 
of the features of the infrastructure in-
cluded identifi cation of mobile users 
and tracking of their presence, deliv-
ery of content, notifi cations, and status 
updates to mobile users in a server-
initiated fashion, and managing and 

updating the state of both clients and 
servers in real time. The developed in-
frastructure extends the classical web 
architecture by catering for highly in-
teractive applications, mobile clients, 
and targeted asynchronous informa-
tion delivery, while retaining full serv-
er-side control over business logic.
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In this subcontracted project for No-
kia Research Center, the focus was 
on fi nding and evaluating a suitable 
trust model for realising a reputation 
management system for sharing widg-
ets provided by an open community. 
The qualitative objective of the reputa-
tion system to be created was to en-
courage users to install and use new 
widgets by providing a sense of trust. 
A conceptual model for the reputa-
tion management system, along with 
a draft user interface for the system, 
were the outcomes of the project.

Project leader: Karvonen, Kristiina
Research group(s): -
Researchers: Ruohomaa, Sini (UH); Nurmi, Petteri (UH); Hassinen, 
Marja (UH)
Schedule: 2007-09-01 … 2008-01-31
Cooperation units: Department of Computer Science, University of 
Helsinki
Funding: Nokia Research Center
Keywords: Trust, recommendation systems, widgets, reputation 
model, user interface design
Research programme: -
WWW page and publications: -

4.2.15  Widgets Sharing (WiSh)



4.3  Network Society
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The objective of the Network Society is to pioneer and develop human-centric, 
multidisciplinary, ubiquitous information and communication technology based 
on comprehensive understanding of needs and practices in the everyday life 
and social relations of a network society.  

Research Domains

Mobile and ubiquitous interaction1. 
Open media creation, management and distribution2. 
Tools and methodology for service innovation3. 
Development of a sustainable network society 4. 
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Programme Management

Programme Director: Prof. Marko Turpeinen

Programme Manager: M. Sc. Kai Huotari

Programme Management Group: 
Prof. Pekka Himanen• 
Dr. Giulio Jacucci• 
Prof. Martti Mäntylä• 
Dr. Antti Oulasvirta• 
Dr. Olli Pitkänen• 
Dr. Ken Rimey• 
Dr. Risto Sarvas• 

 
Research Groups

The Network Society programme continues with new structure and focus 
the research of two older research programmes, the Digital Economy 
and the Media Convergence programmes.

Three partially overlapping research groups collaborate in the research:
Digital Content Communities 

Dr. Marko Turpeinen, Dr. Timo Saari• 
Digital Economy

Prof. Jukka Kemppinen, Dr. Olli Pitkänen• 
Ubiquitous Interaction 

Dr. Antti Oulasvirta, Dr. Giulio Jacucci, Dr. Tommi Ilmonen, Dr. Esko • 
Kurvinen, Prof. Martti Mäntylä



4.3.1  Advanced Virtual Economy Applications 
(AVEA)
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Advanced Virtual Economy Appli-
cations (AVEA) develops new ap-
proaches to so-called “virtual prop-
erty”, artifi cially scarce digital objects 
that have rapidly become a viable 
business model for software products 
and online services, especially gain-
ing prominence in so-called massively 

multiplayer online games. We focus 
on virtual property related revenue 
models, ways of measuring virtual 
economic activity, consumer behav-
iour in virtual economies, and extend-
ing the virtual property model to new 
platforms such as mobile and ubiqui-
tous services.

Project leader: Mäntylä, Martti
Research group(s): Digital Content Communities
Researchers: Lehdonvirta, Vili; Lehtiniemi, Tuukka; Seppälä, Lassi
Schedule: 2007-10-01 ... 2010-03-31
Cooperation units: Waseda University, Tokyo, Japan; Turku School 
of Economics, Turku, Finland, Kungliga Tekniska Högskolan, Stock-
holm, Sweden
Funding: Tekes; Nokia; Playdo; CCP; Swelcom; Veikkaus
Keywords: electronic commerce, virtual economy, virtual consump-
tion, online community
Research programme: Tekes: Verso - Vertical Software Solutions 
2006-2010
WWW page and publications: virtual-economy.org
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Project leader: Sarvas, Risto
Research group(s): -
Researchers: -
Schedule: 2007-04-03 … 2008-07-31
Cooperation units: -
Funding: -
Keywords: -
Research programme: -
WWW page and publications: -

4.3.2  Bay Area Perspective to Paper and Digital 
Media (Prodigy)

Prodigy is a small-scale project that 
looks into media research in the San 
Francisco Bay Area and the Silicon 
Valley. The objective of the project is 
to chart the current top academic re-
search in the area on media technol-
ogy, mainly UC Berkley and Stanford 
University. The project is funded by 

paper research institute KCL and part 
of the study is to fi nd out what is the 
role of paper in these media studies, 
and how is paper perceived as a fu-
ture medium for communication and 
content production.



4.3.3  Community Media and Service-Oriented 
Architecture (COMSOA)

54

HIIT Annual Report 2007

In COMSOA we focus on basic phe-
nomena of community media, i.e., 
systems that enable and support so-
cial creativity, participatory media, and 
distributed problem solving. This work 
is grounded on a properly instrument-
ed platform that facilitates the rapid 
creation of community services and 
experimentation with them. This basis 
is offered by service-oriented comput-
ing (SOC), a new emerging cross-
disciplinary paradigm that has risen to 
offer solutions to various challenges in 

large-scale distributed computing. The 
service-oriented system architecture 
(SOA) changes the way software ap-
plications are designed, delivered, and 
consumed. Services are autonomous, 
platform-independent computational 
elements that can be described, pub-
lished, and discovered using stand-
ard protocols and service metadata. 
They can be used to build networks 
of collaborating applications distrib-
uted within and across organizational 
boundaries, or closer to consumers. 

Project leader: Turpeinen, Marko
Research group(s): Digital Content Communities, User Experience
Researchers: Rantanen, Matti; Reti, Tommo; Lehdonvirta, Vili; Her-
rera, Fernando; Hietanen, Herkko; Johnson, Mikael; Kurvinen, Esko; 
Huotari, Kai; Koponen, Jarno; Savolainen, Petri; Järvinen, Miika
Schedule: 2005-10-01 ... 2007-09-30
Cooperation units: ISchool, University of California, Berkeley, USA; 
MIT Media Lab, Massachusetts Institute of Technology, USA; TU, 
Delft, the Netherlands
Funding: Tekes
Keywords: Social networks, community-centric design, service-
oriented computing
Research programme: -
WWW page and publications: pong.hiit.fi 
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SOA offers high availability and band-
width through many users’ wideband 
connections, and good scalability with 
no central servers as bottlenecks and 
one point of failure.

The COMSOA project studies the par-
adigm shift of service-oriented com-
puting from a community-centric view-
point. This is in contrast with the main 
body of research on service-oriented 
architectures, which mostly concen-
trates on potential benefi ts that can be 
achieved in technical adaptivity and 
replicability, business service fl exibili-
ty, service life cycle management, and 
service discovery. This viewpoint typi-
cally pays little attention to the social 
behaviour of individuals and informal 
ad-hoc communities that are offering, 
subscribing and using the services on 
these new platforms. The term “peer-
to-peer” has come to be applied to 
networks that expect end users to con-
tribute their own fi les, computing time, 
or other resources to some shared 
project. Even more interesting than the 
systems’ technical underpinnings are 
their socially disruptive potential: how 
in various ways they return content, 
choice, and control to other users.

We argue that dynamic social net-
work analysis (SNA) and probabilis-
tic community modelling coupled with 
systematic design methods, such as 
user-centric product concept design 
(UCPCD), are necessary building 
blocks of novel community-centric 
methodologies to design the architec-
ture of future community services. This 
requires multi-disciplinary end-to-end 
research from technological platforms 
to various viewpoints on their implica-
tions in actual use in real world users 
and communities. COMSOA research 
will consist of 

in-depth case studies of selected 1. 
community media services, 
development of  new methods and 2. 
tools for dynamic community anal-
ysis and modeling, 
demonstration of the benefi ts of 3. 
service-oriented computing by 
building extensions to service plat-
forms being developed at HIIT, 
most notably to Digital Content 
Distribution Management System 
DiMaS, and 
development of novel community-4. 
centric methodology for product 
and service concept design.



4.3.4  Context Cues: Context Data Derived Situa-
tion Cues to Support Meaningful Interactions
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Awareness applications communicate, 
automatically or in a user controlled 
manner, cues of other people’s or us-
ers’ state or situation. A wide variety of 
novel awareness applications is soon 
enabled by modern ubiquitous sen-
sor technologies, the envisioned do-
mains ranging from communications 
to e-health and sports. Their key con-
ceptual elements, situation cues, are 
automatically inferred attributes that 
describe user’s state or situation to a 
remote user, e.g., one’s location, work 
mode, activity, or interruptability. The 

project makes a new trans-disciplinary 
crossover, namely, we introduce the 
social psychological approach to the 
computer inference and design of situ-
ation cues in ubiquitous computing en-
vironments.

First, from the social psychological 
perspective, we ask: which situation 
cues and how can they be used to 
make meaningful inferences of oth-
ers and what are the conditions for 
these inferences to provide a basis 
for socially meaningful, transparent 

Project leader: Mäntylä, Martti
Research group(s): Ubiquitous Interaction
Researchers: Oulasvirta, Antti; Yanev, Kliment; Tiitta, Sauli; Lamp-
inen, Airi; Tamminen, Sakari
Schedule: 2006-01-01 ... 2009-12-31
Cooperation units: Department of Computer Science, University of 
Helsinki; Massachusetts Institute of Technology (MIT), USA; Nokia 
Research Centre (NRC)
Funding: Academy of Finland
Keywords: Awareness information, human-computer interaction, 
user psychology, social cognition, fi eld research
Research programme: -
WWW page and publications: www.hiit.fi /u/oulasvir
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and accountable action that preserves 
privacy? We have been developing 
a social cognitive view to awareness 
cues, leveraging what is known about 
cognitive limitations in decision-mak-
ing and problem-solving. The results 
have been published in a sociological 
method journal and in human-compu-
ter interaction.

Second, from the point of view of data 
mining, we ask: what cues can be reli-
ably inferred from real sensor data? In 
2007, we showed that a mobile user’s 
attention can be predicted with an ac-
curacy of about up to 75%, depend-
ing on available sensors in the mobile 
phone.



4.3.5  Conveying Affectiveness in Leading-edge 
Living Adaptive Systems (CALLAS)
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CALLAS will investigate key aspects 
of Multimodal Affective Interfaces in 
the specifi c area of Art and Entertain-
ment applications. As an integrated 
project CALLAS will address the fol-
lowing high-level objectives:

To advance the state-of-the-art in 1. 
Multimodal Affective Interfaces by i) 
developing new emotional models 
that will be able to take into account 
a comprehensive user experience 
in Digital Arts and Entertainment 
applications and ii) new modality-
processing techniques to capture 

(and elicit) these new emotional 
categories
To research, develop, and inte-2. 
grate advanced software compo-
nents, tailored to the processing of 
individual modalities supportingthe 
semantic recognition of emotions, 
making them available through a 
“living” repository, called the CAL-
LAS “shelf”
To develop a software methodolo-3. 
gy for the development and the en-
gineering of Multimodal Interfaces 
that will make their development 
accessible to a larger community, 

Project leader: Jacucci, Giulio
Research group(s): Ubiquitous Interaction, Digital Content Commu-
nities
Researchers: Liikkanen, Lassi; Laitinen, Toni; Samperio, Rodolfo
Schedule: 2006-11-01 ... 2010-10-31
Cooperation units: VTT Electronics; BBC; Metaware; Studio Azzur-
ro; XIM; Digital Video; Humanware; Nexture; University of Augsburg; 
ICCS/NTUA; University of Mons; University of Teeside; Helsinki 
University of Technology; Paris 8; Scuola Normale Superiore di Pisa; 
University of Reading; Fondazione Teatro Massimo; HITLaboratory 
New Zealand
Funding: European Commission FP6 IST
Keywords: multimodality, emotions, affective interfaces, art and 
entertainment, interactive drama
Research programme: European Commission FP6 IST
WWW page and publications: www.callas-newmedia.eu
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i.e. the assembly of a Multimodal 
interface from individual compo-
nents will not require anymore a 
deep understanding of theories of 
Multimodality.

The effectiveness of the CALLAS ap-
proach in pursuing the aforementioned 
objectives will be validated by devel-
oping signifi cant research prototypes 
(or Showcases) in three major fi elds 
of Digital Arts and Entertainment:

Augmented Reality for Art, Enter-• 
tainment, and Digital Theatre
Interactive Installations for Public • 
Spaces
Next-Generation Interactive Televi-• 
sion

CALLAS also aims to ensure the sus-
tainability and the replicability of the 
technology results. This will be ad-
dressed mainly by supporting Tech-
nology Transfer, in particular towards 
SMEs operating in the new media sec-
tor, whether these SME are involved in 
Digital Arts and Entertainment or are 
innovative technology spin-offs.

The role of HIIT in the project is to di-
rect the Subproject on User Experience 
and Showcases, this also includes 
leading a workpackage that develops 
a novel user experience evaluation ap-
proach for multimodal applications in 

art and entertainment. In addition HIIT 
leads one showcase implementing 
emotional and multimodal applications 
for public spaces. The fi rst prototype 
evaluated with improvisational actors 
and puppeteers is presented at ACM 
Advanced Visual Interfaces 2008. The 
prototype is called Puppetwall (http://
puppetwall.org) and allows to animate 
media using gestures and acoustic 
features of voice.



4.3.6  D-Choc: Technology Platform for Community 
Driven Mobile Games and Operator Collaboration
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Digital Chocolate is a developer of 
games and applications for mobile 
phones located in San Mateo, CA, 
USA and Helsinki. The project devel-
ops a commercial community platform 
for multi-player games and other so-
cial services. The project started late 
2006.

In 2007, HIIT’s role was to aid in the 
development and evaluation of the 
platform and of the game concept, 
especially from the community point 
of view.  Future studies will concern 
word-of-mouth communication within 
digital services and consumer behav-
iour in virtual context.

Project leader: Turpeinen, Marko
Research group(s): Digital Content Communities
Researchers: Kuikkaniemi, Kai; Rantanen, Matti; Lehdonvirta, Vili; 
Huotari, Kai
Schedule: 2006-11-01 ... 2007-12-31
Cooperation units: -
Funding: Digital Chocolate
Keywords: Mobile, Communities, Mobile operators, Mobile games
Research programme: -
WWW page and publications: -
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Project leader: Mäntylä, Martti
Research group(s): User Experience
Researchers: Tiitta, Sauli; Kankainen, Tomi; Kantola, Vesa; Mehto, 
Kati; Sädekallio,
Schedule: 2004-01-01 ... 2007-12-31
Cooperation units: Helsinki Polytechnic Stadia; University of Art 
and Design Helsinki
Funding: Academy of Finland
Keywords: User-centric product concept design, Devised theatre, 
Forum theatre, Narrative theatre, Scenario-based design
Research programme: Academy of Finland / Industrial Design Pro-
gramme
WWW page and publications: www.hiit.fi /fi /drama

4.3.7  DRAMA: Scenario Methods for User Centered 
Product Concept Design

DRAMA - Scenario Methods for User-
Centered Product Concept Design 
(UCPCD) was a multidisciplinary re-
search project, in which UCPCD’s sce-
nario-based working methodology and 
process were reinforced with methods 
of devised theatre. The ultimate goal 
was to make the human voice loud and 
clear in the new product development 
to create humane products. This was 
achieved by improving current work-
ing methods, tools, and processes.

In DRAMA, we studied possibilities 
to use devised theatre methods with 
UCPCD to create a new, rich and more 
profound approach to user centric-
ity and to create dramatic scenarios, 
a new form of scenarios. In DRAMA, 

this was done by comparing several 
devised theatre and UCPCD methods 
and defi ning the relevant application 
areas for each one.

The following methodological areas of 
UCPCD were studied. 

User research: user research meth-1. 
ods, collecting user narratives and 
other dramatic compositions, and 
notation of user narratives. 
Analysis of user data: methods for 2. 
analyzing user narratives and in-
terpreting user needs.
Product or service concept design: 3. 
techniques for utilizing user narra-
tives as a basis for design, writing 
the manuscript for a scenario on 
the basis of user narratives, the 

>>
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form and output of scenarios.
Concept evaluation: evaluation of 4. 
concepts with users using devised 
theatre and dramatic scenarios.

The project was launched on January 
1, 2004. As the fi rst step, we defi ned 
the research contexts and user groups 
together with the National Consumer 
Research Centre. Taking a wide view 
of relevant societal issues, we decid-
ed to focus holistically on professional 
people of the age 55±5 years, a period 
of life where people often begin to be 
concerned with the nearing retirement 
age.

During the rest of 2004 the project 
performed two rounds of experimental 
drama production (narrative theatre 
and forum theatre) aimed at specifi c 
user groups (nurses’ teachers; church 
workers; policemen) and also studied 
the same groups with traditional meth-
ods of user research. Through this, we 
collected an extensive set of qualita-
tive user data that allowed us to com-
pare qualitatively the data obtainable 
by these two parallel methods. During 
2005 and 2006, the data were carefully 
analyzed and various methods of dra-
matic scenario generation explored.

During 2007, the work focused on the 
documentation and dissemination of 
the results. A “DRAMA book” was pre-
pared and submitted for publication in 

early 2008. Several spin-off research 
ideas and projects were prepared; 
some of these are likely to bear fruit in 
2008 and later.
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Project leader: Turpeinen, Marko
Research group(s): Digital Content Communities
Researchers: Huotari, Kai; Kontiainen, Mikko; Kosunen, Ilkka; Kuik-
kaniemi, Kai; Saari, Timo, Laitinen, Toni
Schedule: 2006-05-01 ... 2009-04-30
Cooperation units: Helsinki School of Economics, Finland; Högsko-
lan på Gotland, Sweden; Hanover University of Music and Drama, 
Germany; University of Technology (RWTH) Aachen for the Faculty 
of Medicine represented by University Hospital Aachen, Germany; 
Technische Universiteit Eindhoven, the Netherlands
Funding: European Commission FP6 NEST
Keywords: Digital games, User experience, Measurements
Research programme: European Commission FP6 NEST
WWW page and publications: project.hkkk.fi /fuga

4.3.8  Fun of Gaming: Measuring the Human 
Experience of Media Enjoyment (FUGA)

The main objective of FUGA is to cre-
ate novel methods and improve exist-
ing measures in order to examine how 
the different dimensions of Computer 
Game Experience can be assessed 
comprehensively with high temporal 
resolution. FUGA will employ a broad 
variety of innovative techniques based 
on

laboratory and mobile psycho-• 
physiological recordings (i.e., fa-
cial EMG, EEG, ECG, EDA, and 
respiration),
functional magnetic resonance im-• 
agining (fMRI),
eye movement recordings,• 
the so-called (online) implicit asso-• 
ciation test, and

tracking of behavioral indicators of • 
emotion and motivation.

An important objective of FUGA is to 
establish the construct validity, reli-
ability, and predictive validity of the 
different Game Experience meas-
ures. A further objective is to develop 
a prototype of an emotionally adaptive 
game. The innovative measurement 
approach provided by FUGA can be 
applied when designing new digital 
games for different purposes (e.g., 
entertainment, education, therapy). In 
addition to its scientifi c impact, FUGA 
would be expected to contribute to the 
rise of the European computer games 
industry.



4.3.9  Global Network Society (GNS)
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The aim of this research line is to 
analyse at macroscopic societal level 
the logic and global challenges of the 
network society. The baseline of the 
work is given by the studies of Pro-
fessor Pekka Himanen with Professor 
Manual Castells, who have previously 
analyzed comparatively the Finnish/
European, the Silicon Valley/USA, 
and Singapore/Chinese network so-
ciety models. An interim goal of the 

work is to develop an integrated set 
of indicators, the Global Future Index, 
for describing the relations of network 
society development to innovation 
systems and social context. In 2007, 
a draft version of the index was pre-
pared partly in cooperation with the 
World Economic Forum’s future work 
and a monograph “Suomalainen un-
elma” was published.

Project leader: Himanen, Pekka
Research group(s): Digital Economy
Researchers: -
Schedule: 2005-08-01 ... 2010-07-31
Cooperation units: University of Art and Design Helsinki, Finland; 
Oxford University, UK
Funding: The Centenary Fund of the Technology Industries of Fin-
land
Keywords: global network society
Research programme: -
WWW page and publications: -
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Project leader: Sarvas, Risto
Research group(s): Digital Content Communities
Researchers: Näsänen, Jaana; Vihavainen, Sami; Turpeinen, 
Marko; Lehmuskallio, Asko
Schedule: 2005-08-15 ... 2007-02-15
Cooperation units: Futurice, Finland; Yliopistopaino, Finland; Uni-
versity of California, Berkeley, USA
Funding: Keskuslaboratorio KCL
Keywords: photography, digital media, communities, social software
Research programme: -
WWW page and publications: pong.hiit.fi /dcc

4.3.10  Immortalidad: Future Social Use of 
Photography

The Immortalidad project studied future 
social use of personal media. Ground-
ing the work on literature and empiri-
cal data on domestic photography and 
memorabilia creation and sharing, we 
designed future concepts the aim of 
which was to blur the boundaries be-
tween personally, socially, and profes-
sionally created media. The concepts 
took also into account the perceptions 
and characteristics people assign to 

digital and paper as format for media. 
A photobook service prototype was 
implemented and evaluated as the 
fl agship of the project. Other concepts 
included photo games, images to pa-
per cups, and self-made recipe books. 
The project was 18 months and 7.5 
person years in total from Fall 2005 to 
Winter 2007.



4.3.11  InnoGuard
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The Innoguard-project consists of a 
technical and legal track. The research 
hypothesis of the techical track is that 
it is easier to recognize a given algo-
rithm or a data structure in a program 
by searching signs of the algorithm’s 
predicted behavior in the program’s in-
ternal dynamic behavior rather than by 
trying to decompile or disassemble it. 
The latter approach is indeed known 
to suffer from both prohibitive practical 
costlyness as well as theoretical limi-
tats.

The legal and business track studies 
legislative and business trends of pat-
enting, especially in software. If the 
technical research turns out affi rma-
tive, it could have a signifi cant impact 
on how patent, copyright and trade se-
crecy violations can be monitored, and 

also in fi nding prior art when consider-
ing the novelty of an innovation. Con-
sequently, these two research tracks 
will be in constant interaction and es-
sentially converge on the third year 
when the applicability and infl uence of 
the results of the technical track will be 
evaluated.

The technical track will be conducted 
at the Helsinki University of Technol-
ogy (TKK) under the lead of profes-
sor Eljas Soisalon-Soininen. The legal 
and business track is lead conducted 
at the Department of Business Admin-
istration of Lappeenranta University of 
Technology (LUT) under the lead of 
professor and principal scientist Jukka 
Kemppinen. Both tracks will employ 
on average the equivalent of two full-
time researchers.

Project leader: Soisalon-Soininen, Eljas
Research group(s): Digital Economy
Researchers: Kemppinen, Jukka; Virtanen, Perttu; Lee, Na Ri; Ok-
sanen, Kenneth; Lilja, Timo
Schedule: 2006-11-01 ... 2009-11-30
Cooperation units: Lappeenranta University of Technology, Finland; 
University of Cambridge, UK
Funding: Tekes; Nokia; Finnish Defence Forces; Papula; Tatu 
Ylönen; Roschier
Keywords: IPR, patents, software, reverse-engineering
Research programme: -
WWW page and publications: innoguard.cs.hut.fi 
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Project leader: Jacucci, Giulio
Research group(s): Ubiquitous Interaction
Researchers: Peltonen, Peter; Samperio, Rodolfo; Kleimola, Jari
Schedule: 2006-01-01 ... 2010-01-01
Cooperation units: Fraunhofer FIT; Sony Netservices SNS; Aalborg 
University; Vienna University of Technology; Graz University of Tech-
nology; University of Oulu; University of Applied Arts Vienna; Univer-
sité Marne la Vallée
Funding: European Commission FP6 IST
Keywords: Presence and interaction in mixed reality environments
Research programme: European Commission FP6 IST
WWW page and publications: www.ipcity.eu

4.3.12  IPCity: Integrated Project on Interaction 
and Presence in Urban Environments

The research aim of the IPCity project 
is to investigate analytical and tech-
nological approaches to presence in 
real life settings. Analytically, this in-
cludes extending the approaches to 
presence accounting for the partici-
pative and social constitution of pres-
ence, the multiplicity and distribution 
if events in time and space. Techno-
logically, this translates into develop-
ing portable environments for on-site 
confi guration, mobile and light-weight 
mixed reality interfaces with the ambi-
tion to weave them into “the fabric of 
everyday life”. Methodologically, this 
calls for moving “out of the lab” with 
fi eld trials in real settings, applying a 
triangulation of disciplines and meth-
ods for evaluation. These range from 
interpretative-ethnographic to quasi-
experimental approaches and include 

cognitive science, social-psychologi-
cal, and cultural-anthropological disci-
plines. The vision of the IPCity project 
is to provide citizens, visitors, as well 
as professionals involved in city devel-
opment or the organisation ofevents 
with a set of technologies that enable 
them to collaboratively envision, de-
bate emerging developments, experi-
ence past and future views or happen-
ings of their local urban environment, 
discovering new aspects of their city. 
This includes:

Extending analytical frameworks • 
for presence, including the partici-
pative constitution of presence, the 
role of (shared) memory and mu-
tual understanding, temporal fl uc-
tuations and interruptions (design 
for non-disruptiveness).
Developing an environment for MR • 

>>
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interaction prototyping and a plat-
form and toolkit for cross reality 
content authoring.
A range of building blocks and com-• 
ponents ranging from mobile and 
lightweight mixed reality for situat-
ed participation to semi-stationary 
outdoor mixed reality environments 
that exploit the features of the sur-
rounding physical environment. 
The showcases include urban re-
newal projects, large scale events, 
and explorative edutainment and 
story telling applications.

Most of the recent work of HIIT fo-
cussed on developing The CityWall, 
a large public display, to which users 
can send their own media content us-
ing mobile phones. It has been created 
to support multi-touch interaction, thus 
enabling collaborative use of the dis-
play. The CityWall  was set up in a city 
center with the goal of showing infor-
mation of events happening in the city. 
The installation has been successfully 
running from the beginning of May 
2007 in the city center of Helsinki, Fin-
land, and it has been part of multiple 
large-scale events. Several fi eld trials 
of its use have been conducted result-
ing in two long papers both honored 
with awards at ACM CHI2008 and 
ACM MUM2007 which received the 
conference’s Best Paper Award.

The showcase succeeded in carry-
ing out fi eld trials in three different 
large-scale events in Helsinki (Eurovi-
sion May 2007, Samba Carnival June 

2007, Helsinki Festival August 2007). 
The multitouch display was the object 
of demonstration in a B2B event of the 
advertising sector in August 2007 in 
Germany. 

In addition the CityWall has been 
turned into a permanent installation 
coming in contact with several thou-
sands citizens and visitors. In partic-
ular in the Helsinki Festival the City-
Wall was part of the offi cial program 
of the night of the Arts and appeared 
in the National News paper Heslingin 
Sanmat as well as in the program of 
the event. The CityWall appeared in 
several media internationally, Design 
Week UK, Casamica Italy(magazine 
of Coriere della Sera), Italian National 
Television Rai Tre in the news , Italian 
radio the fi rst channel interview. The 
Citywall was also object of interviews 
on national italian television and radio 
(Raidue and RadioUno).

The CityWall attracted a lot of attention 
also in the web. Our site http://citywall.
org received more than 40 000 con-
tacts. A video was posted in youtube, 
CityWall was referenced in a variety 
of important websites, including slash.
com and several blogs. We received 
requests from all over the world to cre-
ate similar installations.

This work also resulted in a start-up to 
commercialise the technology www.
multitouch.fi  . Three of the research-
ers that worked in WP7 have founded 
the company.
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Project leader: Turpeinen, Marko
Research group(s): Digital Content Communities
Researchers: Lehtiniemi, Tuukka; Lehdonvirta, Vili
Schedule: 2007-08-20 … 2007-12-20
Cooperation units: -
Funding: CCP Games, Iceland
Keywords: virtual economy, MMO, macroeconomic indicators, 
econometrics
Research programme: -
WWW page and publications:
http://ccp.vo.llnwd.net/o2/pdf/QEN_Q4-2007.pdf (EVE Online Quar-
terly Economic Newsletter, 4th quarter 2007. February 2008, CCP 
hf.)

4.3.13  Macroeconomic Indicators in Eve Online 
(MEVE)

The network of transactions that 
emerges from economic interactions 
between users and program code in 
a massively multi-user online (MMO) 
service, such as a game, is called a 
virtual economy. In recent years, there 
have been attempts to use macr-
oeconomic indicators such as GDP to 
measure the size, activity and growth 
of a virtual economy.  
However, there are inherent problems 
in applying measures intended for 

national economies to virtual econo-
mies. The MEVE project focused on 
creating custom-built macroeconomic 
indicators for virtual economies using 
a unique economic data set from the 
“virtual world” EVE Online.  

The project conducted pioneering 
work on the econometric analysis of 
very large virtual economy data sets.



4.3.14  Mobile City Moments (E!3187 CELTIC MCM)
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MCM project studies the technological 
needs of the ageing population (55-65 
yrs) in a traveling/tourism context. The 
goal of the project is to develop and 
evaluate a mobile phone service for 
senior tourists.

This goal is approached from three dif-
ferent angles:

Business research, which looks • 
for new opportunities in combin-
ing traveling business with mobile 
services.

User research, which studies the • 
values, attitudes, and needs of the 
ageing population in a traveling 
context.
Third, the technological research • 
looks into solutions that match the 
needs of the traveling business 
and the needs of the end-users.

The project has altogether 14 partners 
in Finland, Spain, and Sweden.

Project leader: Mäntylä, Martti
Research group(s): Digital Content Communities, Ubiquitous Inter-
action
Researchers: Sarvas, Risto; Hasu, Tero; Jacucci, Giulio; Evans, 
John; Lehmuskallio, Asko; Näsänen, Jaana; Saarikko, Petri; Sa-
lovaara, Antti
Schedule: 2007-01-15 ... 2009-06-30
Cooperation units: Stockholm School of Economics; Appello Sys-
tems AB; CARSA; CBT Comunicacion & Multimedia; Fundació 
Barcelona Media Universitat Pompeu Fabra; IDEAN Research; 
Innovalia Association; Musiclink AB; Sendandsee; Telefonica I+D; 
TeliaSonera Finland; Radarspot; Umeå University
Funding: Tekes
Keywords: aging population, mobile services, traveling, seniors, 
tourism, mobile services, service design
Research programme: CELTIC (CELTIC)
WWW page and publications: www.mobilecitymoments.eu
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Project leader: Mäntylä, Martti
Research group(s): User Experience, Digital Economy
Researchers: Kurvinen, Esko; Kontiainen, Mikko; Pitkänen, Olli; 
Ylitalo, Katri; Salovaara, Antti; Mäntylä, Teemu; Lehmuskallio, Harri
Schedule: 2004-09-01 ... 2007-02-28
Cooperation units: Nokia; Alcatel-CIT; Ericsson; LM Ericsson; 
Hewlett-Packard Italiana; Motorola; NEC Europe; Siemes Mobile 
Communications; DoCoMo Communications Laboratories Europe; 
Elisa; Fraunhofer Gesellschaft zur Foerderung der angewandten 
Forschung; University of Helsinki; Universität Kassel, Fachgebiet 
Kommunikationstechnik; The University of Surrey; NEOS Engineer-
ing SRL; Stichting Telematica Instituut; UNIS; Suunto; BellStream; 
Telecom Italia
Funding: European Commission FP6 IST
Keywords: application, service, mobile, wireless, user-centricity
Research programme: European Commission FP6 IST
WWW page and publications: www.ist-mobilife.org

4.3.15  Mobile Life (MobiLife)

People are used to being able to con-
tact anyone, anywhere, at anytime. 
However, the challenge of enabling 
mass-market-scale ubiquitous serv-
ices and applications remains. The 
strategic goal of MobiLife was to bring 
advances in mobile applications and 
services within the reach of users in 
their everyday life by innovating and 
deploying new applications and serv-
ices based on the evolving capabilities 
of 3G systems and beyond.
Future environments affected by the 

ICT convergence give new possibili-
ties, but also new challenges due to 
increasing heterogeneity, user needs 
and expectations. The research chal-
lenge of MobiLife was to address 
problematics related to different end-
user devices, available networks, in-
teraction modes, applications and 
services. 

MobiLife had both technological and 
societal global impact by addressing 
the technical viability and user-accept-

>>
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ance of solutions that belong to three 
main Focus Areas: 

Self-awareness provides support • 
for automatic confi guration ar-
rangement of devices, services, 
and local connectivity in the user s 
local environment. It also enables 
automatic and multi-modal inter-
faces that enhance the user ex-
perience and minimise the active 
user effort needed in man-aging 
the local environment.
Group-awareness comprises con-• 
text and presence support enabling 
individuals to relate to, share, and 
interact with each other and com-
mon artefacts. Also novel privacy 
and trust models are addressed, 
which are mandatory for users to 
be able to rely on and use these 
new services and applications.
World-awareness offers automatic • 
support for seamless access to 
and delivery of services across dif-
ferent domains that enable individ-
uals to retain the accustomed use 
of their services, as they move be-
tween different environments and 
infrastructures.

The MobiLife consortium consisted • 
of application owners, manufactur-
ers, operators, solution providers 
and academia. MobiLife was part 
of the Wireless World Initiative, 
which comprises several projects 
for IST.

The original end date of the project 
was extended until end of February 
2007 to give more time for document-
ing and disseminating the results. 
The main line of work in 2007 was 
the preparation and submission of the 
Mobilife book, to which HIIT research-
ers contributed several chapters.
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Project leader: Turpeinen, Marko
Research group(s): Digital Content Communities
Researchers: Vuorenmaa, Janne; Kuikkaniemi, Kai; Seppälä, Lassi
Schedule: 2005-09-01 ... 2007-12-31
Cooperation units: Tampere University of Technology; Lappeen-
ranta University of Technology; VTT
Funding: Tekes; Nokia
Keywords: mobile media, multi-user applications, context-aware 
systems
Research programme: -
WWW page and publications: www.mupe.net

4.3.16  MoMUPE: Multi-User Publishing 
Environment

Mobile phones are advanced com-
munication devices and they can be 
used to create context-aware appli-
cations. Although context-awareness 
has been a hot research topic for a 
long time, no widely used applications 
yet exist. This project aimed to create 
context-aware multi-user applications 
that can be run on any mobile phone. 
The applications were developed with 
the Multi-User Publishing Environment 

(MUPE), which is an open source ap-
plication platform developed in Nokia 
Research Center (NRC). It has been 
used successfully in many NRC and 
university projects, and this project 
continued this work. The platform ena-
bles rapid development of mobile mul-
ti-user context-aware applications and 
games. This project aimed to research 
new and emerging technologies.
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The project prepared a report on open 
innovation based on interviews with 
industry, government and academia. 
The report gave recommendations for 
developing and piloting open innova-
tion environments in close connection 
with public services.

Project leader: Martikainen, Petri
Research group(s): -
Researchers: -
Schedule: 2006-11-10 ... 2007-02-28
Cooperation units: Forum Virium Helsinki
Funding: City of Helsinki, Economic and Planning Centre
Keywords: open innovation
Research programme: -
WWW page and publications: -
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Project leader: Rimey, Kenneth
Research group(s): Digital Content Communities, Distributed Ap-
plications
Researchers: Reti, Tommo; Hietanen, Herkko; Huotari, Kai; Järvin-
en, Miika; Savolainen, Petri, Ruottu, Toni; Hämäläinen, Harri
Schedule: 2006-06-01 ... 2009-05-31
Cooperation units: University of Art and Design Helsinki, Finland; 
Technische Universiteit Delft, the Netherlands; Budapesti Muszaki 
Es Gazdasagtudomanyi Egyetem, Hungary; Stichting Nederland 
Kennisland, the Netherlands; Stichting Nederlands instituut voor 
Beeld en Geluid, the Netherlands; Neuman Janos Digitalis Konyvtar 
Es Multimedia Kozpont KHT, Hungary
Funding: European Commission FP6 IST
Keywords: Peer-to-peer network, distributed semantic database, 
licencing, social media
Research programme: European Commission FP6 IST
WWW page and publications: arki.uiah.fi /p2p-fusion

4.3.18  P2P-Fusion

The P2P-Fusion project is developing 
a new software system, Fusion, that 
supports audiovisual creative activities 
and makes it easy for anyone to cre-
ate, reuse, and share video produc-
tions over the Internet legally, without 
costly servers and complicated system 
management.    

Fusion binds together a distributed 
metadata store, a peer-to-peer fi le 
sharing network, social enrichment 
features, audiovisual production and 
editing software, support for embed-
ded licenses, and a social media ap-
plication toolkit into an integrated 
easy-to-use solution.

HIIT’s contributions revolve around 
intellectual property issues and the 
architecture of the distributed meta-
data store. The latter is evolving into a 
peer-to-peer social network based on 
replicated data and cryptographic sig-
natures. Our vision is to enable people 
to publish information and maintain 
editorial control over it without associ-
ating it with a particular Internet host. 
Our prototype software integrates this 
serverless peer-to-peer space seam-
lessly with the world wide web.
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Pamphlet studied digital media com-
munities and how to design hybrid me-
dia product concepts for those com-
munities.

One of the objectives of the designed 
concepts was that the community 
members themselves could customize 
or otherwise affect the product. The 
project created more understanding 
on the role of paper-based products 
in digital media communities. The de-
signs were a community calendar for 
an alumni associaton, a hybrid media 
publishing platform for a football fan 
club, and several hybrid media con-
cepts for the community service IRC-
galleria. The project started in April 
2006 and ended in October 2007. It 

was a co-operation project with KCL, 
Dynamoid, Futurice, TFIF, Myllyko-
sken Pallo, TKK, and the National 
Consumer Research Center.

Project leader: Sarvas, Risto 
Research group(s): Digital Content Communities
Researchers: Johnson, Mikael; Lehmuskallio, Asko
Schedule: 2006-04-01 ... 2007-04-30
Cooperation units: Myllykosken Pallo; Dynamoid; National Con-
sumer Research Centre, Finland
Funding: Keskuslaboratorio (KCL); Futurice; Tekniska Föreningen i 
Finland (TFiF)
Keywords: hybrid media, video photography, communities, commu-
nity media, paper media
Research programme: -
WWW page and publications: -
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Project leader: Floréen, Patrik
Research group(s): Adaptive Computing, Ubiquitous Interaction
Researchers: Nurmi, Petteri; Björkskog, Christoffer; Boström, Fre-
drik; Kukkonen, Joonas; Lagerspetz, Eemil; Vähäkangas, Taneli; 
Myllymäki, Petri; Laine, Tei; Liu, Tianyan; Jokipii, Matti; Kontkanen, 
Petri; Lahtinen, Jussi; Perkiö, Jukka; Silander, Tomi; Wettig, Hannes; 
Kurvinen, Esko; Hasu, Tero; Peltonen, Peter; Saarikko, Petri
Schedule: 2007-08-01 … 2009-07-31
Cooperation units: -
Funding: Tekes, companies
Keywords: context-awareness, personalisation, user research, user 
interface design
Research programme: Tekes Ubicom programme
WWW page and publications: www.hiit.fi /ada/pups

4.3.20  Personalised Ubiservices in Public Spaces 
(PUPS)

In the project we design, implement and 
fi eld trial prototype ubicomp applica-
tions that combine context-awareness 
with personalisation in order to provide 
a better user experience in everyday 
tasks in public spaces. We undertake 
probabilistic modelling, make user ex-
perience research, develop services 
and prototypes, and design business 
models. Our target time to market for 
full-fl edged applications is a few years 
ahead. The applications will run on the 
user’s own mobile devices. The two-
year project started in August 2007. 
The research partners are HIIT (ARU 
and BRU) and VTT. The company part-
ners are Bitlips, Ekahau, Elisa, Idean 
Enterprises, K-Plus, Nokia, Ramblas 
Digital, Tuulia International, UpCode, 

as well as the Finnish Federation of 
the Visually Impaired.

The project has two application areas: 
shopping services for customers in 
Itäkeskus K-Citymarket (Massive) and 
an aggregate application for mobile 
context-aware and personalised dig-
ital media (Funnelry). We have shop-
ping data to our disposal. We have 
made data analysis of the data and 
we build user models from it. Different 
available applications by project part-
ners are integrated into our services to 
be developed.

This project is reported in the Annual 
Report twice, as parts of ADA and NS 
research programmes.
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The research studied the attitudes of 
P2P fi le sharing community.

The main method was a research sur-
vey conducted online (n=6000). The 
study was analysed and compared to 
other P2P surveys. The survey results 
suggest that P2P users are aware that 
they are breaking the law and about 
half of the users even consider the use 
of illegal fi le sharing sites as morally 
wrong. Even though survey partici-
pants knew what amounted to copy-
right infringement, they had diffi culties 
in recognizing the legal uses of works 
that copyright law permits.

The biggest payoff for the illegal fi le 
sharers was the immediate access to 
large catalogue of works which were 

free of charge and DRM-free. Yet 
nearly half of the respondents would 
be willing to pay monthly for a serv-
ice that enabled unlimited music and 
video fi le sharing and downloading.

Rights owners’ actions and amend-
ments in the legislation have not had 
any noticeable impact on fi le sharing. 
File-sharers are aware of the punish-
ments but the risk of getting caught 
was considered miniscule.

Project leader: Mäntylä, Martti
Research group(s): Digital Content Communities
Researchers: Hietanen, Herkko; Huttunen, Anniina
Schedule: 2007-01-01 … 2007-12-31
Cooperation units: Nokia Research Center
Funding: Nokia Research Center
Keywords: P2P, fi le sharing, voluntary payment, post payment sys-
tem, copyright, law, attitudes, music, video, games
Research programme: -
WWW page and publications: -
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Project leader: Jacucci, Giulio
Research group(s): Ubiquitous Interaction
Researchers: Oulasvirta, Antti; Nyyssönen, Tuomo; Saari, Timo; 
Tiitta, Sauli
Schedule: 2006-01-01 ... 2009-12-31
Cooperation units: Telekom Italia, Italy; Institute Auxologico Ital-
iano, Italy; Eindhoven University of Technology, the Netherlands; 
Goldsmiths College, UK; Helsinki School of Economics, Finland; 
ITI Center for Research and Technology, Germany; Mediascore, 
Germany; Siemens, Germany; University of Bielefeld, Germany; 
University of Cologne, Germany; Universidad Politecnica de Valen-
cia, Spain; University of Lincoln, UK; Universite de la Mediterranee, 
France; Universita de Padova, Italy; Xiwrite s.a.s., Italy
Funding: European Commission FP6, Information Society Technolo-
gies
Keywords: Emotions, knowledge work, information networks, social 
interaction, mobile devices, awareness systems
Research programme: European Commission FP6, Information 
Society Technologies
WWW page and publications: www.psychnology.org/File/
PNJ4%281%29/PSYCHNOLOGY_JOURNAL_4_1_BRUGNOLI.pdf

4.3.22  Psychologically Augmented Social 
Interaction over Networks (PASION)

Ever more frequently, social and par-
ticularly group interactions, involve 
mediated communication. Yet we know 
very little about the factors determin-
ing the effectiveness of the interaction. 
How do participants in mediated com-
munication substitute the implicit, and 
non verbal signals which play such 
an important role in traditional, face 

to face communication? What are the 
equivalent signals in a mediated envi-
ronment? The mechanisms involved 
in traditional communication are well-
known. By contrast, very little is known 
about the forms of mediated commu-
nication. For instance, we do not know 
the role of implicit and non-verbal 
communication when the communica-

>>
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tion takes place in a mediated environ-
ment. PASION’s working hypothesis is 
that in mediated environments these 
messages will take completely new 
forms and that these forms are due to 
group interactions in technology-medi-
ated environments.

As current communication technolo-
gies are ineffective in conveying the 
social, non-verbal and contextual in-
formationrequired for effective com-
munication, PASION will deliver an 
innovative shared virtual environment 
where a pioneering mediated social 
communication will take place. During 
trials PASION will be used by “large 
community of mobile users” providing 
strategic support to the activity of the 
group (adapted to the needs of spe-
cifi c applications in collaborative work 
and social gaming) by implementing 
“specifi c feedback strategies” based 
on the interpretation of the state and 
dynamics of social communication 
within the group.

In the four years of the project, PA-
SION will investigate the basic scien-
tifi c and technological issues which 
need to be resolved to achieve this 
goal. Basic research will investigate 
the socio-psychological foundations 
of mediated social interaction. Wizard-
of-Oz prototypes will be used to elicit 

user input on basic concepts. Ergo-
nomic studies will investigate critical 
issues of usability and user accept-
ability. Using this input, the project will 
design and develop new techniques 
to capture information relevant to so-
cial communication, and new ways of 
representing this information to users 
within the SVE. Two trials (one for each 
specifi c application collaborative work, 
and social gaming) will investigate the 
effectiveness the concepts and tech-
nologies incorporated in the environ-
ment. A special effort will be dedicated 
to the investigation of the complicated 
ethical issues raised by this work, and 
to plans for business development.

Recent achievement in the project 
by HIIT include the development of a 
fi eld equipment with multiple cameras 
for out-of-the-lab mobile quasi-experi-
ments. Also HIIT contributed to evalu-
ate and re-design application to aug-
ment communication  in knowledge 
group work.
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Project leader: Sarvas, Risto
Research group(s): Digital Content Communities
Researchers: Vihavainen, Sami; Seppälä, Lassi; Tiitta, Sauli; 
Kurvinen, Esko; Turpeinen, Marko
Schedule: 2006-11-01 ... 2008-03-31
Cooperation units: Yahoo! Research Berkeley, USA
Funding: Tekes; VTT; Nokia; SanomaWSOY; Aina Group; Profi um
Keywords: tagging, tags, mobile applications
Research programme: -
WWW page and publications: 
www.vtt.fi /proj/taky/index.jsp?lang=en

4.3.23  Täky: Creating Meanings and User Experi-
ences with User-Created Metadata

User-created keywords, tags, have 
become an important tool in commu-
nicating, organizing, and searching 
user-generated content in the Internet. 
The new phenomenon in tagging with 
free keywords is that it is actively done 
as part of social networking and also 
outside any professional or organiza-
tional context. This pastime and social 
context and is the main difference be-
tween tagging and, for example, con-
ventional indexing and keyword anno-
tation.

One major question in designing sys-
tems that leverage tags is the users’ 
motivation to do the tagging. Why 
would the user tag the content? The 
tagging must have a benefi t for the 

user, and often the benefi t has to be 
immediate. To solve the issue of moti-
vating the user the tagging interaction 
has to be designed to bring clear and 
understandable benefi ts to the user 
relatively quickly. A consequence of 
this is that the mechanisms for moti-
vating the user affect the tags them-
selves. In this project we tested this 
hypothesis by testing three tag related 
applications with three user groups in 
two countries. We found that motiva-
tions for tagging depended much on 
the social context in which the appli-
cation was used. Also, the design of 
the applications signifi cantly directed 
the tagging processes and the content 
of the tags.



4.3.24  Urban Space and Experience Design (USED)
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The objective of USED was to develop 
a critical approach for understanding 
and developing urban media experi-
ences in art, design and planning. The 
context of research was provided by 
the new confi gurations of public space 
by wireless technologies, and the ap-
plied media arts projects realised within 
USED belonged to an emerging genre 

of new media: public and participa-
tory authoring. The research process 
was an iteration between phases of 
basic research: critical conceptualisa-
tion, empirical work with user groups, 
development of methods; and the ap-
plied artistic and technical research in 
tools development, production, testing 
and documentation.

Project leader: Kaipainen, Mauri
Research group(s): Ubiquitous Interaction
Researchers: Mäkelä, Tapio; Tikka, Heidi; Ånäs, Susanna; Pater-
son, Andrew
Schedule: 2005-01-01 ... 2007-12-31
Cooperation units: -
Funding: Academy of Finland
Keywords: -
Research programme: -
WWW page and publications: -



 HIIT Annual Report 2007

83

ns



4.4.  Probabilistic Adaptive Systems
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Our goal is to automate intelligent behavior by building robust probabilistic mod-
els for a complex world. The work has a strong basic research component that 
intersects artifi cial intelligence, machine learning, computer science, informa-
tion theory and mathematical statistics. The results of this methodological work 
are applied to both scientifi c and industrial applications. 

Research Challenges

Theoretical frameworks for probabilistic modeling. To develop computation-• 
ally effi cient, general-purpose methods for probabilistic modeling, focusing 
on issues related to model selection, parameter estimation and inference.
Models for intelligent information access. In many modern information net-• 
works (like the Internet and various sensor networks), the data can not be 
found in a well structured format, and accessing the information may be a 
problem even if the information is in principle available. The goal is to apply 
probabilistic models to perform information retrieval tasks in these kinds of 
environments.
Models for image analysis. To develop probabilistic methods for processing • 
two- or three-dimensional measurement data, with applications in data visu-
alization and de-noising, and in the analysis of brain imaging data. 
Models for information processing in the visual system of the brain. To de-• 
velop probabilistic computational models that show how vision is possible in 
the brain, and to generalize these principles to different domains of compu-
tational neuroscience and computational intelligence.
Models for probabilistic data fusion. To develop probabilistic methods for • 
combining inputs originating from heterogeneous data sources.
User modeling. To develop probabilistic modeling methods for personaliza-• 
tion, profi ling and segmentation. 
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Programme Management

Programme Director: Professor Petri Myllymäki

Programme Manager: Research Coordinator Tomi Silander

Programme Management Group: 
Prof. Petri Myllymäki• 
Dr. Aapo Hyvärinen• 
Prof. Samuel Kaski• 

 
Research Groups

Complex Systems Computation Group (CoSCo) 
Prof. Petri Myllymäki, Dr. Jorma Rissanen, Prof. Henry Tirri, • 
Dr. Wray Buntine

Neuroinformatics 
Dr. Aapo Hyvärinen• 

Statistical Machine Learning and Bioinformatics 
Prof. Samuel Kaski• 



4.4.1  Cognitive-Level Annotation using Latent 
Statistical Structure (CLASS)
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Class develops a basic cognitive abil-
ity for use in intelligent content analy-
sis: the automatic discovery of content 
categories and attributes from un-
structured content streams. The dem-
onstrators will focus on object recogni-
tion and scene analysis in images and 
video with accompanying text streams. 
Autonomous learning will make recog-
nition more adaptive and allow more 
general classes and much larger and 
more varied data sets to be handled.

Technically, the work combines latent 
structure models and semi-supervised 

learning methods from machine learn-
ing with advanced visual descriptors 
from computer vision and state-of-the-
art text analysis techniques. Three lev-
els of abstraction will be studied: new 
individuals (specifi c people, objects, 
scenes, actions); new object classes 
and attributes; and hierarchical cate-
gories and relations between entities.

Class is an interdisciplinary project, 
combining six leading European re-
search teams in visual recognition, 
text understanding & summarization, 
and machine learning.

Project leader: Myllymäki, Petri
Research group(s): Complex System Computation (CoSCo)
Researchers: Tuominen Antti; Tuulos, Ville; Silander, Tomi; Laine, 
Tei; Urtela, Mika
Schedule: 2006-01-01…2008-12-31
Cooperation units: The LEAR team, INRIA, Grenoble, France; The 
Visual Geometry Group, Department of Engineering Science, Uni-
versity of Oxford, UK; The VISICS team, Katholieke Universiteit Leu-
ven, Belgium; the ICRI-LIIR team, Katholieke Universiteit Leuven, 
Belgium; The Empirical Inference for Machine Learning and Percep-
tion department of the Max-Planck Institute for Biological Cybernet-
ics, Tübingen, Germany; The AI team, CNRS, France; Laboratoire 
Jean Kuntzmann, Grenoble, France
Funding: EU
Keywords: -
Research programme: -
WWW page and publications: class.inrialpes.fr
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Project leader: Myllymäki, Petri
Research group(s): Complex System Computation (CoSCo)
Researchers: Uronen, Pekka; Lahtinen, Jussi; Kontkanen, Petri
Schedule: 2005-01-01 … 2008-12-31
Cooperation units: Center for Knowledge and Innovation Research 
(CKIR), Helsinki School of Economics
Funding: Academy of Finland
Keywords: graphical interfaces, visualization, multidimensional scal-
ing, information retrieval, human cognition, mental representations
Research programme: -
WWW page and publications: cosco.hiit.fi /projects.html

4.4.2  Cognitively Inspired Visual Interfaces for 
Representing Multidimensional Information (CIVI)

With the hundreds of millions of docu-
ments in the Internet and Intranets, 
lack of information is rarely a problem, 
but how to access the information we 
need. In this information retrieval set-
ting we can distinguish two separate 
tasks: fi ltering out the relevant infor-
mation from the vast data masses 
available, and representing the result-
ing multi-dimensional information in a 
useful format. In this project we focus 
on the second task and assume that 
the fi rst task can be solved by using 
publicly available tools such as the 
open-source search software pack-

age developed in the Alvis and SIB 
projects. On one hand, the question is 
studied as a mathematical dimension 
reduction problem, on the other, as a 
challenge in perceptual psychology; a 
view studied in collaboration with Ilpo 
Kojo’s group at CKIR.



4.4.3  Combining Multiple Data Sources in 
Functional Genomics for Improving Genome-
wide Inferences
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We address a fundamental data-ana-
lytic limitation of genome-wide micro-
array measurements. The number of 
genes that can be measured at a time 
is already huge but the number of sam-
ples (microarrays) is small and limited 
by the measurement cost and sample 
availability. Hence, the relative number 
of representative samples per gene is 
always very small, and the problem 
will persist; in new experimental set-
tings there never exists representative 
data a priori. This makes accurate data 
analysis diffi cult and increases the 
chances of false discoveries when tar-
geting a holistic view of the cell, based 

on the noisy high-dimensional data. 
Our bioinformatics research problem 
is how to take advantage of existing, 
partially representative data sets of 
different types to support inferences 
in biological and medical questions. 
If this problem can be solved, data 
analysis methods could use the ac-
cumulating body of data, part of which 
may be publicly available, in support-
inggenome-wide inferences in new 
settings and research questions. The 
developed methods will be applied in 
a representative set of research prob-
lems in two biomedical areas: cancer 
research and neuroscience.

Project leader: Hollmén, Jaakko
Research group(s): -
Researchers: Ruosaari, Salla; Toivola, Janne; Tikka, Jarkko
Schedule: 2004-01-01 … 2007-12-31
Cooperation units: -
Funding: Academy of Finland
Keywords: bioinformatics, data mining, data analysis, microarray, 
functional genomics
Research programme: -
WWW page and publications: -



 HIIT Annual Report 2007

89

pas

Project leader: Kaski, Samuel
Research group(s): Statistical Machine Learning and Bioinformatics
Researchers: Tripathi, Abhishek; Peltonen, Jaakko; Ajanki, Antti; 
Oja, Merja
Schedule: 2006-01-01 … 2008-12-31
Cooperation units: 
Funding: University of Helsinki research funds
Keywords: data fusion, regulatory networks, background informa-
tion
Research programme: -
WWW page and publications: http://www.cis.hut.fi /projects/mi/

4.4.4  Learning Methods for Bioinformatics

The project develops methods for 
combining biological measurements, 
and for using background informa-
tion in analysis of new measurements. 
Typical microarray measurements 
provide tens of thousands of values 
for each sample, but in a single experi-
ment it is usually not feasible to collect 
measurements for more than tens of 
samples. Analysing such data collec-
tion of few samples but many features 
without constraints would be. Earlier 
measurements and existing biologi-
cal knowledge provide natural con-
straints.

We develop new computational meth-
ods both for using existing earlier 
measurements to help the analysis 
task, and to effi ciently and automati-
cally create background information 
for new measurements from large 
measurement collections.
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We can consider digital bit streams 
processed in the ICT sector as con-
sisting of two overlapping parts, where 
one part is useful information and the 
other is useless noise. There is noise 
in all digital media; it is generated by 
the faults in original information sourc-
es (such as bad image resolution) and 
errors in signal transmission (such as 
disruptions in wireless communications 
or faults in hard drives). Noise can be 
fi ltered if the features of the source are 
known (in some degree at least), but it 
is very diffi cult to build general meth-
ods for denoising since they have top 
be able to construct adaptive models 
of random noise sources. The main 
problem with such adaptive modelling 

is the regularization of models; too 
complex (over-adaptive) models will 
interpret noise as part of the informa-
tion and thus be rendered useless.

MDL (Minimum Description Length) is 
an information-theoretical framework 
developed by the father of arithmetic 
encoding, Jorma Rissanen. It provides 
an elegant solution for this problem. 
Unfortunately, the methods based on 
the MDL theory are often very chal-
lenging computationally. Based on the 
latest results of the MDL theory, the 
project has collaborated with Jorma 
Rissanen and developed new, compu-
tationally effi cient general denoising 
methods.

Project leader: Myllymäki, Petri
Research group(s): Complex System Computation (CoSCo)
Researchers: Rissanen, Jorma; Roos, Teemu; Kontkanen, Petri; 
Mononen, Tommi; Wettig, Hannes; Silander, Tomi
Schedule: 2006-01-01…2008-06-30
Cooperation units: Laboratory for Computational Engineering, Hel-
sinki University of Technology
Funding: Tekes
Keywords: -
Research programme: -
WWW page and publications: www.mdl-research.org
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Project leader: Kaski, Samuel
Research group(s): Statistical Machine Learning and Bioinformatics
Researchers: Ajanki, Antti; Salojärvi, Jarkko; Savia, Eerika
Schedule: 2006-01-01 … 2007-12-31
Cooperation units: Intelligent Systems Group, University College 
London, United Kingdom
Funding: Pump Priming Programme, PASCAL Network of Excel-
lence
Keywords: machine learning, information retrieval, eye tracking, 
implicit relevance feedback
Research programme: -
WWW page and publications: www.cis.hut.fi /projects/mi/pump06

4.4.6 Methods for Fusing Eye Movements and 
Text Content for Information Retrieval

This project develops new kinds of in-
formation retrieval systems, by fusing 
multimodal implicit relevance feedback 
data with text content using Bayesian 
and kernel-based machine learning 
methods.

A long term goal of information retriev-
al is to understand the “user’s intent”. 
We will study the feasibility of using 
eye tracking to directly measure the 
interests at the sentence level, and of 
coupling the results to other relevant 
sources to estimate user preferences. 
The concrete task is to predict rele-
vance for new documents given judg-
ments on old ones. Such predictions 
can be used in information retrieval, 

and the most relevant documents 
can even be proactively offered to the 
user.
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Neuroinformatics is broadly defi ned as 
the intersection of Information technol-
ogy and neuroscience.  Our research 
goals are

to build mathematical models of 1. 
brain function.  In computational 
visual neuroscience, our approach 
is to consider how the brain per-
forms a sophisticated statistical 
and probabilistic analysis of the 
environment.  To this end we also 
need

to develop new multivariate sta-2. 
tistical models.  The mathematical 
methods we use are often closely 
related to independent component 
analysis (ICA). As a collaborative 
effort, we also
apply advanced statistical methods 3. 
on neuroscientifi c data.

In 2007, we further developed our prob-
abilistic model of continuous-valued 
data based on two linear layers and a 

Project leader: Hyvärinen, Aapo
Research group(s): -
Researchers: Hoyer, Patrik; Hurri, Jarmo; Hyvärinen, Aapo; Kurki, 
Ilmari; Köster, Urs; Lindgren, Jussi; Perkiö, Jukka
Schedule: 2003-08-01 ... (no ending date)
Cooperation units: Department of Psychology, University of Helsin-
ki, Finland; Low temperature laboratory, Helsinki University of Tech-
nology, Finland; Carnegie Mellon University, USA; Naples University, 
Italy; Maastricht University, the Netherlands; Institute for Statistical 
Mathematics, Japan
Funding: HIIT Basic Research Unit basic funding; Helsinki Graduate 
School of Computer Science and Engineering; Academy of Finland; 
University of Helsinki special post-doctoral funds; a German founda-
tion
Keywords: -
Research programme: -
WWW page and publications: www.hiit.fi /neuroinf
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nonlinearity between them. When the 
model is estimated from natural im-
ages, we obtain a processing system 
which is quite similar to what is found 
in the primary visual cortex. Our meth-
od is the fi rst to  succesfully estimate 
both layers of such a model from natu-
ral images. The model is also promis-
ing for other kinds of data; in fact, it is a 
generalization of independent compo-
nent analysis which has already been 
applied on many different fi elds.

The subproject on causal discov-
ery continued succesfully. We devel-
oped several extensions of the basic 
method, including the cases of latent 
variables, latent classes, and temporal 
dependencies. These extend the
applicability of the methods on the one 
hand, and enable them to use more 
information in the data on the other. 
A collaborative project on this theory 
was initiated with some of the leading 
researchers in the fi eld: Spirtes, Gly-
mour & Scheines at CMU.  Applica-
tions of these method to various fi elds, 
including brain imaging, are under in-
vestigation.

A rather new research direction was 
unsupervised learning of features 
which are useful for action. In con-
trast to most other schemes for learn-

ing action-related representations, the 
idea here is to learn a representation 
without any kind of reinforcement, so 
that the representation simply learns 
the regularities of the  consequences 
of actions. In addition, we considered 
unsupervised learning of regularities 
in the action sequences themselves.

A new project on analysis of brain im-
aging data was started in collabora-
tion with Riitta Hari’s world-renowned 
group at the Low temperature labora-
tory of the Helsinki University of Tech-
nology (TKK).

The purpose is to analyze electrical 
activity in the human brain in two non-
classical paradigms: resting state and 
natural stimulation. In contrast to con-
ventional paradigms, the analysis has 
to be done by unsupervised learning 
methods because there is no stimu-
lation protocol which would enable 
supervised learning methods to be 
used.
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The main objective of the research 
is to develop advanced methods for 
microarray data analysis. In particular 
the project focuses on the following 
research issues: denoising of micro-
array images, comprestimation (mul-
titerminal estimation), gene clustering 
and classifi cation, and estimation of 
the reliability of the results.

The project has developed algorithms 
for fi nding the globally optimal Bayes 
network for cases with 30 or less vari-
ables. The empirical testing of the re-
sults are still going on. In addition, the 

project studied methods for paralleliz-
ing Bayes network learning algorithms, 
and developed a novel, theoretically 
elaborate method for constructing 
variable-width bin histogram density 
estimators.

Project leader: Myllymäki, Petri
Research group(s): Complex System Computation (CoSCo)
Researchers: Rissanen, Jorma; Roos, Teemu; Kontkanen, Petri; 
Wettig, Hannes; Lahtinen, Jussi; Silander, Tomi
Schedule: 2004-01-01…2008-06-30
Cooperation units: Laboratory for Computational Engineering, Hel-
sinki University of Technology; Institute of Biomedicine, University of 
Helsinki
Funding: Tekes
Keywords: -
Research programme: -
WWW page and publications:
cosco.hiit.fi /projects.html
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Project leader: Myllymäki, Petri
Research group(s): Complex System Computation (CoSCo)
Researchers: Buntine, Wray; Tuominen, Antti; Tuulos, Ville; Löf-
ström, Jaakko; Poroshin, Vladimir; Lahtinen, Jussi; Silander, Tomi; 
Perkiö, Jukka; Valtonen, Kimmo
Schedule: 2003-03-01 ... 2007-06-30
Cooperation units: Department of Computer Sciences, University 
of Tampere; Department of Health Policy and Management, Univer-
sity of Kuopio
Funding: Tekes; Nokia; Alma Media; M-Brain, Wisane, National 
Board of Patents and Registration of Finland
Keywords: intranet search, web search, text analysis
Research programme: Tekes / FENIX
WWW page and publications: cosco.hiit.fi /search/sib.html

4.4.9  Search-in-a-Box (SIB)

The SIB project developed next-gen-
eration methods for semantic infor-
mation retrieval based on automatic 
analysis of text documents. These 
methods have been integrated to a 
set of prototypes that are tested in 
different pilot environments, such as 
corporate information-management 
systems, topic-based search engines, 
analysis of email messages, and pub-
lic intelligent search engines.

Our search engine for the freely avail-
able Wikipedia encyclopedia gives an 

example of our public demonstrators. 
The pilot can be found at http://wikipe-
dia.hiit.fi , and it manifests some of the 
new features enabled by our semantic 
approach to document search. In the 
basic research line of work underlying 
this pilot, the MPCA suite for unsuper-
vised topical analysis of documents 
was modifi ed extensively so that it can 
be used much more automatically.

In the latter part of the project we de-
cided to crystallize the main lessons 
learnt by building a public prototype 

>>
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of a large scale, full- fl edged Internet 
search engine. The result, the Aino 
Search Engine (aino.hiit.fi ), provides 
content-based search for the whole 
.FI domain, consisting of about 15 mil-
lion documents. An effort of this scale 
requires strong emphasis on distribu-
tion of computational load, which was 
achieved by streamlining the needed 
components to small, independent 
modules. We took an opportunity 
to experiment with a novel content-
based ranking scheme of ours, which 
should be especially robust in noisy 
environments like the Web. Together 
the new ranking scheme and the mod-
ular back-end form the basis for Aino. 
In addition this effort gave birth to an 
effi cient web crawler, HooWWWer. To-
gether Aino and HooWWWer power a 
publicly available, regularly updated, 
search engine for the Finnish Web.
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Project leader: Myllymäki, Petri 
Research group(s): Complex System Computation (CoSCo)
Researchers: Perkiö, Jukka; Silander, Tomi; Laine, Tei
Schedule: 2006-10-01 … 2007-06-30
Cooperation units: -
Funding: Nokia Research Center
Keywords: -
Research programme: -
WWW page and publications: www.sensorplanet.org

4.4.10  SensorPlanet

The SensorPlanet initiative, innovated 
and set up by the Nokia Research 
Center, aims at building an open glo-
bal mobile device centric research 
platform for Wireless Sensor Network 
(WSN) research (akin to somewhat 
analogous platform for backbone net-
work services called PlanetLabs). The 
distributed platform will provide the 
necessary infrastructure for world’s 
top research labs to perform inno-
vative research on wireless sensor 
networks, where the mobile devices 
can be seen both as gateways to the 
mesh sensor networks and also as 
sensor nodes themselves. This open 

innovation initiative will allow Nokia to 
collaborate with the best teams in the 
fi eld around the world, and direct the 
academic Wireless Sensor Network 
research globally towards a mobile 
device centric innovation.

In addition to the generic SensorPlan-
et open initiative, Nokia ran a Tekes 
funded research project which sup-
ported local SensorPlanet-related re-
search work in Finland, and the Sen-
sorPlanet project was part of Nokia’s 
Tekes project work via subcontracting 
to the Cosco group.
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We develop statistical machine learn-
ing methods to extract from high-di-
mensional data sets regularities that 
are relevant to the analyst. We infer 
relevance from auxiliary information 
that comes with the data, such as 
class labels coupled with input sam-
ples. In tasks like discriminative visu-
alization, discriminative clustering or 
discriminative feature extraction, the 
labels guide unsupervised analysis of 
the features; we call such tasks super-
vised unsupervised learning.
 
In both standard supervised learning 
and in the new idea, supervised unsu-
pervised learning, a common problem 
is having too little labeled training data. 
The problem is particularly hard for the 
high-dimensional data in genome-wide 

studies of modern bioinformatics, but 
appears also in image classifi cation 
from few examples, fi nding of relevant 
texts, etc. 

Thankfully, the world is full of poten-
tially related ”background” data sets: 
for instance in bioinformatics there are 
databases full of data measured for 
different tasks, conditions or contexts; 
for texts there is the web. Our second 
research problem is, can we solve the 
small-data problem by using the par-
tially relevant data sets to build a bet-
ter class-discriminative model for the 
test data?

Project leader: Kaski, Samuel 
Research group(s): Statistical Machine Learning and Bioinformatics 
research
Researchers: Peltonen, Jaakko
Schedule: 2005-08-01 … 2008-12-31
Cooperation units: -
Funding: Academy of Finland
Keywords: supervised unsupervised learning, semisupervised 
learning, relevant subtask learning, transfer learning, partially rel-
evant data
Research programme: -
WWW page and publications: http://www.cis.hut.fi /projects/mi/sdm
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5  Research Training and Research Visits
5.1  Doctoral Degrees Earned by the HIIT Personnel
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Karvonen, Kristiina: 
Bridging the Gap between Human and 
Machine Trust: Applying Methods of 
User-Centred Design and Usability to 
Computer Security. Espoo: Helsinki 
University of Technology, 2007

Kurvinen, Esko: 
Prototyping Social Action. Publication 
Series of the University of Art and De-
sign Helsinki. A;75. Helsinki: Univer-
sity of Art and Design Helsinki, 2007

Leino, Antti: 
On Toponymic Constructions as an 
Alternative to Naming Patterns in De-
scribing Finnish Lake Names. PhD 
Thesis, Studia Fennica Linguistica 13. 
Helsinki: Finnish Literature Society, 
2007.

Oja, Merja:
Methods for Exploring Genomic Data 
Sets: Application to Human Endog-
enous Retroviruses. PhD Thesis, 
Dissertations in Computer and Infor-
mation Science, report D23, 2007. Es-
poo: Helsinki University of Technology, 
2007.

Raento, Mika: 
Exploring Privacy for Ubiquitous Com-
puting: Tools, Methods and Experi-
ments. Department of Computer Sci-
ence, Series of publications A, Report 
A-2007-2. Helsinki: University of Hel-
sinki, 2007

Riva, Oriana: 
Middleware for Mobile Sensing Appli-
cations in Urban Environments. PhD 
Thesis, Department of Computer Sci-
ence, Series of Publications A, Re-
port A-2007-6, University of Helsinki, 
2007.

Roos, Teemu:
Statistical and Information-Theoretic 
Methods for Data Analysis. PhD The-
sis, Department of Computer Sci-
ence, Series of Publications A, Report 
A-2007-4, Helsinki: University of Hel-
sinki, 2007.

Soininen, Aura: 
Patents in the Information and Com-
munications Technology Sector: De-
velopment Trends, Problem Areas and 
Pressures for Change. Acta Universi-
tatis Lappeenrantaensis; 262. Lap-
peenranta : Lappeenranta University 
of Technology, 2007

Venna, Jaakko: 
Dimensionality Reduction for Visual 
Exploration of Similarity Structures. 
Dissertations in computer and infor-
mation science. Report D; 20. Espoo: 
Helsinki University of Technology, 
2007
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5.2  Post-graduate Courses Arranged by HIIT

Spring 2007 courses

Advanced Issues in Usable Security (Kristiina Karvonen)• 
Biological Sequence Analysis (Esko Ukkonen)• 
HCI and Personal and Ubiquitous Systems (Antti Oulasvirta)• 
Kolme käsitettä: Todennäköisyys (Petri Myllymäki)• 
Linear Algebra Methods for Data Mining (Saara Hyvönen)• 
Modeling of Vision (Aapo Hyvärinen)• 
Network Application Frameworks (Sasu Tarkoma)• 
Protocol Software Engineering (Kimmo Raatikainen, Oriana Riva)• 
Recent Advances in Trustworth Computing (N. Asokan)• 
Seminar on Adaptive Computing Research (Patrik Floréen)• 
Seminar on Intelligent Systems Research (Tei Laine)• 
Seminar on Language Technology and Applications (Greger Lindén)• 
Seminar on Self-Healing Information (Kimmo Raatikainen)• 
Spatial Data Mining (Antti Leino)• 
Special Course on Data Mining (Marko Salmenkivi)• 
Three Concepts: Utility (Tei Laine)• 
Tietojenkäsittelytieteen jatko-opiskelijaseminaari (Hannu Toivonen)• 

Autumn 2007 courses

Energy Aware Ubiquitous Computing (N. Asokan, Jukka Manner, Antti Ylä-• 
Jääski)
Kolme käsitettä: Informaatio (Teemu Roos)• 
Performance Issues in Mobile Computing and Communication (Kimmo • 
Raatikainen)
Practical Course on Biodatabases (Petteri Sevon)• 
Seminaari: Tiedon louhiminen www:stä (Marko Salmenkivi)• 
Seminar on Opportunistic Networks (Jussi Kangasharju)• 
Seminar on User Modelling (Petteri Nurmi)• 
Tekoäly (Tei Laine)• 
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Visits to HIIT

Ardito, Carmelo
University of Bari, Italy 
4 months

Brasma, Alvis
European  Bioinformatics Institute EBI, 
Hinxton, UK
3 weeks

Egry-Nagy, Attila
Royal Society Wolfson BioComputation 
Research Lab, University of
Hertfordshire, UK
1 week

Husfeldt, Thore
Lund University, Sweden
4 days

Jaakkola, Tommi
MIT, USA
1 month

Jain, Bijendra
Indian Institute of Technology, Delhi, In-
dia
4 days

Gallo, Arianna
University of Bristol, UK
6 weeks

Garriga, Gemma
Laboratory of Relational Algorithmics, 
Complexity and Learnability, Barcelona, 
Spain
1 week

Gionis, Aristides
Yahoo! Research, Barcelona, Spain
1 week

Goethals, Bart
Department of Math and Computer Sci-
ence, University of Antwerp, Belgium
1 week

Grouchy, Paul
Queen’s University, Ontario, Canada
3 months

Kiefer, Jürgen
Zentrum Mensch-Maschine-Systeme, TU 
Berlin 
2 months

Le Page, Wim
Department of Math and Computer Sci-
ence, University of Antwerp, Belgium
1 week

Madden, Michael
Department of Information Technology, 
National University of Ireland, Galway, 
Ireland
1 month

Mavroeidis, Dimitris
Athens University of Economics and Busi-
ness, Greece
4 days

Nyberg, Mattias
Linköping University & Scania, Sweden
1 day

Pernestål, Anna
KTH School of Electrical Engineering, 
Stockholm, Sweden
1 week



 HIIT Annual Report 2007

103

Phokion, Kolaitis
IBM Almaden Research Center, San Jose, 
USA
1 week

Weaver, Nick
ICSI, USA
1 week

Woelki, Diana
TU Berlin, Germany
1 week

Yaslan, Yusuf
Istanbul Technical University, Istanbul, 
Turkey
6 months

Visits from HIIT

Caldas, José
European  Bioinformatics Institute EBI, 
Hinxton, UK
months

Hoyer, Patrik
Carnegie Mellon University, Pittsburgh, 
USA
1 month

Kaski, Samuel
European  Bioinformatics Institute EBI, 
Hinxton, UK
2 months

Koponen, Teemu
University of California, Berkeley, USA
8 months

Lehdonvirta, Vili
Waseda University, Japan
8 months

Nurmi, Petteri
National ICT Australia NICTA, Canberra, 
Australia
1 month – continues in 2008

Miettinen, Pauli
Dipartimento di Informatica e Sistemistica 
Antonio Ruberti, Università di Roma “La 
Sapienza”, Rome, Italy

Oulasvirta, Antti
University of California, Berkeley, USA
4 months

Ponomarev, Oleg
Rheinisch-Westfäliche Technishe Hochs-
chule, Aachen, Germany
3 months

Przybilski, Michael
The Department of ISOM, The University 
of Auckland Business School, Auckland, 
New Zealand
6 months

Reti, Tommo
University of California, Berkeley, USA
12 months

Vihavainen, Sami
University of California, Berkeley, USA
8 months

Saari, Timo
Temple University, Philadelphia, USA
12 months
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6  Administration
6.1  Overview

HIIT is a joint research centre of TKK 
and UH. The HIIT Board, nominated 
by the universities, decides on its 
overall research strategy and research 
programmes. The Scientifi c Advisory 
Board, nominated by the Board, pro-
vides scientifi c guidance and criticism 
for the Board. At present HIIT consists 
of two administrative units. Spektri 
Unit in Espoo is associated with TKK, 
and Kumpula Unit in Helsinki is asso-
ciated with UH. Each unit has a Direc-
tor nominated by the Board.

Research programmes are led by 
the Programme Directors. Together 
with the Directors, they constitute the 
Steering Group responsible for inter-
programme coordination and planning. 
The Steering Group also accepts new 
research groups to HIIT. The Manage-
ment Group is responsible for the co-
ordination of the administrative proc-
esses such as planning, budgeting, 
and reporting; communications; and 
preparation of joint events.

Research programmes each have a 
Programme Management Group con-
sisting of the senior researchers of 

the research groups contributing to 
the work. The Research Programme 
Manager facilitates the operation of 
the programme management group 
and coordinates the joint activities of 
the programme. A Programme Advi-
sory Board (PAB), consisting of invited 
members from industry and academia, 
provides feedback on programme re-
sults and advises on their vision, mis-
sion, and key research lines. The pro-
gramme-specifi c PABs replaced the 
earlier Industrial Advisory Board which 
was disbanded in 2006.

HIIT’s administration team provides 
administrative services. The IT de-
partment is responsible for the IT in-
frastructure and key services of the 
institute. 
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HIIT Board
Chair Outi Krause

Scientifi c Advisory Board

Directors
Martti Mäntylä, Esko Ukkonen

Steering Group
Directors, Programme Directors

Research Coordinator Patrik Floréen
Research Manager Petri Martikainen

Management 
Group
Mäntylä, 

Ukkonen, Floréen, 
Martikainen, 
Programme 

Managers, EU 
Coordinator, 
Otaniemi Site 
Coordinator, 
IT Manager, 

Planning Offi cers 
Päivi Saarinen, 

Teija Kujala

Algorithmic 
Data Analysis 

(ADA)
Director Heikki 

Mannila
Programme 

Manager Greger 
Lindén

Future Internet 
(FI)

Director Kimmo 
Raatikainen
Programme 

Manager 
Oriana Riva / 

Kristiina Karvonen

Network 
Society (NS)
Director Marko 

Turpeinen
Programme 
Manager Kai 

Huotari

Probabilistic 
Adaptive 

Systems (PAS)
Director Petri 

Myllymäki
Programme 

Manager 
Tomi Silander

Data Mining
Heikki

Mannila

Discovery 
Group
Hannu

Toivonen

Combinatorial 
Pattern 

Matching
Esko

Ukkonen

Networking 
Research

Andrei
Gurtov

Parsimonious 
Modelling

Jaakko
Hollmén

Adaptive 
Computing

Patrik
Floréen

Mobile 
Computing

Kimmo 
Raatikainen

Sasu Tarkoma

Distributed 
Networking 

and Security
Antti Ylä-Jääski
Sasu Tarkoma

Distributed 
Applications

Ken Rimey

Digital 
Content 

Communities
Marko

Turpeinen

Digital 
Economy

Jukka 
Kemppinen
Olli Pitkänen

Ubiquitous 
Interaction

Giulio Jacucci
Martti Mäntylä

Complex 
Systems 

Computation
Petri

Myllymäki

Statistical 
Machine 

Learning and 
Bio-

informatics
Sami Kaski

Neuro-
informatics

Aapo
Hyvärinen

IT 
Department

Pekka 
Tonteri
Juhana 
Mattila
Sami 

Niemimäki

Institute 
Secretaries

Pirkko 
Miettunen

Kati Kervinen

Project 
Secretaries

Laura 
Kainiemi

Taina Nikko
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6.2  Board

The highest decision-making body of 
HIIT is the Board.

The Board consists of nine full mem-
bers of whom eight are appointed by 
the parent universities and represent 
the academic community and the 
main industrial partners of HIIT. One 
member of the board represents and 
is elected by HIIT personnel. In addi-
tion, the Board invites members from 
industrial companies with whom HIIT 
co-operates to participate in the work 
of the Board.

The decision-making power is invest-
ed in the full members, whereas the 
invited members have the right to at-
tend and to speak at the meetings.

In 2007 the Board convened four 
times. In addition, the members of 
the Board met, sans  HIIT personnel, 
in November to discuss HIIT’s future 
after the three year transition period  
ending this year. 

Apart from dealing with the statutory 
tasks (i.e. approving the annual budg-

ets and activity plans of both units, 
approving the HIIT annual report, fol-
lowing up the work of the units through 
regular activity updates given by the 
two Research Directors of HIIT, etc.), 
the major theme for the Board’s work 
in 2007 was to discuss the future strat-
egy of HIIT and its implementation af-
ter 2008. 



Board Members 2007 and their personal deputies

Vice Rector Outi Krause   TKK, Chairman of the Board  
   (Vice Rector Kalevi Ekman) TKK
Professor Olli Simula,   TKK 
   (Professor Heikki Saikkonen) TKK
Vice Rector, Thomas Wilhelmsson UH, Vice-Chairman of the Board 
   (Vice Rector, Professor Marja Makarow) UH
Professor Jyrki Kivinen  UH 
   (Docent Lea Kutvonen)  UH
Raimo Vuopionperä,   Oy L M Ericsson Ab
   (Björn Melén)   Oy L M Ericsson Ab
Aimo Maanavilja    Elisa Communications Oyj 
   (Pertti Hölttä)   Elisa Communications Oyj 
Juha Aaltonen    TeliaSonera Finland Oyj
   (Martin Mäklin)   TeliaSonera Finland Oyj
Henry Tirri    Nokia Oyj
   (Petteri Alinikula)   Nokia Oyj
Patrik Floréen   HIIT 
   (Kai Huotari)   HIIT

Invited Members

Ari Hirvonen     TietoEnator  Oyj
   (Olli Lötjönen)   TietoEnator Oyj
Eskoensio Pipatti    Sanoma Oyj
Juha Vesaoja    Yleisradio Oy
Pekka Järvinen    Nordea
   (Juha Toivari)   Nordea
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The Research Directors of HIIT Martti Mäntylä and Esko Ukkonen are respon-
sible for preparing and submitting propositions to the Board. In addition, the 
Research Manager Petri Martikainen has the right to attend meetings. 

Board Secretary
Planning Offi cer Päivi Saarinen

After the HIIT board term of 2004-2006 ended, the new board for the term 
2007-2008 was appointed on the 27th of February 2007.
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6.3  Scientifi c Advisory Board (SAB)

The Scientifi c Advisory Board (SAB) of 
HIIT consists of internationally promi-
nent scholars who are invited by the 
HIIT Board. The objective of the SAB 

is to provide critical guidance about 
HIIT’s research activities and to advise 
the HIIT Board on strategic planning 
for future research directions of HIIT.

SAB Members 2007

Dr Ross Anderson    University of Cambridge
Professor Alberto Apostolico Georgia Tech
Professor Richard Buxbaum University of California at Berkeley
Professor Christos Faloutsos  Carnegie Mellon University
Professor Randy Katz   University of California at Berkeley
Professor Bengt Jonsson   Uppsala University
Professor Martin Kersten   University of Amsterdam and CWI*
Professor Kari-Jouko Räihä University of Tampere
Professor Mart Saarma   University of Helsinki
Professor John Shawe-Taylor University of Southampton
Professor Hal Varian   University of California at Berkeley
Dr Martin Vingron    Max Planck Institute for 
     Molecular Genetics

* National Research Institute for Mathematics and Computer Science 
in the Netherlands

The SAB did not meet during 2007. 
The next meeting will take place 26-28 
May 2008 to monitor the progress of 
HIIT’s strategy.
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6.4  Personnel

The personnel directly employed by 
HIIT are formally employed by the two 
parent universities; the Spektri and 
Otaniemi personnel are employed by 
TKK and the Kumpula personnel by 
UH. In addition, there are a number 
of persons working in HIIT with some 
other form of funding, such as post-
graduate students with funding from 
Helsinki Graduate School of Compu-

ter Science and Engineering (HeCSE) 
and researchers with academic posi-
tions. Many of HIIT’s personnel have 
double or even triple affi liations. Most 
common is an affi liation with one or 
both of the parent universities, but 
there are also some who share their 
time between HIIT and some other or-
ganisation. The diversity of affi liations 
is characteristic of HIIT personnel. 

Staff (person-years) 2004 2005 2006 2007
Spektri 56 59 55 60
Kumpula 46 42 55 57
Otaniemi * 9 9 12
Total 102 110 119 129

Number of person-years and distribution by sites in 2003-2006

* Otaniemi personnel was included in Kumpula staff in 2004
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During 2007, the distribution of re-
searchers, senior researchers, post-
docs and students remained roughly 
the same when compared to the pre-

vious year. This was in line with HIIT 
policy, which favours research groups 
with a good balance of personnel at 
different levels of advancement.

In 2007 the total number of employ-
ees was 197; HIIT staff completed 129 
person-years, ten more than the previ-
ous year. About 17 % of the person-

nel were foreigners coming e.g. from 
China, Germany, Greece, India, Italy, 
Pakistan, Russia, Spain, Kazakhstan, 
and El Salvador.

Number of person-years and distribution by personnel groups in 
2007

Staff (person-years) Spektri Kumpula Otaniemi Total Change 
from 2006

Seniors, post.doc 11 18 3 32 + 1

Reseachers 30 25 6 61 + 6

Research assistants 12 12 3 27 + 2

Administration 7 2 - 9 +1

Total 60 57 12 129 + 10
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Spektri Unit Finances

SPEKTRI (RUOHOLAHTI) 2005 2006 2007
Total funding 3 680 175 3 958 172 4 132 540
TKK funding 164 359 263 272 436 837
UH funding 168 200 168 200 168 200
Academy of Finland 586 531 140 698 83 875
Tekes, National Technology Agency 1 949 083 1 953 297 1 917 903
European Union (EU) 280 582 658 028 852 437
Industry 457 074 559 943 510 642
Ministries and other public funding 22 242 99 727 74 821
Other domestic funding 52 104 115 007 87 825
Total expences 3 786 832 3 809 977 4 014 856
Salaries 2 530 688 2 511 946 2 538 365
Other operational expences 732 690 725 940 958 624
Rents 374 023 407 331 354 006
Service charge to TKK 149 432 164 760 163 861

 
University funding, of total funding 9 % 11 % 15 %
External funding, of total funding 91 % 89 % 85 %
Academy funding, of total funding 16 % 4 % 2 %
Tekes funding, of total funding 53 % 49 % 46 %
Industry funding, of total funding 12 % 14 % 12 %
EU funding, of total funding 8 % 17 % 21 %
Other public funding, of total funding 2 % 5 % 4 %

Salaries, of total expences 67 % 66 % 63 %
Other expences, of total expences 23 % 23 % 28 %
Rents, of total expences 10 % 11 % 9 %

 
TKK funding for 2007 increased towards the goal of funding balance be-
tween TKK and UH by 2009. Funding from Academy of Finland decreased be-
cause of the end of the PROACT research programme; in 2008, this trend is ex-
pected to reverse. Funding from EU increased with the launch new projects 
awarded in late 2006. High operational expenses are partly explained by one-
time costs related to the move of the unit to Spektri. The balance between inter-
nal and external funding was improved towards the long-term aim of 25%-75%.
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Kumpula Unit Finances

KUMPULA 2005 2006 2007
Total funding 1 861 421 2 179 499 2 737 000
UH funding 731 000 891 744 877 000
Academy of Finland 650 580 490 570 485 000
Tekes, National Technology Agency 107 380 418 612 665 000
European Union (EU) 197 597 274 818 450 000
Industry 174 864 103 756 260 000
Total expences 1 635 915 1 965 993 2 446 105
Salaries 1 270 587 1 483 555 1 632 852
Other operational expences 222 111 242 647 408 628
Service charge to UH (rents included) 143 217 239 790 404 625

 

University funding, of total funding 39 % 41 % 32 %
External funding, of total funding 61 % 59 % 68 %
Academy funding, of total funding 35 % 22,5 % 18 %
Tekes funding, of total funding 6 % 19 % 24 %
Industry funding, of total funding 9 % 5 % 9 %
EU funding, of total funding 11 % 12,5 % 16 %

Salaries, of total expences 78 % 75 % 68 %
Other expences, of total expences 14 % 12 % 16 %
Rents, of total expences 9 % 12 % 16 %
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Otaniemi Unit Finances

OTANIEMI 2005 2006 2007
Total funding 406 741 436 790 663 917
TKK funding 100 000 106 386 95 357
Center of Excellence funding from TKK 78 145 71 280 71 000
Academy of Finland 228 596 218 226 329 400
Tekes, National Technology Agency 0 40 898 168 160
European Union (EU) 0 0 0
Industry 0 0 0
Total expences 382 258 395 107 581 208
Salaries 335 073 344 875 479 800
Other operational expences 2 831 21 064 25 850
Service charge to TKK/UH 
(rents included)

44 354 29 168 75 558

 

University funding, of total funding 25 % 24 % 25 %
External funding, of total funding 75 % 76 % 75 %
Academy funding, of total funding 56 % 50 % 50 %
Tekes funding, of total funding 0 % 9 % 25 %
Industry funding, of total funding 0 % 0 % 0 %
EU funding, of total funding 0 % 0 % 0 %
CoE funding, of total funding 19 % 16 % 11 %

Salaries, of total expences 88 % 87 % 83 %
Other expences, of total expences 1 % 5 % 4 %
Rents, of total expences 12 % 7 % 13 %
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HIIT Finances Summary

HIIT 2005 2006 2007
Total funding 5 948 337 6 574 462 7 533 457
Universities 1 241 704 1 500 882 1 648 394
Academy of Finland 1 465 707 849 494 898 275
Tekes, National Technology Agency 2 056 463 2 412 807 2 751 063
European Union (EU) 478 179 932 846 1 302 437
Industry 631 938 663 699 770 642
Ministries and other public funding 22 242 99 727 74 821
Other domestic funding 52 104 115 007 87 825
Total expences 5 805 006 6 171 076 7 042 169
Salaries 4 136 348 4 340 376 4 651 017
Other operational expences 957 632 989 651 1 393 102
Rents 374 023 407 331 354 006
Service charge to TKK/UH 337 003 433 718 644 044

 

University funding, of total funding 21 % 23 % 22 %
External funding, of total funding 79 % 77 % 78 %
Academy funding, of total funding 25 % 13 % 12 %
Tekes funding, of total funding 35 % 37 % 37 %
Industry funding, of total funding 11 % 10 % 10 %
EU funding, of total funding 8 % 14 % 17 %
Other funding, of total funding 1 % 3 % 2 %

Salaries, of total expences 71 % 70 % 66 %
Other expences, of total expences 22 % 23 % 29 %
Rents, of total expences 7 % 7 % 5 %
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Publications 2004 - 2007 2004 2005 2006 2007
Articles in international scientifi c journals with referee 
practice

19 29 38 50

Articles in international edited works and conference 
proceedings with referee practice

98 112 101 94

Articles in Finnish scientifi c journals with referee practice 1 1 3 1
Articles in Finnish edited works and conference 
proceedings with referee practice

5 3 2 5

Scientifi c monographs 4 8 2 6
Other publications 19 13 18 13
Computer programmes (and algorithms) 2 3 1 1
Degrees
- PhD and DSc thesis 4 3 7 9
- Licenciate thesis 1 1 2 0
- Master’s thesis 14 7 10 8
Total 167 180 184 187
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Articles in International Scientifi c Journals with Referee Practice

Arkin, E.M.; Mitchell, J.S.B; Polishchuk, V.: Two new classes of Hamiltonian graphs 
(extended abstract). Electronic Notes in Discrete Mathematics: 29 (2007), pp. 565 - 
569.

Balcázar, J. L.; Garriga, G. C.: Horn axiomatizations for sequential data. Theoretical 
Computer Science: 371(3): p. 247 - 264 (2007).

Bingham, E.; Kaban, A.; Fortelius, M.: Aspect Bernoulli model: Multiple causes of pres-
ences and absences. Pattern Analysis and Applications: 2007 (e-version, on paper 
2008).
  
De Raedt, L; Kimmig, A; Toivonen, H.: Probabilistic Explanation Based Learning. Ma-
chine Learning 2007: pp. 176 - 187.

Gionis, A.; Mannila, H.; Tsaparas, P.: Clustering Aggregation (long version). ACM 
Transactions on Knowledge Discovery from Data: 1, 1 (2007).

Gionis, A.; Mannila, H.; Mielikainen, T.; Tsaparas, P.: Assessing Data Mining. Results 
via Swap Randomization. ACM Transactions on Knowledge Discovery from Data 
(TKDD): Volume 1, Issue 3 (December 2007) Article No. 14.

Gupta, R.; Ruosaari, S., Kulathinal, S.; Hollmén, J.; Auvinen, P.: Microarray image 
segmentation using additional dye - An experimental study. Molecular and Cellular 
Probes: nro 5-6, 2007. pp. 321 - 328.

Haiminen, N.; Mannila, H; Terzi, E.: Comparing segmentations by applying randomiza-
tion techniques. BMC Bioinformatics: 8 (171), 2007.

Haiminen, N.; Mannila, H.: Discovering isochores by least-squares optimal segmenta-
tion. Gene: 394(1-2), pp. 53 - 60, 2007.

Heikinheimo, H.; Fortelius, M.; Eronen, J.; Mannila, H.: Biogeography of European 
land mammals shows environmentally distinct and spatially coherent clusters. Journal 
of Biogeography: 34 (2007), pp. 1053 - 1064. 

Hinneburg, A.; Mannila, H.; Kaislaniemi, S; Nevalainen, T.; Raumolin-Brunberg, H.: 
How to Handle Small Samples: Bootstrap and Bayesian Methods in the Analysis of 
Linguistic Change. Literary and Linguistic Computing: 22, 2 (June 2007) 137 - 150. 

Hyvärinen, A.: Connections between score matching, contrastive divergence, and 
pseudolikelihood for continuous-valued variables. IEEE Transactions on Neural Net-
works: 18(2007): 5, pp. 1529 - 1531.
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Hyvärinen, A.: Some extensions of score matching. Computational Statistics & Data 
Analysis: 51 (2007): 5, pp. 2499 - 2512.

Hyvärinen, A.;  Köster, U.: Complex cell pooling and the statistics of natural images. 
Network: 18 (2007): 2, pp. 81 – 100. 

Hyvönen, S.; Leino, A., Salmenkivi, M.: Multivariate Analysis of Finnish Dialect Data 
-- An Overview of Lexical Variation. Literary and Linguistic Computing: 22: 271 - 290.

Hyysalo, S.; Johnson, M.; Heiskanen, E.: Guest Editors’ Introduction: Design-Use Re-
lationships in Sociotechnical Change. Human Technology, 2007. Vol. 3, nro 2, 120 - 
126. Electronic publication http://www.humantechnology.jyu.fi /articles/volume3/2007/
hyysalo-johnson-heiskanen.pdf  

Jacucci, G.; Oulasvirta, A.; Salovaara, A. (2007). Active construction of experience 
through mobile media: a fi eld study with implications for recording and sharing Per-
sonal and Ubiquitous Computing 11(4), 215-234. Special Issue on Memory and Shar-
ing of Experiences.

Johnson, M.: Unscrambling the “Average User” of Habbo Hotel. Human Technology, 
2007. Vol. 3, nro 2, 127 - 153. Electronic publication http://www.humantechnology.jyu.
fi /articles/volume3/2007/johnson.pdf  

Kangasharju, J.; Lindholm, T.; Tarkoma, S.: XML messaging for mobile devices: From 
requirements to implementation. Computer Networks, 2007. Vol. 51, nro 16, pp. 4634 
- 4654. Electronic publication http://dx.doi.org/10.1016/j.comnet.2007.06.008 

Kaski, P.; Östergård, P.R.J.: There exists no symmetric confi guration with 33 points 
and line size 6. The Australasian Journal of Combinatorics: 38 (2007), pp. 273 - 277.

Keski-Säntti, H; Atula, T.; Tikka, J.;  Hollmén, J.; Mäkitie, A. A.; Leivo, I.: Predictive 
value of histopathologic parameters in early squamous cell carcinoma of oral tongue. 
Oral Oncology: Vol. 43, nro 10, 2007. pp. 1007 - 1013.

Kontkanen, P.; Myllymäki, P.: Linear-time algorithm for computing the multinomial sto-
chastic complexity. Information Processing Letters: 103 (2007): 6, pp. 227 - 233.

Kontkanen, P.; Wettig, H.; Myllymäki, P.: NML computation algorithms for tree-struc-
tured multinomial Bayesian networks. EURASIP Journal on Bioinformatics and Sys-
tems Biology: 2007, Art. 90947.

Krozel, J; Mitchell, J.S.B.; Polishchuk, V.: Maximum fl ow rates for capacity estima-
tion in level fl ight with convective weather constraints. Air Traffi c Control Quarterly: 15 
(2007): 3, pp. 209 - 238.
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Kurvinen, E.; Lähteenmäki, M.; Salovaara, A.; Lopez, F.: Are you alive? Sensor data 
as a resource for social interaction. Journal of Knowledge, Technology & Policy: 2007. 
Vol. 20, nro 1, 39 - 49. 

Landwehr, N.; Mielikäinen, T.; Eronen, L.; Toivonen, H.; Mannila, H.: Constrained hid-
den Markov models for population-based haplotyping. BMC Bioinformatics: 2007, 8 
(Suppl 2): s9. 

Lehmuskallio, A.: Visuelle Brüche? Anmerkungen zu kulturellem Widerstand mit wer-
beähnlichen Methoden. Kunst und Politik: 2007. Vol. 9,

Lindgren, J.T.; Hyvärinen, A.: Emergence of conjunctive visual features by quadratic 
independent component analysis. Advances in Neural Information Processing Sys-
tems: 19, pp. 897 - 904.

Lindgren, J.T.; Hurri, J.; Hyvärinen, A.: Statistical properties of local log-contrast in 
natural images. Image Analysis: pp. 354 - 363.

Luyssaert, S.; Janssens, I. A.; Sulkava, M.; Papale, D.; Dolman, A. J.; Reichstein, M.; 
Hollmén, J.; Martin, J. G.; Suni, T.; Vesala, T.; Lousteau, D.; Law, B. E.; Moors, E. J.: 
Photosynthesis drives anomalies in net carbon-exchange of pine forests at different 
latitudes. Global Change Biology: Vol. 13, nro 10, 2007. pp. 2110 - 2127.

Miettinen, M.; Oulasvirta, A.: Predicting time-sharing in mobile interaction. User Mod-
eling and User-Adapted Interaction (UMUAI): 17 (2007) 5 (December), pp. 475 - 510.

Nokelainen, P.; Silander, T.: Investigating the number of non-linear and multi-modal 
relationships between observed variables measuring growth-oriented atmosphere. 
Quality & Quantity: 41 (2007): 6, pp. 869 - 890.

Nymark, P.; Lindholm, P. M.; Korpela, M. V.; Lahti, L.; Ruosaari, S.; Kaski, S.; Holl-
men, J.; Anttila, S.; Kinnula, V. L.;  Knuutila, S.: Gene expression profi les in asbestos-
exposed epithelial and mesothelial lung cell lines. BMC Genomics: Vol. 8, 2007, 62/1 
- 14.

Oja, M.; Peltonen, J; Blomberg, J.; Kaski, S.: Methods for estimating human endog-
enous retrovirus activities from EST databases. BMC Bioinformatics: 8 (Suppl 2): S11, 
2007.

Oulasvirta, A.; Blom, J.: Motivations in personalisation behavior. Interacting with Com-
puters: 2007. Vol. 20, nro 1, 1-16.

Oulasvirta, A.; Petit, R.; Raento, M.; Tiitta, S. (2007). Interpreting and acting on mobile 
awareness cues. Human-Computer Interaction, 22 (1&2), 97-135.
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Riva, O.; Borcea, C.: The Urbanet Revolution: Sensor Power to the People!. IEEE Per-
vasive Computing: Mobile, Stat. for Wireless and Distributed Applications: 2007. Vol. 
6, nro 2, 41 - 43. Electronic publication http://doi.ieeecomputersociety.org/10.1109/
MPRV.2007.46

Riva, O.; Nadeem, T.; Borcea, C.; Iftode, L.: Context-aware Migratory Services in Ad 
Hoc Networks. IEEE Transactions on Mobile Computing: 2007. Vol. 6, nro 12, 1313 - 
1328. Electronic publication http://ieeexplore.ieee.org/xpls/abs_all.jsp?isnumber=435
8261&arnumber=435 8266&count=14&index=3

Riva, O.; Toivonen, S.: The DYNAMOS Approach to Support Context-aware Serv-
ice Provisioning in Mobile Environments. The Journal of Systems and Software: 
2007. Vol. 80, nro 12, 1956 - 1972. Electronic publication http://dx.doi.org/10.1016/j.
jss.2007.03.009

Soikkeli, J.; Lukk, M.; Nummela, P.; Virolainen, S.; Jahkola, T.; Katainen, R.; Harju, 
L., Ukkonen, E.; Saksela, O.; Hölttä, E: Systematic search for the best gene expres-
sion markers for melanoma micrometastasis detection. Journal of Pathol.: 2007 Oct; 
213(2): 180 - 189. 

Sulkava, M.; Luyssaert, S.; Rautio, P.; Janssens, I. A.; Hollmén, J.: Modeling the ef-
fects of varying data quality on trend detection in environmental monitoring. Ecological 
Informatics: Vol. 2, nro 2, 2007. pp. 167 - 176.

Suomela, J.: Approximability of identifying codes and locating-dominating codes. Infor-
mation Processing Letters: 103 (2007), 28 - 33.

Tarkoma, S.; Kangasharju, J.: On the Cost and Safety of Handoffs in Content-based 
Routing System. Computer Networks: 2007. Vol. 51, nro 6.

Tatti, N.: Distances between data sets based on summary statistics. Journal of Ma-
chine Learning Research: Vol. 8, 2007. pp. 131 - 154.

Tikka, J.; Hollmén, J: A Sequential Input Selection Algorithm for Long-Term Prediction 
of Time Series. Neurocomputing: 2007. In press.

Venna, J.; Kaski, S.: Comparison of visualization methods for an atlas of gene expres-
sion data sets. Information Visualization, 6:139-154, 2007.

Vicente, M. A.; Hoyer, P. O. ; Hyvärinen, A.: Equivalence of some common linear fea-
ture extraction techniques for appearance-based object recognition tasks. IEEE Trans-
actions on Pattern Analysis and Machine Intelligence: 29 (2007): 5, pp. 896 - 900.

Virtanen, P.: Internet and European database rights. Nordiskt Immateriellt Rättsskydd: 
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2007, vol 76, nr 1, p. 11-28.

Wettig, H.; Kontkanen, P.; Myllymäki, P.: Calculating the Normalized Maximum Likeli-
hood Distribution for Bayesian Forests. IADIS International Journal on Computer Sci-
ence and Information Systems: 2 (2007) 2 (October).

Wikman, H.; Ruosaari, S., Nymark, P.; Sarhadi, V.K.; Saharinen, J.; Vanhala, E.; Kar-
jalainen, A.; Hollmén, J.; Knuutila, S.; Anttila, S.: Gene expression and copy number 
profi ling suggests the importance of allelic imbalance in 19p in asbestos-associated 
lung cancer. Oncogene: Vol. 26, nro 32, 2007. pp. 4730 - 4737.

Articles in Finnish Scientifi c Journals with Referee Practice

Hankonen, N.; Ristolainen, H.; Lehtinen, V.: Sosiaalipsykologisia lähestymistapoja 
verkkovuorovaikutukseen. Psykologia: 2007. Vol. 42, nro 4, s. 276 - 288. 
 

Articles in International Edited Works & Conference Proceedings 
with Referee Practice

Ahlgren, B.; Eggert, L.; Feldmann, A.; Gurtov, A.; Henderson, T. R. (eds.): Naming and 
Addressing for Next Generation Internetworks. Dagstuhl Seminar Proceedings, No 
6441, 06441 Abstracts Collection. Internationales Begegnungs- und Forschungszen-
trum fur Informatik (IBFI), Schloss Dagstuhl, Germany, Dagstuhl, Germany, 2007.

Ajanki, A.; Nikkilä J.; Kaski S.: Discovering condition-dependent Bayesian networks 
for gene regulation. In Proceedings of Fifth IEEE International Workshop on Genomic 
Signal Processing and Statistics (GENSIPS), 2007.

Andersen, D. ; Balakrishnan, H. ; Feamster, N.; Koponen, T.; Moon, D. ; Shenker, S.: 
Holding the Internet Accountable. ACM SIGCOMM HotNets, Atlanta, GA, USA, No-
vember 2007. New York, NY, USA 2007, ACM Press.

Ayabe, M.; Okuda, Y.; Lehdonvirta, V.; Tokunaga, E.; Kimura, H.; Nakajima, T.: Effect-
ing lifestyle changes through ubiquitous feedback systems. PerGames 2007, Salz-
burg, Austria. Electronic publication http://www.dcl.info.waseda.ac.jp/~hiroaki/papers/
pergames2007.pdf 

Björklund, A.; Husfeldt, T.; Kaski, P.; Koivisto, M.:Fourier meets Möbius fast subset 
convolution. In the Proceedings of STOC’07, pp. 67 - 74.

Cheung, A.; Grandison, T.; Johnson, C.; Schönauer, S.: Ïnfïnïty: A Generic Platform for 
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Application Development and Information Sharing on Mobile Devices. In the Proceed-
ings of the 6th ACM Int. Workshop on Data Engineering for Wireless Mobile Access 
(MobiDE’07), in conjunction with ACM SIGMOD/PODS, Beijing, China, pp. 25 - 32, 
2007.

Daniel, L.; Kojo, M.: TCP behaviour with changes in access link  bandwidth and delay 
during vertical handoffs. The 2007 International Conference on Next Generation Mo-
bile Applications, Services and Technologies, Los Alamitos, CA, USA, IEEE Computer 
Society cop. 2007.

Daniel, L.; Kojo, M.: Using cross-layer information to improve TCP  performance with 
vertical handoffs. In the Proceedings of the 2nd International Conference on Access 
Networks and Workshops, Ottawa, Canada, 2007.

Dasgupta, A.; Das, G.; Mannila, H.: A Random Walk Approach to Sampling Hidden 
Databases. In the Proceedings of the 2007 ACM SIGMOD International Conference 
on Management of Data (SIGMOD 2007), pp. 629 - 640. 

De Raedt, L.; Kimmig, A.; Toivonen, H.: ProbLog: a probabilistic prolog and its applica-
tion in link discovery. In the 20th International Joint Conference on Artifi cial Intelligence 
(IJCAI-07), Hyderabad, India, pp. 2468 - 2473.

Demmer, M.; Fall, K.; Koponen, T.; Shenker, S.: Towards a Modern Communications 
API. ACM SIGCOMM HotNets, Atlanta, GA, USA, November 2007. New York, NY, 
USA 2007, ACM Press.

Floré en, P.; Kaski, P.; Suomela, J.: A distributed approximation scheme for sleep sched-
uling in sensor networks. In the Proceedings of the 4th Annual IEEE Communications 
Society Conference on Sensor, Mesh and Ad Hoc Communications and Networks, 
2007, SECON ‘07, pp. 152 - 161.

Floréen, P.; Kaski, P.; Musto, T.; Suomela, J.: Local approximation algorithms for sched-
uling problems in sensor networks. In the Proceedings of the 3rd International Work-
shop on Algorithmic Aspects of Wireless Sensor Networks (Algosensors, Wrocław, 
Poland, July 2007). Lecture Notes in Computer Science 4837. Springer-Verlag, Berlin, 
Germany, 2008, pp. 99 – 113.

Garriga, G. C.; Heikinheimo, H.; Seppänen, J. K.: Cross-mining Binary and Numerical 
Attributes. IEEE International Conference on Data Mining (ICDM), Omaha, NE, 2007.

Garriga, G. C.; Khardon, R.; De Raedt, L.: On Mining Closed Sets in Multi-Relational 
Data. IJCAI 2007, pp. 804 - 809.

Gwadera, R.; Toivola, J.; Hollmén, J.: Segmenting multi-attribute sequences using Dy-
namic Bayesian Networks. The 7th IEEE International Conference on Data Mining – 



 HIIT Annual Report 2007

123

Workshops (ICDM Workshops 2007), pp. 465 - 470.

Gärtner, T.; Garriga, C. G.: The Cost of Learning Directed Cuts. ECML 2007, pp. 152 
- 163.

Hardoon D. R.; Shawe-Taylor J.; Ajanki A.; Puolamäki K.; Kaski S.: Information Re-
trieval by Inferring Implicit Queries from Eye Movements. In the Proceedings of 11th 
International Conference on Artifi cial Intelligence and Statistics (AISTATS 2007), 2007. 
Electronic publication http://www.stat.umn.edu/~aistat/proceedings/data/papers/023.
pdf

Heikinheimo, H.; Hinkkanen, E.; Mannila, H.; Mielikäinen, T.; Seppänen, J.: Finding 
low-entropy sets and trees from binary data. In the Proceedings of the 13th ACM SIG-
KDD International Conference on Knowledge Discovery and Data Mining (KDD 2007), 
p. 350 - 359. 

Hietanen, H.; Savolainen, P.; Rimey, K.: Browser-Based Peer-to-Peer Clients and 
Copyright Infringement. AXMEDIS, Barcelona 2007. pp. 29 - 32. Electronic publica-
tion http://www.ieeexplore.ieee.org/iel5/4402840/4402841/04402856.pdf?isnumber 
=4402841∏=STD&arnumber=4402856&arnumber=4402856&arSt=29&ared=32&arA
uthor=Hie tanen%2C+Herkko%3B+Savolainen%2C+Petri%3B+Rimey%2C+Ken  

Hollmén, J.: Model Selection and Estimation Via Subjective User Preferences. The 
10th International Conference on Discovery Science (DS 2007), Sendai, Japan, pp. 
259 - 263.

Hollmén, J.; Tikka, J.: Compact and understandable descriptions of mixture of Bernoulli 
distributions. The 7th International Symposium on Intelligent Data Analysis (IDA2007), 
Ljubljana, Slovenia, pp. 1 - 12.

Hyvärinen, A.: Behavioural priors learning to search effi ciently in action planning. In the 
Proceedings of EuroCogSci07, pp. 324 - 328.

Hyvärinen, A.: Unsupervised learning of an embodied representation for action selec-
tion. In Proceedings of EuroCogSci07, pp. 658 - 665.

Hyvönen, S.; Gionis, A., Mannila, H.: Recurrent predictive models for sequence seg-
mentation. Advances in Intelligent Data Analysis VII (IDA2007), p. 195 - 206. 

Hyvönen, S.; Junttila, E.; Salmenkivi, M.: Pre-processing large spatial data sets with 
Bayesian methods. In the Proceedings of the 11th European Conference on Principles 
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Ajanki, Antti   Researcher    Otaniemi
Batra, Vikram  Research Assistant   Spektri
Beltrami, Diego  Researcher    Spektri
Bhattacharya, Sourav Assistant Researcher  Kumpula
Bingham, Ella   Postdoctoral Researcher  Kumpula
Björkskog, Christoffer Assistant Researcher  Kumpula
Bose, Sankalp  Research Assistant   Spektri
Boström, Fredrik   Assistant Researcher  Kumpula
Buntine, Wray   Senior Researcher   Kumpula
Caldas, José   Researcher    Otaniemi
Ermolov, Andrey  Researcher    Otaniemi
Eronen, Lauri  Researcher    Kumpula
Estlander, Sara  Research Assistant   Spektri
Evans, John   Researcher    Spektri
Floréen, Patrik   Senior Researcher   Kumpula
Gangam, Sriharsha  Research Assistant   Spektri
Garcia Villazala, Alberto Researcher    Spektri
Garriga, Gemma  Postdoctoral Researcher  Otaniemi
Gillberg, Jussi  Research Assistant   Otaniemi
Gurtov, Andrei  Principal Scientist   Spektri
Haiminen, Niina   Researcher    Kumpula
Hanhijärvi, Sami  Researcher    Otaniemi
Hara, Henriika   Research Assistant   Spektri
Hara, Veikko   Affi liate Principal Scientist  Spektri
Hassinen, Marja   Researcher    Kumpula
Hasu, Tero   Researcher    Spektri
Heikinheimo, Hannes Researcher    Otaniemi
Heikkilä, Juho  Researcher    Spektri
Hietanen, Herkko  Researcher    Spektri
Himanen Pekka  Principal Scientist, Professor Spektri
Hinkkanen, Eino  Assistant Researcher  Kumpula
Hintsanen, Petteri  Researcher    Kumpula
Hollmen, Jaakko  Senior Researcher   Otaniemi
Hoyer, Patrik   Postdoctoral Researcher  Kumpula
Huopaniemi, Ilkka  Researcher    Otaniemi
Huotari Kai   Researcher,
    Research Programme Manager Spektri
Hurri, Jarmo   Postdoctoral  Researcher  Kumpula
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Huttunen Anniina  Research Assistant   Spektri
Huvio, Eero   Researcher    Spektri
Hyvärinen, Aapo   Senior Researcher   Kumpula
Hyvönen, Saara  Postdoctoral Researcher  Kumpula
Hämäläinen, Harri   Research Assistant   Spektri
Ilmonen, Tommi  Research Scientist   Spektri
Inki, Mika    Postdoctoral Researcher  Kumpula
Jaakkola, Tommi  Visiting Researcher   Kumpula
Jacucci, Giulio  Senior Research Scientist  Spektri
Johnson, Mikael  Researcher    Spektri
Jokipii, Matti   Assistant Researcher  Kumpula
Junttila, Esa    Researcher    Kumpula
Jylhäkoski, Juha  Researcher    Spektri
Kainiemi, Laura  Project Secretary   Spektri
Kajastila, Raine  Researcher    Spektri
Kanerva, Pekka   Researcher    Spektri
Kangasharju, Jaakko Researcher    Spektri
Kantola, Vesa  Researcher    Spektri
Karila, Arto   Principal Scientist   Spektri
Karlstedt, Mika  Researcher    Kumpula
Karvonen, Kristiina  Research Scientist, 
    Research Programme Manager Spektri
Kaski, Petteri   Postdoctoral Researcher  Kumpula
Kaski, Samuel  Senior Researcher, Professor Otaniemi
Kemppinen, Jukka  Principal Scientist, Professor Spektri
Kervinen, Kati  Administrative Assistant  Kumpula
Khanna, Neelesh  Research Assistant   Spektri
Khurri, Andrey  Researcher    Spektri
Klami, Arto   Researcher    Otaniemi
Koivisto, Mikko  Postdoctoral Researcher  Kumpula
Kollin, Jussi    Researcher    Kumpula
Komu, Miika   Researcher    Spektri
Kontkanen, Petri  Researcher    Kumpula
Koponen, Jarno   Researcher    Spektri
Koponen, Teemu  Researcher    Spektri
Korpela, Mikko  Assistant Researcher  Otaniemi
Korzun, Dmitry  Research Scientist   Spektri
Koskela, Joakim  Researcher    Spektri
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Kosunen, Ilkka  Research Assistant   Spektri
Kuikkaniemi, Kai  Researcher    Spektri
Kujala, Inka   Administrative Assistant  Kumpula
Kujala, Teija    Administrative Assistant  Kumpula
Kukkonen, Joonas  Assistant Researcher  Kumpula
Kulovesi, Kimmo  Assistant Researcher  Kumpula
Kumar, Ajit   Research Assistant   Spektri
Kurki, Ilmari    Researcher    Kumpula
Kurvinen, Esko  Research Scientist   Spektri
Kääriäinen, Matti   Postdoctoral Researcher  Kumpula
Köster, Urs   Researcher    Kumpula
Laasonen, Kari   Researcher     Kumpula
Lagerspetz, Eemil  Assistant Researcher  Kumpula
Lahti, Leo   Researcher    Otaniemi
Lahtinen, Jussi   Assistant Researcher  Kumpula
Laine, Tei   Postdoctoral Researcher  Kumpula
Laitinen, Toni   Research Assistant   Spektri
Lampinen, Airi  Research Assistant   Spektri
Lappalainen, Sampsa Assistant Researcher  Kumpula
Lehdonvirta, Vili  Researcher    Spektri
Lehmuskallio, Asko  Researcher    Spektri
Lehtinen, Vilma  Research Assistant   Spektri
Lehtiniemi, Tuukka  Researcher    Spektri
Lehtonen, Esko   Research Assistant   Spektri
Leino, Antti   Researcher    Kumpula
Liikkanen, Lassi  Researcher    Spektri
Lindén, Greger   Senior Researcher, 
    Research Programme Manager Kumpula
Lindgren, Jussi   Researcher     Kumpula
Lindholm, Heikki   Assistant Researcher  Kumpula
Lindholm, Tancred  Researcher    Spektri
Liu, Tianyan   Assistant Researcher  Kumpula
Louko, Antti   Senior Planning Offi cer  Spektri
Lukyanenko, Andrey Researcher    Spektri
Luusua, Vesa   Research Assistant   Spektri
Löfström, Jaakko   Assistant Researcher  Kumpula
Malinen, Paula  Assistant Researcher  Kumpula
Mannila, Heikki   Programme Director, 
    Academy Professor   Kumpula
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Markkula, Marja-Leena EU Coordinator   Spektri
Martikainen, Petri  Research Manager   Spektri
Mattila, Juhana  IT Specialist    Spektri
Mehtalä, Tuukka  Assistant Researcher  Kumpula
Mielikäinen, Taneli   Postdoctoral Researcher  Kumpula
Miettinen, Pauli   Researcher    Kumpula
Miettunen, Pirkko  Institute Secretary   Spektri
Mononen, Tommi   Researcher    Kumpula
Mukhametzhanova, Assel Project Coordinator   Spektri
Musto, Topi   Assistant Researcher  Kumpula
Myllymäki, Petri  Programme Director, Professor Kumpula
Mäntylä, Martti  Professor, Research Director Spektri
Mäntylä, Teemu  Research Assistant   Spektri
Mäntysaari, Ville  Research Assistant   Spektri
Nechaev, Boris  Researcher    Spektri
Niemimäki, Sami  IT Specialist    Spektri
Niinimäki, Teppo  Assistant Researcher  Kumpula
Nikander, Pekka  Ericsson Visiting 
    Senior Research Scientist  Spektri
Nikkilä, Janne  Postdoctoral Researcher  Otaniemi
Nikko, Taina   Administrative Assistant  Kumpula
Nurmi, Petteri   Researcher    Kumpula
Nurminen, Antti   Laboratory Engineer  Spektri
Nuuros, Esa   Research Assistant   Spektri
Nybo, Kristian  Research Assistant   Otaniemi
Näsänen, Jaana  Researcher    Spektri
Oikarinen, Tiina-Kaisa Assistant Researcher  Kumpula
Oja, Merja   Researcher    Otaniemi
Ojala, Markus  Assistant Researcher  Otaniemi
Orponen, Hannu  Assistant Researcher  Kumpula
Oulasvirta, Antti  Research Scientist   Spektri
Paras, Awadesh   Research Assistant   Spektri
Parkkinen, Juuso  Research Assistant   Otaniemi
Partanen, Antti   Research Assistant   Spektri
Parviainen, Pekka   Researcher    Kumpula
Peltonen, Jaakko  Postdoctoral Researcher  Otaniemi
Peltonen,  Peter  Researcher    Spektri
Perkiö, Jukka   Researcher    Kumpula
Piispanen, Tuomas   Research Assistant   Spektri
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Pitkänen, Olli   Research Scientist   Spektri
Polishchuk, Valentin  Postdoctoral Researcher  Kumpula
Ponomarev, Oleg  Researcher    Spektri
Poroshin, Vladimir  Assistant Researcher  Kumpula
Przybilski, Michael  Researcher     Kumpula
Puolamäki, Kai  Postdoctoral Researcher  Otaniemi
Raatikainen, Kimmo  Programme Director, Professor Spektri
Raatikainen, Niklas   Assistant Researcher  Kumpula
Rantanen, Matti  Researcher    Spektri
Reti, Tommo   Researcher    Spektri
Rimey, Ken   Senior Research Scientist  Spektri
Riva, Oriana   Researcher,
    Research Programme Manager Kumpula
Roos, Teemu   Postdoctoral Researcher   Kumpula
Ruosaari, Salla  Researcher    Otaniemi
Ruottu, Toni   Research Assistant   Spektri
Saari, Timo   Senior Research Scientist,
    Professor    Spektri
Saarikko, Petri  Researcher    Spektri
Saarinen, Päivi  Planning Offi cer   Spektri
Salmenkivi, Marko   Postdoctoral Researcher  Kumpula
Salojärvi, Jarkko  Researcher    Otaniemi
Salovaara, Antti  Researcher    Spektri
Sarkio, Katri   Researcher    Spektri
Sarvas, Risto   Research Scientist   Spektri
Savia, Eerika   Researcher    Otaniemi
Savolainen, Petri  Researcher    Spektri
Schönauer, Stefan  Postdoctoral Researcher  Kumpula
Seppälä, Lassi  Research Assistant   Spektri
Seppänen, Jouni  Postdoctoral Researcher  Otaniemi
Sevon, Petteri  Postdoctoral Researcher  Kumpula
Silander, Tomi  Researcher, 
    Research Programme Manager Kumpula
Silvennoinen, Lauri  Research Assistant   Spektri
Singh, Jai Kumar  Research Assistant   Spektri
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Sri Kalyanaraman, Ramya Researcher    Spektri
Sulander, Anu  Assistant Researcher  Kumpula
Suomela, Jukka  Researcher    Kumpula
Tarkoma, Sasu  Research Scientist   Spektri
Tatti, Nikolaj   Researcher    Otaniemi
Terzi, Evimaria  Postdoctoral Researcher  Kumpula
Tiitta, Sauli   Researcher    Spektri
Toivola, Janne  Assistant Researcher  Otaniemi
Toivonen, Hannu   Professor    Kumpula
Tonteri, Pekka  IT Specialist    Spektri
Tripathi, Abhishek  Researcher    Otaniemi 
Tuominen, Antti  Assistant Researcher  Kumpula
Turpeinen, Marko  Programme Director, Professor Spektri
Tuulos, Ville    Researcher    Kumpula
Ukkonen, Antti  Researcher    Otaniemi
Ukkonen, Esko   Research Director, Professor Kumpula
Urtela, Mika   Assistant Researcher  Kumpula
Urtela, Mika   Research Assistant   Spektri
Valtonen, Kimmo   Researcher    Kumpula
Varjonen, Samu  Researcher    Spektri
Wessman, Jaana  Researcher     Kumpula
Wettig, Hannes  Researcher    Kumpula
Venna, Jarkko  Researcher    Otaniemi
Vihavainen, Sami  Researcher    Spektri
Virtanen, Perttu  Research Scientist   Spektri
Virtanen, Seppo  Research Assistant   Otaniemi
Vorobyeva, Ekaterina Research Assistant   Spektri
Vuokko, Niko   Researcher    Otaniemi
Vuorenmaa, Janne  Research Assistant   Spektri
Vähäkangas, Taneli  Researcher    Kumpula
Xiai, Yu   Research Assistant   Spektri
Xu, Jiaping   Research Assistant   Spektri
Yaqub, Kamran  Researcher    Spektri
Yrjänäinen, Sampo  Assistant Researcher  Kumpula
Yu, Huizhen   Postdoctoral Researcher  Kumpula


