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HIIT in brief
Helsinki Institute for Information Technology HIIT is a joint research institute of Aalto 
University and the University of Helsinki for basic and applied research on information 
technology. HIIT’s mission is to conduct top-level research, seamlessly moving between 
fundamental methods and technologies to novel applications and their impact on peo-
ple and society. HIIT is a strategic partnership of the two universities to take Helsinki IT 
to the world class and keep it there. HIIT’s research is interdisciplinary, operating across 
departments and with industry. The current foci of research are computational modelling 
and data analysis, and ubiquitous ICT in the modern networked world.

HIIT groups belong to several national Centers of Excellence and co-operate with the 
information industry and with sciences applying information technology. HIIT works in a 
multidisciplinary way, with scientists from computer, natural, behavioural and social sci-
ences, as well as from humanities and design. HIIT partners with several international 
and Finnish companies as well as with universities and research institutions in Europe, 
North America and Asia.

HIIT was founded in 1999 and now has a budget of over 10 million euros, realising in to-
tal about 134 person-years of work by almost 300 researchers. HIIT is located in two dif-
ferent sites in the Helsinki Metropolitan area: at Aalto University’s Otaniemi campus and 
University of Helsinki’s Kumpula campus, co-located with several departments at both 
places. HIIT’s operating principle is that it adds to other departments’ activities, instead 
of competing with them. The institute is led by Professor Samuel Kaski until July 2015 
and by Professor Petri Myllymäki from August 2015 onwards. HIIT’s research is funded 
by Aalto University, the University of Helsinki, Tekes, the Academy of Finland, the Eu-
ropean Union, private companies, and foundations financing Finnish hi-tech research. 
The research by HIIT has been assessed and deemed excellent by its Scientific Advi-
sory Board in 2008 and 2012; in the Aalto University Research Assessment Exercise in 
2009; and in the Evaluation of Research and Doctoral Training at the University of Hel-
sinki in 2011.

Total numbers 2009 2010 2011 2012 2013 2014

Funding M€ 9,0 12,1 10,5 11,5 10,0 10,5

External/competitive funding 71 % 83 % 78 % 83 % 79 % 82 %

Person-years 185 175 135 144 154 134

Refereed publications 177 222 213 209 236 255
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Review of Year 2014

Augmented research, health and knowledge 
work, and other IT

Two main goals of HIIT are to (1) conduct high level strategic research 
bridging the two universities, and (2) coordinate big common ICT issues 
across departments to form a common “Helsinki ICT”. Year 2014 again 
witnessed success along both lines. 

In 2014 HIIT contributed to three Centres of Excellence of the Academy of 
Finland: Computational Inference (COIN, with key contributions from HIIT’s 
CI programme’s groups), Inverse Problems, and Cancer Genetics. 

Tekes’s strategic research openings are visionary and challenging projects 
aiming to make serious breakthroughs that will lay the foundation for 
entirely new areas of business in the future. The first strategic openings 
were chosen in 2013 when Re:Know, Revolution of Knowledge Work, 
was one of the two. Re:Know is coordinated by HIIT and the partners are 
University of Helsinki, Aalto University and Institute for Occupational Health. 
In 2014, Tekes funded three new strategic openings, two of which HIIT’s 
researchers participate in: Digital Health Revolution and Living Factories. 
The vision of the Digital Health Revolution initiative is that future healthcare 
will allow citizens to control and make use of their personal data. The goal 
of Living Factories is to realise the full potential of Synthetic Biology in 
Finland. Synthetic Biology is based on the design and engineering of new-
to-nature biological systems.

Professor Hiroshi Mamitsuka from the Institute for Chemical Research, 
Kyoto University, Japan, was selected as a FiDiPro Professor funded by 
Tekes, and he started at HIIT in the beginning of 2015.
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Nominations
Dr Matti Järvisalo got Academy of Finland’s 5-year Academy Research 
Fellow funding for his research on “Decision Procedures for the Polynomial 
Hierarchy, Boolean Optimization, and Model Counting (PHantoM)”.  Dr 
Tuukka Ruotsalo got Academy of Finland’s 3-year Postdoctoral Researcher 
funding for his research on “Multisource Intent-prediction for Interactive 
Information Retrieval” which is closely tied to HIIT Wide Focus Area. Dr 
Alexandru Ioan Tomescu also got Academy of Finland’s 3-year Postdoctoral 
Researcher funding for his research where the aim is to provide novel and 
unifying models and efficient and accurate algorithmic solutions for the 
multi-assembly of genomic sequences. Dr Antti Ukkonen was awarded 
the Frontier Prize at the 13th International Symposium on Intelligent Data 
Analysis (IDA 2014) for his work on estimating the distribution of shortest 
path lengths in real-world social networks.

Augmented research
Augmented search, research, and knowledge work are the main themes of 
the HIIT-wide research initiative that is a strategic research focus of HIIT. 
The project investigates how Human-Computer Interaction and Machine 
Learning can be combined to a loop that will increase, by an order of 
magniture, the effectiveness of search and more generally knowledge 
work. Since 2011, this HIIT-wide focus area builds on HIIT’s existing 
excellences and touches most of HIIT’s research topics. The work focuses 
on two case studies: general augmented research, and computational 
cumulative biology. The focus area is now in full speed, accompanied with 
several big multi-group projects: Tekes big strategic opening “Re:Know”, 
EU FP7 funded “MindSee” project and Academy of Finland’s “Multivire” 
project. We have e.g. developed a technique called interactive intent 
modeling that allows humans to direct exploratory search. The technique 
has been implemented in a real-world search engine SciNet. The search 
engine anticipates user’s search intents and visualizes them on a novel 
“Intent Radar” screen. 
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Collaboration
HIIT collaborates actively both within Helsinki area and internationally, and 
acts as a link between researchers, companies and public administration.

Collaboration in Helsinki IT
HIIT coordinates common activities of computer science research at 
Helsinki area in several ways: education, recruitments, and joint initiatives. 

In doctoral education, HIIT coordinates the Helsinki Doctoral Education 
Network in Information and Communications Technology (HICT). 
HICT is a collaborative doctoral education network hosted jointly by Aalto 
University and the University of Helsinki, that continues the successful 
tradition of collaboration in Helsinki area. Altogether 55 supervisors and 
over 200 students belong to the network that operates at three departments 
at Aalto University and one department at University of Helsinki. 

HIIT also collaborates with Institute for Molecular Medicine Finland 
FIMM in recruiting PhD students to rotate between research groups at 
FIMM and HIIT. The collaboration is part of the Nordic EMBL Partnership 
for Molecular Medicine and the call is able to attract a large number of 
excellent doctoral candidates from all over the world.

Data Science is a big research focus for the whole HIIT, spanning over 
several application areas. It is a new discipline whose objective is to provide 
the underlying theory and the necessary tools to cope with the current 
data revolution. The education in this area has been boosted by several 
education programmes such as the Master’s Programme in Machine 
learning and Data mining (Madacamia) at Aalto and Data Science study 
profile at University of Helsinki. For interdisciplinary studies, Analytics and 
Data Science is a new minor topic available for all MSc students at Aalto, 
jointly coordinated by professor Aristides Gionis from HIIT and professor 
Pekka Malo at Aalto BIZ. The goal of the minor is to educate students on 
how to become proficient in making sense of such big data, and how to 
apply data analysis skills on their own domain of expertise.

Recruitment is an important mean to boost collaboration. HIIT arranges 
joint Helsinki IT postdoc and senior researcher calls together with several 
departments in the field of computer science at Aalto University and 
University of Helsinki. These joint calls leverage on and further enhance 
the brand of Helsinki as a hub of computer science, and attract a wide 
range of high-level applicants. 

Helsinki Distinguished Lecture Series on Future Information 
Technology, coordinated by HIIT, continues to attract world-class speakers 
and a wide audience. Speakers during 2014 were Corinna Cortes, Head 
of Google Research, New York; Professor Roderick Murray-Smith from 
University of Glasgow; and Professor Wojciech Szpankowski from Purdue 
University. The first speaker of 2015 was Mikko Hyppönen, Chief Research 
Officer of F-Secure. 
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Digi Platform is Aalto University’s new collaborative initiative in the field 
of ICT and digitalization, to maximize Aalto’s internal synergies in a non-
exclusive manner, and to increase Aalto’s external visibility. In the Digi 
platform, expertise across Aalto is brought together to maximize the 
potential of IT to boost other sciences, technologies and society. Currently 
in Aalto the field is very large but scattered, and the platform aims to 
coordinate and raise the profile of Aalto. HIIT coordinates the Digi Platform, 
and University of Helsinki participates in the platform via HIIT.

HIIT is active in the ICT SHOK Digile (Strategic Centre for Science, 
Technology and Innovation), shaping the collaboration between 
universities and companies in Finland. Professor Sasu Tarkoma is the 
academic coordinator of Digile’s research programme Internet of Things, 
and Professor Petri Myllymäki is the academic coordinator of Data to 
Intelligence D2I programme. HIIT researchers participate also in the Health 
field SHOK SalWe.

International collaboration
All HIIT’s activities are inherently international, mostly in a bottom-
up manner. Cooperation with key international research institutes and 
universities is active: Berkeley (ICSI and UC Berkeley), MIT, Centre for 
Computational Statistics and Machine Learning (CSML) at UCL, European 
Bioinformatics Institute EBI, Human Technology Lab (HTLab) at University 
of Padova, and Waseda University, to name a few. 

HIIT coordinates Aalto University’s and University of Helsinki’s strategic 
partnership with NSF Science and Technology Center for Science of 
Information (SoI). The member universities of the SoI center are Purdue 
(leader), Bryn Mawr, Howard, MIT, Princeton, Stanford, Texas A&M, UC 
Berkeley, UCSD and Urbana-Champaign. Other strategic partners in 
Europe are ETH (Zürich, Switzerland) and the LINCS network (Paris, 
France).

EIT ICT Labs is an European initiative intended to turn Europe into a global 
leader in ICT innovation. It aims to fulfill this mission by establishing a new 
type of partnership between leading companies, research centres, and 
universities in Europe. One of the 5 nodes is Helsinki, and Professor Marko 
Turpeinen of HIIT is Helsinki Node Director. Several HIIT researchers 
have research projects with EIT ICT Labs and are thus contributors to the 
establishment and ramp up of the EIT ICT Labs activities in Helsinki. 

HIIT’s researcers are active in organizing high-profile international 
conferences and workshops: the most recent ones are 17th International 
Conference on Artificial Intelligence and Statistics (AISTATS 2014), IEEE 
International Conference on Data Mining (ICDM 2014), 13th International 
Symposium on Intelligent Data Analysis (IDA 2014), and Discovery Science 
(DS 2014).
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Societal impact
HIIT’s researchers and alumni establish approximately one startup 
company per year, one of the newest ones being Etsimo whose mission is 
“discovery beyond search”. 

HIIT aims to boost the competitiveness of the Finnish information industry 
and information society in the long run by linking scientific research with the 
long-term high-risk research and development of the information industry, 
and by contributing to the development of the information society. HIIT both 
anticipates developments of the information society and influences them. 
New technologies developed at HIIT are taken into use at the ICT sector or 
other fields in the commercial and public sector.

HIIT researchers have been active in issues related to public policy having 
the profile of a vocal and visible participant in the public debate related to 
various important themes of information society, especially the discussion 
on emerging social forms of media use, immaterial rights, privacy and trust 
in the network society. 

Views for 2015
A new Board of HIIT was nominated in early 2014, as described in 
more detail in Chapter 3 of this Annual Report. One of the first tasks of 
the Board was to open a call for a new Director in Autumn 2014. The 
selection was made in early 2015, and Professor Petri Myllymäki, a HIIT 
group leader and programme director, will start as a new Director in 
August 2015. Professor Samuel Kaski’s 5-year term will end in July 2015. 



10 HIIT Annual Report 2014

Helsinki Institute for Information Technology

HIIT	
  Board	
  
Chair	
  Risto	
  Nieminen	
  

Scien/fic	
  Advisory	
  Board	
  

Director	
  
Samuel	
  Kaski	
  	
  

	
  
Vice-­‐director	
  
Patrik	
  Floréen	
  

Administra/ve	
  services	
  

Steering	
  Group	
  
HIIT	
  Director,	
  Vice-­‐director,	
  Programme	
  directors;	
  Secretary:	
  research	
  coordinator	
  Ella	
  Bingham	
  

Algorithmic	
  Data	
  
Analysis	
  (ADA)	
  

	
  
Director	
  

ArisGdes	
  Gionis	
  
	
  

Data	
  Mining	
  
ArisGdes	
  Gionis	
  

Parsimonius	
  
Modelling	
  

Jaakko	
  Hollmén	
  

Kernel	
  Machines,	
  
PaFern	
  Analysis	
  

and	
  
Computa/onal	
  

Biology	
  
Juho	
  Rousu	
  

Neuroinforma/cs	
  
Aapo	
  Hyvärinen	
  

Discovery	
  
Hannu	
  Toivonen	
  

New	
  Paradigms	
  
in	
  Compu/ng	
  
PeMeri	
  Kaski	
  

Combinatorial	
  
PaFern	
  Matching	
  
Esko	
  Ukkonen	
  

Genome-­‐Scale	
  
Algorithms	
  	
  
Veli	
  Mäkinen	
  

Computa/onal	
  
Inference	
  (CI)	
  

	
  
Director	
  

Petri	
  Myllymäki	
  
	
  

Bayesian	
  
Sta/s/cs	
  

Jukka	
  Corander	
  

Sta/s/cal	
  
Machine	
  Learning	
  

and	
  
Bioinforma/cs	
  	
  
Samuel	
  Kaski	
  

Complex	
  Systems	
  
Computa/on	
  
Petri	
  Myllymäki	
  

Computa/onal	
  
Logic	
  

Ilkka	
  Niemelä	
  

Distributed	
  and	
  
Mobile	
  Cloud	
  

Systems	
  (DMC)	
  
	
  

Director	
  
Keijo	
  Heljanko	
  

	
  
	
  

Par/cipa/ng	
  
professors:	
  

	
  
Andrei	
  Gurtov	
  
Keijo	
  Heljanko	
  

Jussi	
  Kangasharju	
  
Sasu	
  Tarkoma	
  
AnQ	
  Ylä-­‐Jääski	
  

Network	
  Society	
  
(NS)	
  

	
  
Director	
  

Giulio	
  Jacucci	
  
	
  

Ubiquitous	
  
Interac/on	
  
Giulio	
  Jacucci	
  

Social	
  Interac/on	
  
and	
  Emo/on	
  
Niklas	
  Ravaja	
  

Digital	
  Content	
  
Communi/es	
  

(HIIT-­‐EIT)	
  
Marko	
  Turpeinen	
  

HIIT-­‐Wide	
  Focus	
  Area	
  



 HIIT Annual Report 2014 11

Research

Algorithmic Data Analysis (ADA) Programme

The mission of the Algorithmic Data Analysis research programme at HIIT 
is to develop useful 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. The research 
focuses on the algorithmic and modeling problems of combinatorial 
pattern matching, data mining, and machine learning. The work is 
strongly interdisciplinary. Developing new concepts and algorithms is an 
iterative process consisting of interacting extensively with the application 
experts, formulating computational concepts, analyzing the properties 
of the concepts, designing algorithms and analyzing their performance, 
implementing and experimenting with the algorithms, and applying the results 
in practice. The main application areas of ADA are in biology, medicine, 
environmental studies, creativity, social networks, and neuroscience.

ada
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Combinatorial Pattern Matching,  
Professor Esko Ukkonen
The combinatorial pattern-matching group develops combinatorial 
algorithms and probabilistic modeling techniques for pattern search and 
synthesis problems in sequential and higher-dimensional data. The team 
is interested in the basic research of the theoretical aspects of the area as 
well as in various applications such as genome structure, gene regulation, 
and information retrieval.

Key publications:

•	 Emanuele Giaquinta, Kimmo Fredriksson, Szymon Grabowski, Alexandru 
I Tomescu and Esko Ukkonen. Motif matching using gapped patterns. 
Theoretical Computer Science. 548, p. 1-13 13 p., 2014

•	 Leena Salmela, Eric Rivals. LoRDEC: accurate and efficient long read 
error correction. Bioinformatics, vol 30, no. 24, pp. 3506-3514, 2014.

•	 Virpi Ahola, Rainer Lehtonen, Panu Somervuo, Leena Salmela, Patrik 
Koskinen, Pasi Rastas, Niko Valimaki, Lars Paulin, Jouni Kvist, Niklas 
Wahlberg, Jaakko Tanskanen, Emily A Hornett, Laura C Ferguson, 
Shiqi Luo, Zijuan Cao, Maaike A de Jong, Anne Duplouy, Olli-Pekka 
Smolander, Heiko Vogel, Rajiv C McCoy, Kui Qian, Swee Chong 
Wong, Qin Zhang, Freed Ahmad, Jani K Haukka, Aruj Joshi, Jarkko 
Salojarvi, Christopher W Wheat, Ewald Grosse-Wilde, Daniel Hughes, 
Riku Katainen, Esa Pitkanen, Johannes Ylinen, Robert M Waterhouse, 
Mikko Turunen, Anna Vaharautio, Sami P Ojanen, Alan H Schulman, 
Minna Taipale, Daniel Lawson, Esko Ukkonen, Veli Mäkinen, Marian R 
Goldsmith, Liisa Holm, Petri Auvinen, Mikko J Frilander, Ilkka Hanski. 
The Glanville fritillary genome retains an ancient karyotype and reveals 
selective chromosomal fusions in Lepidoptera. Nature Communications, 
vol 5, 4737, 2014.

•	 Kimmo Fredriksson, Emanuele Giaquinta. On a compact encoding of the 
swap automaton. Information Processing Letters, vol 114, no. 7, pp. 392–
396, 2014.

•	 Domenico Cantone, Simone Faro, Emanuele Giaquinta. Text searching 
allowing for inversions and translocations of factors. Discrete Applied 
Mathematics, vol 163, pp. 247-257, 2014.
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Data Mining, Professor Aristides Gionis
The data-mining group focuses on developing novel methods to extract 
knowledge from data, designing algorithms to summarize large volumes 
of data efficiently and effectively, and exploring new ways of using the 
extracted information. Specific areas of interest include: pattern discovery, 
clustering and outlier detection, graph mining, social-network analysis, 
analysis of information networks and social-network dynamics, and 
analysis of smart-city sensor data. 

Key publications:

•	 Hongyu Su, Aristides Gionis, Juho Rousu. Structured Prediction of 
Network Response. International Conference on Machine Learning, pp. 
442-450, 2014.

•	 Polina Rozenshtein, Nikolaj Tatti, Aristides Gionis. Discovering Dynamic 
Communities in Interaction Networks. European Conference on Machine 
Learning and Knowledge Discovery in Databases, ECML PKDD 2014, 
pp. 678-693, 2014.

•	 Polina Rozenshtein, Aris Anagnostopoulos, Aristides Gionis, Nikolaj 
Tatti. Event detection in activity networks. ACM SIGKDD Conference on 
Knowledge Discovery and Data Mining, KDD 2014, pp. 1176-1185, 2014.

•	 Aristides Gionis, Theodoros Lappas, Konstantinos Pelechrinis, 
Evimaria Terzi. Customized tour recommendations in urban areas. ACM 
International Conference on Web Search and Data Mining, WSDM 2014, 
pp. 313-322, 2014.

•	 Jussi Korpela, Kai Puolamäki, Aristides Gionis. Confidence bands for 
time series data. Data Mining and Knowledge Discovery, Vol. 28, nro 
5-6, pp. 1530-1553, 2014.

•	 Esther Galbrun, Aristides Gionis, Nikolaj Tatti. Overlapping community 
detection in labeled graphs. Data Mining and Knowledge Discovery, Vol. 
28, nro 5-6, pp. 1586-1610, 2014.

•	 Francesco Bonchi, Aristides Gionis, Tamir Tassa. Identity obfuscation in 
graphs through the information theoretic lens. Information Sciences. Vol. 
275, pp. 232-256, 2014.

•	 Nikolaj Tatti, Fabian Moerchen, Toon Calders. Finding Robust Item sets 
under Subsampling. ACM Trans. Database Syst. 39(3): 20, 2014.

•	 Hao Wu, Jilles Vreeken, Nikolaj Tatti, Naren Ramakrishnan. Uncovering 
the plot: detecting surprising coalitions of entities in multi-relational 
schemas. Data Min. Knowl. Discov. 28(5-6): 1398-1428, 2014.

•	 Orestis Kostakis. Classy: fast clustering streams of call-graphs. Data 
Min. Knowl. Discov. 28(5-6): 1554-1585, 2014.

•	 Ingmar Weber, Venkata Rama Kiran Garimella. Using Co-Following for 
Personalized Out-of-Context Twitter Friend Recommendation. ICWSM 
2014.

ada
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Discovery Group: Data Mining and Computational 
Creativity, Professor Hannu Toivonen
The Discovery group develops novel methods and tools for data min-
ing and computational creativity. Our focus is on algorithmic methods for 
discovering links and patterns in data, and recently also on their use in 
creative systems. Computational creativity is interesting on its own right 
but also as an application area for data mining methods. We work on ver-
bal creativity, i.e., computational poetry and humor, and also on automatic 
composition of music. Our emphasis is novel methods that minimize the 
need for manually coded or language-specific knowledge. 

Key publications:

•	 Ravi Kumar, Hannu Toivonen, Jian Pei, Joshua Zhexue Huang, and Xin-
dong Wu (Editors): Proceedings, 14th IEEE International Conference on 
Data Mining, IEEE Computer Society, Los Alamitos, CA. 2014. 

•	 Fang Zhou, Hannu Toivonen, Ross D King. The Use of Weighted Graphs 
for Large-Scale Genome Analysis. PLoS One, vol 9, no. 3, 2014.

•	 Joonas Paalasmaa, Hannu Toivonen, Markku Partinen. Adaptive Heart-
beat Modeling for Beat-to-Beat Heart Rate Measurement in Ballistocar-
diograms. IEEE Journal of Biomedical and Health Informatics, Early ac-
cess, 2014.

•	 Anna Kantosalo, Jukka Toivanen, Ping Xiao, Hannu Toivonen. From Iso-
lation to Involvement: Adapting Machine Creativity Software to Support 
Human-Computer Co-Creation. The Fifth International Conference on 
Computational Creativity, pp. 1-7, 2014.

•	 Jukka Toivanen, Oskar Gross, Hannu Toivonen. “The Officer Is Taller 
Than You, Who Race Yourself!” Using Document Specific Word Associa-
tions in Poetry Generation. The Fifth International Conference on Com-
putational Creativity, 2014.

•	 Jiuyong Li, Jixue Liu, Hannu Toivonen, Kenji Satou, Youqiang Sun, 
Bingyu Sun. Discovering statistically non-redundant subgroups. Knowl-
edge-Based Systems, vol 67, pp. 315-327, 2014.

•	 Oskar Gross, Antoine Doucet, Hannu Toivonen. Document summariza-
tion based on word associations. The 37th international ACM SIGIR con-
ference on Research and development in information retrieval, pp. 1023-
1026, 2014.
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Neuroinformatics,  
Professor Aapo Hyvärinen
Neuroinformatics is widely defined as the cross-fertilization of information-
processing and mathematical sciences on the one hand, and neural and 
cognitive sciences on the other. 

Our group works on different aspects of neuroinformatics related to 
machine learning. We model the visual system in the brain by analyzing the 
statistical structure of the natural input images. We apply machine learning 
models on neuroimaging data, in particular MEG. We also develop the 
relevant theory of statistical machine learning, typically unsupervised. 

Key publications:

•	 Michael Gutmann, Valero Laparra, Aapo Hyvärinen, Jesús Malo. Spatio-
Chromatic Adaptation via Higher-Order Canonical Correlation Analysis of 
Natural Images. PLoS One, vol 9, no. 2, 2014.

•	 Pavan Ramkumar, Lauri Parkkonen, Aapo Hyvärinen. Group-level spatial 
independent component analysis of Fourier envelopes of resting-state 
MEG data. NeuroImage, vol 86, pp. 480-491, 2014.

•	 Jouni Puuronen, Aapo Hyvärinen. A Bayesian inverse solution using 
independent component analysis. Neural Networks, vol 50, pp. 47-59, 
2014.

•	 Tatsuya Tashiro, Shohei Shimizu, Aapo Hyvärinen, Takashi Washio. 
ParceLiNGAM: A Causal Ordering Method Robust Against Latent 
Confounders. Neural Computation, vol 26, no. 1, pp. 57-83, 2014.

•	 Ilmari Kurki, Jussi Saarinen, Aapo Hyvärinen. Investigating shape 
perception by classification images. Journal of vision, vol 14, no. 12, 24, 
2014.

•	 Jun-ichiro Hirayama, Takeshi Ogawa, Aapo Hyvärinen. Simultaneous 
blind separation and clustering of coactivated EEG/MEG sources 
for analyzing spontaneous brain activity. 36th Annual International 
Conference of the IEEE Engineering in Medicine and Biology Society: 
(EMBC 2014), pp. 4932-4935, 2014.

ada
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Parsimonious Modeling,  
Dr. Jaakko Hollmén
The research group Parsimonious Modelling develops novel computational 
data analysis methods and applies these methods on two application fields: 
cancer genomics and environmental informatics. Parsimonious modeling 
aims at simple, compact, or sparse models as a result of learning from data 
in the presence of very little or no a priori information about the modeled 
problem. Simplicity of the models facilitates understanding of the problem 
domain by humans.

Both application fields present similar challenges to the data analysis 
problems: the high dimensionality of observed data and the presence 
of moderate or large noise levels are both factors that bear fundamental 
problems for any data analysis. Seeking new areas of application and 
interfacing the newest application domains with lots of novel types of 
generated data helps in finding new, unsolved settings of problems.

Key publications:

•	 Konsta Sirviö, Jaakko Hollmén. Multi-Step Ahead Forecasting of Road 
Condition Using Least Squares Support Vector Machines. European 
Symposium on Artificial Neural Networks, Computational Intelligence and 
Machine Learning, ESANN 2014. pp. 661-666, 2014.

•	 Jesse Read, Jaakko Hollmén. A Deep Interpretation of Classifier Chains. 
International Symposium on Intelligent Data Analysis, IDA 2014, pp. 251-
262, 2014.

•	 Prem Raj Adhikari, Anze Vavpetic, Jan Kralj, Nada Lavrac, Jaakko 
Hollmén. Explaining mixture models through semantic pattern mining 
and banded matrix visualization. International Conference on Discovery 
Science, DS2014, Springer Berlin Heidelberg, pp. 86-97, 2014.

•	 Indre Zliobaite, Jaakko Hollmén. Mobile Sensing Data for Urban Mobility 
Analysis: A Case Study in Preprocessing. CEUR workshop proceedings. 
pp. 309-314, 2014.

•	 Indre Zliobaite, Jaakko Hollmén, Heikki Junninen. Regression models 
tolerant to massively missing data: a case study in solar radiation 
nowcasting. Atmospheric Measurement Techniques Discussions, Vol. 7, 
nro 7, pp. 7137-7174, 2014.

•	 Indrė Žliobaitė, Jaakko Hollmén. Optimizing regression models for data 
streams with missing values. Machine Learning, In press.
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ada

Kernel Machines, Pattern Analysis and Computational 
Biology, Professor Juho Rousu  

The group develops machine learning methods, models and tools for 
computational sciences, in particular computational biology. The group 
focuses on kernel methods and regularized learning for multiple and 
structured targets, multiple views and ensembles. Applications of interest 
include network reconstruction (Pitkänen et al, 2014) and labeling, gene 
functional classification, metabolite identification (MIDAS, Academy of 
Finland grant, 2013-2017) and synthetic biology (LiF, Tekes strategic 
opening, 2014-2016). In our most recent approach in metabolite identification 
from tandem mass spectrometric data, an important bottleneck problem in 
metabolomics, we combine molecular fragmentation models with multiple 
kernel learning, thus achieving state-of-the-art predictive performance 
(Shen et al. 2014).  In machine learning, in collaboration with University 
College London and Laval University, Canada, we have developed new 
methods for multilabel classification, based on ensemble learning on 
a collection of random output graphs imposed on the multilabels, and a 
kernel-based structured output learner as the base classifier (Marchand et 
al. 2014). Another example of our recent work is structured prediction for 
predicting subgraphs of a network responding to a stimulus (Su et al. 2014).

Key publications:

•	 Mario Marchand, Hongyu Su, Emilie Morvant, Juho Rousu, John Shawe-
Taylor. Multilabel Structured Output Learning with Random Spanning 
Trees of Max-Margin Markov Networks. Annual Conference on Neural 
Information Processing Systems, pp. 873-881, 2014.

•	 Esa Pitkänen, Paula Jouhten, Jian Hou, Muhammad Syed Fahad, 
Peter Blomberg, Jana Kludas, Merja Oja, Liisa Holm, Merja Penttilä, 
Juho Rousu. Comparative Genome-Scale Reconstruction of Gapless 
Metabolic Networks for Present and Ancestral Species. PLOS 
Computational Biology, Vol. 10, nro 2, 2014.

•	 Shen Huibin, Kai Dührkop, Sebastian Böcker, Juho Rousu. Metabolite 
identification through multiple kernel learning on fragmentation trees. 
Bioinformatics 30, no. 12, pp.i157-i164, 2014.

•	 Hongyu Su, Aristides Gionis, Juho Rousu. Structured Prediction of 
Network Response. International Conference on Machine Learning, pp. 
442-450, 2014.
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Genome-Scale Algorithms,  
Professor Veli Mäkinen
We develop algorithms and data structures for the analysis of genome-
scale data. Such data is abundant due to modern molecular biology 
measurement techniques like high-throughput sequencing. We are 
especially interested in applications of compressed data structures, that 
make it possible to analyse the often highly redundant data within the 
space of their information content. We also study other scalability aspects 
like distributed computation/storage around genome-scale data.

Key publications:

•	 Veli Mäkinen. Editorial: Special Issue on Algorithms for Sequence 
Analysis and Storage. Algorithms, vol 7, no. 1, pp. 186-187, 2014.

•	 Veli Mäkinen, Daniel Valenzuela. Recombination-aware alignment of 
diploid individuals. BMC Genomics, vol 15, no. Suppl 6, pp. S15, 2014.

•	 Jouni Sirén, Niko Välimäki, Veli Mäkinen. Indexing Graphs for Path 
Queries with Applications in Genome Research. IEEE/ACM Transactions 
on Computational Biology and Bioinformatics, vol 11, no. 2, pp. 375-388, 
2014.

•	 Simon Gog, Kalle Karhu, Juha Kärkkäinen, Veli Mäkinen, Niko Välimäki. 
Multi-pattern matching with bidirectional indexes. Journal of Discrete 
Algorithms, vol 24, pp. 26-39, 2014.

•	 Romeo Rizzi, Alexandru I Tomescu, Veli Mäkinen. On the complexity of 
Minimum Path Cover with Subpath Constraints for multi-assembly. BMC 
Bioinformatics, vol 15, no. S9, pp. S5, 2014.

•	 Virpi Ahola, Rainer Lehtonen, Panu Somervuo, Leena Salmela, Patrik 
Koskinen, Pasi Rastas, Niko Välimaki, Lars Paulin, Jouni Kvist, Niklas 
Wahlberg, Jaakko Tanskanen, Emily A Hornett, Laura C Ferguson, 
Shiqi Luo, Zijuan Cao, Maaike A. de Jong, Anne Duplouy, Olli-Pekka 
Smolander, Heiko Vogel, Rajiv C McCoy, Kui Qian, Wong Swee Chong, 
Qin Zhang, Freed Ahmad, Jani K Haukka, Aruj Joshi, Jarkko Salojärvi, 
Christopher W Wheat, Ewald Grosse-Wilde, Daniel Hughes, Riku 
Katainen, Esa Pitkänen, Johannes Ylinen, Robert M Waterhouse, 
Mikko Turunen, Anna Vähärautio, Sami P Ojanen, Alan H Schulman, 
Minna Taipale, Daniel Lawson, Esko Ukkonen, Veli Mäkinen, Marian R 
Goldsmith, Liisa Holm, Petri Auvinen, Mikko J Frilander, Ilkka Hanski. 
The Glanville fritillary genome retains an ancient karyotype and reveals 
selective chromosomal fusions in Lepidoptera. Nature Communications, 
vol 5, 4737, 2014.
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New Paradigms in Computing,  
Professor Petteri Kaski  
The group performs basic research at the intersection of core computer 
science (algorithm design and analysis) and discrete mathematics, 
with an emphasis towards novel techniques and less studied models of 
computation. We invest substantial effort to high-risk, high-yield research 
problems of relatively broad theoretical interest, selected on both problem 
and method driven basis. However, we also aim at rapid publication of 
more specific, smaller observations. We particularly seek and value solid 
results with mathematical elegance and simplicity.

The current research themes of the group are threefold. (1) Exploring the 
interplay between algebraic, combinatorial, and geometric techniques 
in the design of exact deterministic algorithms. For example, many 
combinatorial problems can be cast in algebraic form, whereby a nontrivial 
algebraic algorithm yields a more efficient solution compared with direct 
combinatorial tools. (2) Restricted models of computation and tradeoffs in 
resources and/or objectives. For example, one fundamental limitation in 
modern large-scale distributed systems is the infeasibility of central control. 
In practice, the system must be operated by a distributed algorithm in which 
each computational node operates based on the information available in its 
local neighbourhood only. Assuming this setting, is it possible to achieve 
globally optimal or near-optimal operation? What is the tradeoff between the 
available information and the degree of approximation for the optimum? (3) 
While we are a theory group, we occasionally engage in practical algorithm 
implementation. Examples include attacks on combinatorial classification 
problems and applications in computational geometry. 

Key publications:

•	 Andreas Björklund, Petteri Kaski, Łukasz Kowalik: Counting thin 
subgraphs via packings faster than meet-in-the-middle time. Proc. 25th 
ACM-SIAM Symposium on Discrete Algorithms (SODA 2014), pp. 594–
603, Society for Industrial and Applied Mathematics, 2014.

•	 Mika Göös, Juho Hirvonen, Jukka Suomela: Linear-in-Δ lower bounds 
in the LOCAL model. Proc. 33rd ACM SIGACT-SIGOPS Symposium 
on Principles of Distributed Computing (PODC 2014), pp. 86–95, ACM 
Press, 2014.

•	 Kustaa Kangas, Mikko Koivisto, Teppo Niinimäki. Learning chordal 
Markov networks by dynamic programming. Advances in Neural 
Information Processing Systems 27, NIPS 2014, pp. 2357–2365, 2014.

•	 Brandon Malone, Kustaa Kangas, Matti Järvisalo, Mikko Koivisto, Petri 
Myllymäki. Predicting the hardness of learning Bayesian networks. AAAI 
Conference on Artificial Intelligence. AAAI 2014, Association for the 
Advancement of Artificial Intelligence, pp. 2460–2466, 2014.

ada
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Computational Inference (CI) Programme 
 
The four groups of the CI programme are all members of the Finnish 
Centre of Excellence in Computational Inference Research (COIN), and 
the objectives of the programme are closely intertwined with those of 
COIN. 
 
The main objective of CI is to develop methods for transforming the data 
produced by the current data revolution into useful information. The 
key methodology for achieving this goal is statistical and computational 
inference based on the data. The emphasis is on large data collections 
and computationally demanding modelling and inference algorithms. Our 
mission is to push the boundary towards both more complex problems, 
requiring more structured data models, and towards extremely rapid 
inference. We address a set of carefully chosen interdisciplinary “grand 
challenge” -level problems with high societal impact where solving the 
data intensive problems requires novel methodologies that can only result 
from combining the expertise of separate subfields. 
 
Our mission brings up four partially overlapping methodological focus 
areas: Learning of massive data-driven models; Learning from multiple 
sources; Statistical inference in highly structured stochastic models; and 
Extreme inference engine.  
 
In applied research our work is also motivated by the big data and 
ubiquitous computing vision, where adaptivity, context-awareness and 
personalisation are key enablers. We see that our four methodological 
research areas support strongly each other, and they all address from a 
different perspective the key technological problems we face in our future 
“big data” information society. In our applied research we link our strong 
basic research work in machine learning and constraint reasoning to well-
motivated applied research activities involving prototype applications and 
real-world deployments.

ci
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Statistical Machine Learning and Bioinformatics, 
Professor Samuel Kaski
We develop new methods for machine learning, computational inference, 
and probabilistic modeling. We focus on models for learning from multiple 
data sources, including multi-view learning and multi-task learning, and 
methods combining mechanistic models and probabilistic inference. 
Our primary application areas are computational systems biology and 
medicine, bioinformatics, user interaction, data visualization, as well as 
neuroinformatics. Our main lines of work include Bayesian methodologies 
for data integration and modeling dependencies between multiple data 
sets with co-occurring samples, model-driven methods for retrieving and 
visualizing data sets, and Gaussian process models of genomic time series 
as well as quantitative analysis of sequencing data.

Key publications:

•	 James C Costello, Laura M Heiser, Elisabeth Georgii, Mehmet Gönen, 
Michael P Menden, Nicholas J Wang, Mukesh Bansal, Muhammad 
Ammad-ud-din, Petteri Hintsanen, Suleiman A Khan, John-Patrick 
Mpindi, Olli Kallioniemi, Antti Honkela, Tero Aittokallio, Krister 
Wennerberg, NCI DREAM Community, James J Collins, Dan Gallahan, 
Dinah Singer, Julio Saez-Rodriguez, Samuel Kaski, Joe W Gray, Gustavo 
Stolovitzky. A community effort to assess and improve drug sensitivity 
prediction algorithms. Nature Biotechnology, Vol. 32, pp. 1202-1212, 
2014.

•	 Manuel J A Eugster, Tuukka Ruotsalo, Michiel M Spapé, Ilkka Kosunen, 
Oswald Barral, Niklas Ravaja, Giulio Jacucci, and Samuel Kaski. 
Predicting term-relevance from brain signals. In Proceedings of the 37th 
International ACM SIGIR Conference on Research & Development in 
Information Retrieval, pp. 425–434, New York, NY, 2014

•	 Mehmet Gönen, Samuel Kaski. Kernelized Bayesian Matrix Factorization. 
IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol. 36, 
nro 10, pp. 2047-2060, 2014.

•	 Samuel Kaski, Jukka Corander. Proceedings of the Seventeenth 
International Conference on Artificial Intelligence and Statistics, JMLR 
W&CP, Vol. 33, 2014.

•	 Pekka Marttinen, Matti Pirinen, Antti-Pekka Sarin, Jussi Gillberg, 
Johannes Kettunen, Ida Surakka, Antti J Kangas, Pasi Soininen, Paul 
O’Reilly, Marika Kaakinen, Mika Kähönen, Terho Lehtimäki, Mika Ala-
Korpela, Olli T Raitakari, Veikko Salomaa, Marjo-Riitta Järvelin, Samuli 
Ripatti, Samuel Kaski. Assessing multivariate gene-metabolome 
associations with rare variants using Bayesian reduced rank regression. 
Bioinformatics, Vol. 30, nro 14, pp. 2026-2034, 2014.

•	 Sohan Seth, Niko Välimäki, Samuel Kaski, Antti Honkela. Exploration and 
retrieval of whole-metagenome sequencing samples. Bioinformatics, Vol. 
30, nro 17, pp. 2471-2479, 2014.

ci
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Bayesian Statistics, 
Professor Jukka Corander
We do research on theoretical and applied machine learning, biometry, 
bioinformatics and forensic statistics. Some specific areas of interest are 
clustering (see e.g. Blomstedt et al. 2014, IEEE TPAMI) and statistical 
inference in highly structured stochastic models (see e.g. Numminen et 
al. Royal Proceedings B). Our main application area is computational 
biology, in particular models for evolution and transmission of bacteria and 
viruses, with several highlight publications published in Nature Genetics 
and Proceedings of the National Academy of Sciences. These findings 
have been enabled by our better scalable Bayesian inference methods 
for the analysis of bacterial whole-genome data that are several orders of 
magnitude faster than recent other methods based on standard Bayesian 
computation. For further details and complete publication list see www.
helsinki.fi/bsg 

Key publications:

•	 Paul Blomstedt et al. A Bayesian predictive model for clustering data 
of mixed discrete and continuous type. IEEE Transactions on Pattern 
Analysis and Machine Intelligence, pp. 489-498, 2014.

•	 Luca Martino et al. An adaptive population importance sampler. IEEE 
international conference on acoustics, speech and signal processing, pp. 
8038- 8042, 2014.

•	 Johan Pensar et al. Labeled Directed Acyclic Graphs: a generalization of 
context-specific independence in directed graphical models. Data Mining 
and Knowledge Discovery, pp.503-533, 2014.

•	 Nicola Casali et al. Evolution and transmission of drug-resistant 
tuberculosis in a Russian population. Nature Genetics, vol 46, no. 3, pp. 
279-286, 2014.

•	 Astrid von Mentzer et al. Identification of enterotoxigenic Escherichia coli 
(ETEC) clades with long-term global distribution. Nature Genetics, vol 46, 
no. 12, pp. 1321-1326, 2014.

•	 Yaara Oren et al. Transfer of noncoding DNA drives regulatory rewiring 
in bacteria. The National Academy of Sciences of the United States of 
America, vol 111, no. 45, pp. 16112-16117, 2014.

•	 Claire Chewapreecha et al. Dense genomic sampling identifies highways 
of pneumococcal recombination. Nature Genetics, vol 46, no. 3, pp. 305-
309, 2014.

•	 Elina Numminen et al. Two-phase importance sampling for inference 
about transmission trees. The Royal Society B. Biological Sciences, vol 
281, no. 1794, 2014. 

•	 Gemma C. Langridge et al. Patterns of Genome Evolution That Have 
Accompanied Host Adaptation in Salmonella. The National Academy of 
Sciences, vol 112, no. 3, pp. 863-868, 2014. 

•	 Samuel K Sheppard et al. Cryptic ecology among host generalist 
Campylobacter jejuni in domestic animals. Molecular Ecology, vol 23, no. 
10, pp. 2442-2451, 2014.
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Complex Systems Computation (CoSCo), 
Professor Petri Myllymäki 
The Complex Systems Computation Research Group investigates 
computational modeling issues in complex systems, and the related 
implementation aspects, focusing on prediction and model selection 
tasks. The work has both a strong basic research component, being at 
the intersection of computer science, information theory and mathematical 
statistics, and an applied component where the results have been used for 
solving problems in various areas from social and historical sciences to 
criminology, ecology, medicine and industrial engineering. 

The research areas addressed include probabilistic modeling and data 
analysis, information theoretical approaches to inference, constraint 
reasoning and ubiquitous computing. Central themes in the applied 
research include information retrieval, user modeling, context-awareness 
and data visualization.

Key publications:

•	 Jeremias Berg, Matti Järvisalo, Brandon Malone. Learning Optimal 
Bounded Treewidth Bayesian Networks via Maximum Satisfiability. The 
17th International Conference on Artificial Intelligence and Statistics 
(AISTATS 2014), pp. 86-95, 2014.

•	 Ralf Eggeling, Teemu Roos, Petri Myllymäki, Ivo Grosse. Robust learning 
of inhomogeneous PMMs. The 17th International Conference on Artificial 
Intelligence and Statistics (AISTATS-2014), pp. 229-237.

•	 Brandon Malone, Kustaa Kangas, Matti Järvisalo, Mikko Koivisto, Petri 
Myllymäki. Predicting the Hardness of Learning Bayesian Networks. The 
28th AAAI Conference on Artificial Intelligence (AAAI 2014), pp. 2460-
2466.

•	 Kerstin Bunte, Matti Järvisalo, Jeremias Berg, Petri Myllymäki, Jaakko 
Peltonen, Samuel Kaski. Optimal Neighborhood Preserving Visualization 
by Maximum Satisfiability. The 28th AAAI Conference on Artificial 
Intelligence (AAAI 2014), pp. 1694-1700.

•	 Wolfgang Dvořák, Matti Järvisalo, Johannes Peter Wallner, and Stefan 
Woltran. Complexity-Sensitive Decision Procedures for Abstract 
Argumentation. Artificial Intelligence 206:53-78, 2014.

•	 Antti Hyttinen, Frederik Eberhardt, Matti Järvisalo. Constraint-based 
Causal Discovery: Conflict Resolution with Answer Set Programming. 
The 30th Conference on Uncertainty in Artificial Intelligence (UAI 2014), 
pp. 340-349, 2014.

•	 Kumaripaba Athukorala, Antti Oulasvirta, Dorota Głowacka, Jilles 
Vreeken, and Giulio Jacucci. Narrow or Broad?: Estimating Subjective 
Specificity in Exploratory Search. In Proceedings of the 23rd ACM 
International Conference on Conference on Information and Knowledge 
Management (CIKM ‘14), 819-828.

•	 Michael Sherman, Gradeigh Clark, Yulong Yang, Shridatt Sugrim, Arttu 
Modig, Janne Lindqvist, Antti Oulasvirta, Teemu Roos. User-Generated 
Free-Form Gestures for Authentication: Security and Memorability. 
MobiSys ‘14 Proceedings of the 12th Annual International Conference on 
Mobile Systems, Applications, and Services, pp. 176-189, 2014. 
 

ci
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Computational Logic,  
Professor Ilkka Niemelä
The group develops automated reasoning techniques for solving challenging 
computational problems in engineering and science.  The current focus 
is on developing efficient computational methods for large constraint 
satisfaction problems solved, e.g., as Boolean satisfiability problems (SAT) 
or using rule-based constraints of answer-set programming (ASP). The 
group has a strong track record in research on verification and testing of 
automation systems and software, as well as applying formal methods in 
the analysis of distributed systems.

Many knowledge representation tasks involve trees or similar acyclic 
structures as abstract datatypes. In 2014 our research concentrated on 
compact encodings of acyclicity properties in terms of constraints. In 
addition to tree structures, the encodings developed enable the description 
of directed acyclic graphs and chordal graphs such as the one illustrated 
by the side. The applications of acyclicity constraints are manifold and it 
is worth mentioning graphical models in machine learning. Their structure 
can be compactly described so that constraint solvers with optimization 
capabilities can be harnessed for machine learning tasks. To implement 
efficient reasoning in the presence of acyclicity constraints, we developed 
a new extension of SAT solvers with effective propagation mechanisms for 
acyclicity. This extension provides an alternative way to implement ASP 
and we developed a new translation from ASP to SAT for this purpose. In 
addition, we devised new techniques for the normalization of weight rules 
to better support extended rule types in ASP translations. Our research 
on constraint-based planning and scheduling focused on automated 
methods for analyzing temporal models. The main outcome was a novel, 
very general algorithm for extracting invariants from temporal models. The 
invariants represent dependencies between variables in the model.

Key publications:

•	 Martin Gebser, Tomi Janhunen, Jussi Rintanen. ASP Encodings 
of Acyclicity Properties. International Conference on Knowledge 
Representation and Reasoning, KR 2014, AAAI Press, pp. 634-637, 
2014.

•	 Martin Gebser, Tomi Janhunen, Jussi Rintanen. SAT modulo Graphs: 
Acyclicity.  European Conference on Logics in Artificial Intelligence, 
JELIA 2014, Springer-Verlag, pp. 137-151, 2014.

•	 Martin Gebser, Tomi Janhunen, Jussi Rintanen. Answer Set 
Programming as SAT modulo Acyclicity. European Conference on 
Artificial Intelligence, ECAI 2014, IOS Press, pp. 351-356, 2014.

•	 Jori Bomanson, Martin Gebser, Tomi Janhunen. Improving the 
Normalization of Weight Rules in Answer Set Programs. European 
Conference on Logics in Artificial Intelligence, JELIA 2014, Springer, pp. 
166-180, 2014.

•	 Jussi Rintanen. Constraint-Based Algorithm for Computing Temporal 
Invariants. European Conference on Logics in Artificial Intelligence, 
Springer-Verlag, pp. 665-673, 2014.

•	 Guohua Liu, Tomi Janhunen, Ilkka Niemelä. Introducing Real Variables 
and Integer Objective Functions to Answer Set Programming. 
International Conference on Applications of Declarative Programming 
and Knowledge Management, INAP 2013, Springer, pp. 118-135, 2014.
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Distributed and Mobile Cloud Systems (DMC) 

The focus of the programme is to bridge the gap between mobile devices 
and the cloud based server backend systems into a single seamless 
distributed and mobile computing platform. The main motivation behind this 
is that mobile devices are by their very nature very resource constrained 
in available battery power, CPU, memory, network, as well as storage 
capacity compared to the server hardware available in the cloud backend 
systems. Thus mobile devices need to be tightly integrated to the cloud 
backend systems in order to do computational tasks that are too heavy for 
them. However, this basic setup is not yet sufficient for highly interactive 
applications. The wide area network (WAN) communication latencies 
between the mobile device and the possibly quite physically remote cloud 
backend can often be too large for interactive mobile applications, e.g., 
for interactive augmented reality applications such as Google Glass, as 
well as computationally intensive mobile intelligent information access 
applications. Therefore, sometimes an additional layer of computing called 
cloudlets is called for, that is a collection of local cloud servers that acts as 
local computing service for mobile devices in its own network neighborhood 
area. This idea is also known as cyber foraging in the literature.

dmc



26 HIIT Annual Report 2014

Distributed Networking and Security,  
Professor Antti Ylä-Jääski
Distributed networking and security research group is working on two re-
search areas, namely (a) energy aware computing and communications 
and (b) distributed systems and services.

Energy-aware computing and communications is a very timely and impor-
tant topic. Energy consumption is a concern with today’s mobile devices. 
While the capabilities of the devices have improved rapidly over the last ten 
years transforming also the way these devices are being utilized, battery 
technology has not been able to keep up with this evolution. As a conse-
quence, there is an increasing gap between the battery capacity and the 
amount of energy required for typical usage. We address these challenges 
by building models of energy consumption through experiments and meas-
urements based on which we develop new more energy-efficient protocols 
and services.

Distributed systems and services address architectures, platforms, and 
protocols for flexible, scalable, and easily usable services. Cloud comput-
ing uses virtual resources in the Internet for computing and storage, and is 
able to elastically scale to match changing resource needs. Merging cloud 
technologies with mobile domain has potential to offer new technology in-
novations and business opportunities for operators, vendors, and develop-
ers, as well as novel services for end users. Mobile cloud computing pro-
vides versatile research topics varying from the virtualisation layer up to 
the service layer.

Key publications:

•	 Zhonghong Ou, Hao Zhuang, Andrey Lukyanenko, Jukka Nurminen, Pan 
Hui, Vladimir Mazalov, Antti Ylä-Jääski. Is the Same Instance Type Cre-
ated Equal? Exploiting Heterogeneity of Public Clouds. IEEE Transac-
tions on Cloud Computing. Vol. 1, No.2, 201-214, 2014.

•	 Yu Xiao, Yong Cui, Petri Savolainen, Matti Siekkinen, An Wang, Liu 
Yang, Antti Ylä-Jääski, Sasu Tarkoma. Modeling Energy Consumption of 
Data Transmission over Wi-Fi. IEEE Transactions on Mobile Computing. 
Vol. 13, No. 8, pp. 1760-1773, 2014.

•	 Teemu Kämäräinen, Matti Siekkinen, Yu Xiao, Antti Ylä-Jääski. Towards 
Pervasive and Mobile Gaming with Distributed Cloud Infrastructure. The 
13th Annual Workshop on Network and Systems Support for Games 
(NetGames 2014), 2014.

•	 Hieu Nguyen Trung, Mario Di Francesco, Antti Ylä-Jääski. A Virtual Ma-
chine Placement Algorithm for Balanced Resource Utilization in Cloud 
Data Centers. In the IEEE 7th International Conference on Cloud Com-
puting (CLOUD 2014). pp. 474-481, 2014. 
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Distributed Computing,  
Associate Professor Keijo Heljanko
The group has two main research topics: distributed computing and 
development methods and tools for distributed systems. On the distributed 
computing side the main focus is on Big Data processing and cloud 
computing, together with the underlying distributed algorithms and 
technologies, allowing the creation of novel applications in key areas of 
science and engineering.  On the development methods and tools for 
distributed systems side the group focuses on automated tools for analysis 
of distributed systems, including dynamic symbolic execution based testing 
techniques, parallel and distributed verification methods, and techniques 
for the development and quality assurance of safety critical systems.

Key publications:

•	 Xiang Gan, Jori Dubrovin, Keijo Heljanko. A symbolic model checking 
approach to verifying satellite onboard software. Science of Computer 
Programming, 82: 44-55, 2014.

•	 Kari Kähkönen, Keijo Heljanko. Lightweight State Capturing for 
Automated Testing of Multithreaded Programs. Tests and Proofs (TAP), 
pp 187-203, 2014.

•	 Andre Schumacher, Luca Pireddu, Matti Niemenmaa, Aleksi Kallio, 
Eija Korpelainen, Gianluigi Zanetti, Keijo Heljanko. SeqPig: Simple 
and scalable scripting for large sequencing data sets in Hadoop. 
Bioinformatics, Vol. 30, nro 1, pp. 119-120, 2014.

dmc
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Mobile Computing,  
Professor Sasu Tarkoma
The group investigates different aspects of wireless and mobile 
communications. The group has a strong focus on Internet of Things, urban 
analytics and energy awareness. Recent research of the group pertains to 
energy modeling and optimization, wearable devices, and urban mobility. 

Our vision consists of cognitive devices, applications, and networks that 
are aware of user intents and the properties of the computing environment. 
These smarter systems adapt to changing conditions and deliver enriched 
user experience. A key challenge is how to distribute service functionality 
and logic in the distributed environment. The aim of our work is to enable 
efficient, secure, always-on, and reliable connectivity irrespective of the 
access network and terminal device. Moreover, service access and usage 
must be personalized and adapted to the current operating context.

Our central research items include mobile data analytics, energy efficiency, 
Internet of Things, and more recently secure wearable systems. 

Key publications:

•	 Sasu Tarkoma, Matti Siekkinen, Eemil Lagerspetz, Yu Xiao. Smartphone 
energy consumption: modeling and optimization. Cambridge University 
Press, Cambridge.

•	 Mohammad Asharful Hoque, Matti Siekkinen, Jukka K Nurminen, Sasu 
Tarkoma, Mika Aalto. Saving Energy in Mobile Devices for On-Demand 
Multimedia Streaming: A Cross-Layer Approach. ACM Transactions on 
Multimedia Computing Communications and Applications, Vol. 10, No. 3, 
25, 2014.

•	 Aaron Y Ding, Jouni Korhonen, Teemu Savolainen, Markku Kojo, Jörg 
Ott, Sasu Tarkoma, Jon Crowcroft. Bridging the Gap between Internet 
Standardization and Networking Research. Computer Communications 
Review, Vol. 44, No. 1, pp. 56-62, 2014.

•	 Aaron Y Ding, Jon Crowcroft, Sasu Tarkoma, Hannu Flinck. Software 
defined networking for security enhancement in wireless mobile 
networks. Computer Networks, Vol. 66, pp. 94-101, 2014.

•	 Kumaripaba Athukorala, Eemil Lagerspetz, Maria von Kugelgen, Antti 
Jylhä, Adam J Oliner, Sasu Tarkoma, Giulio Jacucci. How Carat Affects 
User Behavior: Implications for Mobile Battery Awareness Applications. 
CHI ‘14: Proceedings of the SIGCHI Conference on Human Factors in 
Computing Systems, pp. 1029-1038, 2014.

•	 Samuli Hemminki, Petteri Nurmi, Sasu Tarkoma. Gravity and Linear 
Acceleration Estimation on Mobile Devices, ACM Mobiquitous 2014.

•	 Hien Truong, Eemil Lagerspetz, Petteri Nurmi, Adam J Oliner, Sasu 
Tarkoma, N Asokan, Sourav Bhattacharya. The Company You Keep: 
Mobile Malware Infection Rates and Inexpensive Risk Indicators. WWW 
‘14: Proceedings of the 23rd international conference on World Wide 
Web, pp. 39-50, 2014.
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Collaborative Networking,  
Professor Jussi Kangasharju
The Collaborative Networking (CoNe) group’s research focuses on large-
scale distributed systems and network applications which are based on 
nodes cooperating voluntarily. Examples of such systems are information-
centric networks and mobile opportunistic networks. The work focuses on 
investigating architectures and mechanisms for designing, prototyping, 
and testing of future networks. The goal of the work is to understand how 
future networks should be designed and built. The group has also worked 
on data center energy efficiency and green networking.

Key publications:

•	 Jinyoung Han, Taejoong Chung, Seungbae Kim, Hyun-chul Kim, Jussi 
Kangasharju, Ted Taekyoung Kwon, Yanghee Choi. Strategic bundling 
for content availability and fast distribution in BitTorrent. Computer 
Communications, vol 43, pp. 64-73, 2014.

•	 Liang Wang, Suzan Bayhan, Jussi Kangasharju. Effects of Cooperation 
Policy and Network Topology on Performance of In-Network Caching. 
IEEE Communications Letters, vol 18, no. 4, pp. 680-683, 2014.

•	 Suzan Bayhan, Jussi Kangasharju. Extending Cognitive Radios with New 
Perspectives. The Sixth International Conference on Ubiquitous and 
Future Networks (ICUFN), pp. 363-368, 2014.

•	 Stefanie Roos, Liang Wang, Thorsten Strufe, Jussi Kangasharju. 
Enhancing Compact Routing in CCN with Prefix Embedding and 
Topology-Aware Hashing. MobiArch ‘14: Proceedings of the 9th ACM 
workshop on Mobility in the evolving internet architecture, pp. 49-54, 
2014.

•	 Esa Hyytiä, Suzan Bayhan, Jörg Ott, Jussi Kangasharju. Searching a 
Needle in (Linear) Opportunistic Networks. The 17th ACM international 
conference on Modeling, analysis and simulation of wireless and mobile 
systems, pp. 187-196, 2014.

•	 Salim Eryigit, Gurkan Gur, Suzan Bayhan, Tuna Tugcu. Energy Efficiency 
Is a Subtle Concept: Fundamental Trade-offs for Cognitive Radio 
Networks. IEEE Communications Magazine, vol 52, no. 7, pp. 30-36, 
2014.

dmc
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Networking Research,  
Professor Andrei Gurtov
We study a wide range of data communication problems, starting from 
the medium access control, traffic analysis, multicast and IP mobility up 
to hierarchical peer-to-peer architectures and distributed algorithms. Our 
particular focus is security aspects and game-theoretic approach to model 
selfish user behavior in the modern Internet. We are actively involved in 
Internet Engineering and Research Task Force events contributing to 
creation of Internet standards. We carry out projects on Internet-of-Things 
security and medical ICT, the locator/identifier split, web security and trust 
among Internet users, and smart spaces. The group collaborates tightly 
with top-notch scientists from the International Computer Science Institute 
(ICSI) in Berkeley. The latest directions include fair bandwidth allocation 
in datacenter networks and resilient routing. In 2014, Dmitriy Kuptsov 
defended his PhD thesis on “Improving dependability of networks with 
penalty and revocation mechanisms”. According to ResearchGate portal, 
the group leader was the most downloaded author of HIIT.

Key publications:

•	 Dmitriy Kuptsov, Boris Nechaev, Andrey Lukyanenko, Andrei Gurtov. 
How Penalty Leads to Improvement: a Measurement Study of Wireless 
Backoff. Computer Networks, Volume 75, Part A, pages 37-57, 2014.

•	 Pawani Porambage, Corinna Schmitt, Pardeep Kumar, Andrei Gurtov, 
Mika Ylianttila. PAuthKey: A Pervasive Authentication Protocol and Key 
Establishment Scheme for Wireless Sensor Networks in Distributed IoT 
Applications. International Journal of Distributed Sensor Networks, Nro 
357430, 2014.

•	 Dmitry Korzun, Andrei Gurtov. Hierarchical architectures in structured 
peer-to-peer overlay networks. Peer-to-Peer Networking and 
Applications, Vol. 7, nro 4, 359-395, 2014.

•	 Ilya Nikolaevskiy, Dmitry Korzun, Andrei Gurtov. Security for Medical 
Sensor Networks in Mobile Health Systems. The Third IEEE Workshop 
on the Internet of Things: Smart Objects and Services 2014 (IEEE IoT-
SoS 2014), 2014.

•	 Pardeep Kumar, Mika Ylianttila, Andrei Gurtov, Sang-Gon Lee, Hoon-
Jae Lee. An Efficient and Adaptive Mutual Authentication Framework 
for Heterogeneous Wireless Sensor Network-Based Applications. MDPI 
Sensors, Vol. 14, nro 2, 2732-2755, 2014.

•	 Zoltán Faigl, Jani Pellikka, László Bokor, Andrei Gurtov. Performance 
evaluation of current and emerging authentication schemes for future 
3GPP network architectures. Computer Networks, Vol. 60, nro February, 
60–74, 2014.



 HIIT Annual Report 2014 31

ns

Network Society (NS) Programme

The mission of the Network Society research programme is to empower 
ubiquitous users with transparent and resourceful ICT with the following 
overarching objectives: 

•	 Multimodal interaction and adaptive information: resources are 
provided to users to interact with information ubiquitously. This 
includes studies of modalities such as manual ergonomics and skills, 
tactile interaction and cross modal rendering. Adaptation and situated 
computing is pursued to contribute to issues such as data deluge and 
persuasion.

•	 Emergent social media platforms and practices. The study of emergent 
forms of ICT including gaming, basic studies of practices and behavior 
in social media with special attention to knowledge work, privacy and 
self expression.

•	 Experience of Mediated Interaction. Emotional and cognitive processes 
during mediated social interaction and the neuroscience of social ICT.

While there are three research groups their research objectives contribute 
to a common agenda.

These three challenges are integrated to solve in an adjacent or combined 
way problems or anticipate future ICT. As examples new ubiquitous or 
multimodal interaction can contribute to novel forms of social media such 
as public and pervasive displays. The neuro-psychology of mediated 
interaction can contribute to understanding social media practices. 

NS collaborates with other programmes, in particular in the HIIT wide focus 
area focusing on information exploration and knowledge work.
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Digital Content Communities,  
Professor Marko Turpeinen
The goal of our research is to enable and encourage people to belong to 
communities of content creators, to develop service design methodology 
and business model development for social media, to study how people 
interact with each other using digital content, and to understand what new 
business opportunities and social structures emerge around community-
generated content and technology. One of our strong focus areas is the 
rapidly expanding social forms of gaming and how to apply the findings 
from online games to other non-gaming domains. This includes virtual 
economies and virtual consumerism, and applying economics and 
business studies in virtual worlds.

Another viewpoint is legal. In relation to future technologies, it is not enough 
to be able to apply only traditional jurisprudencial methods, but we must also 
collect and analyze empirical data. Therefore, in addition to conventional 
legal studies that focus on the analysis of statutes, court cases, etc, we also 
seek to understand practices and business reasons, as well as availing of 
user studies to find real human, business, and societal needs. Likewise, 
futures research methods, e.g. user scenarios, may give us important 
information on forthcoming issues. Digital Content Communities is a joint 
research group of both HIIT and EIT ICT Labs Helsinki node.

Key publications:

•	 Esa Pitkänen, Paula Jouhten, Jian Hou, Muhammad Syed Fahad, 
Peter Blomberg, Jana Kludas, Merja Oja, Liisa Holm, Merja Penttilä, 
Juho Rousu. Comparative Genome-Scale Reconstruction of Gapless 
Metabolic Networks for Present and Ancestral Species. PLOS 
Computational Biology, Vol. 10, nro 2, 2014.

•	 Francesco Bonchi, Aristides Gionis, Francesco Gullo, Antti Ukkonen. 
Distance oracles in edge-labeled graphs. 17th International Conference 
on Extending Database Technology (EDBT), 2014. 

•	 Matthijs van Leeuwen, Antti Ukkonen. Fast Estimation of the Pattern 
Frequency Spectrum. The European Conference on Machine Learning 
and Principles and Practice of Knowledge Discovery in Databases 
(ECMLPKDD), pp. 114-129, 2014.

•	 Antti Ukkonen. Indirect Estimation of Shortest Path Distributions with 
Small-World Experiments. The Thirteenth International Symposium on 
Intelligent Data Analysis (IDA 2014), pp. 333-344, 2014.

•	 Kai Kuikkaniemi, Vilma Lehtinen, Matti Nelimarkka, Max Vilkki, Jouni 
Ojala, Giulio Jacucci. Designing for presenters at public walk-up-and-use 
displays. Proceedings of the 8th International Conference on Tangible, 
Embedded and Embodied Interaction - TEI ‘14. 

•	 Teemu Leinonen, Eva Durall, Kai Kuikkaniemi, Teemu Mikkonen, Antti 
Syvänen, Matti Nelimarkka, Tarmo Toikkanen. Design for Learning: 
Enhancing Participation in Learning through Design Thinking. 
World Conference on Educational Multimedia, Hypermedia and 
Telecommunications, Tampere 2014. 

•	 Mikael Johnson, Sampsa Hyysalo, Samuli Mäkinen, Pia Helminen, Kaisa 
Savolainen, Louna Hakkarainen. From recipes to meals... and dietary 
regimes: method mixes as key emerging topic in human-centred design. 
The NordiCHI14 conference, ACM, pp. 343-352, 2014.
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Social Interaction and Emotion (SIE),  
Professor Niklas Ravaja
The mission of SIE is to increase our understanding of ICT-mediated social 
interaction. Our studies focus on: (a) emotional and cognitive processes 
during mediated social interaction, including mediated touch, interaction 
with virtual humans, and knowledge work, (b) the neuroscience of social 
ICT, (c) socially-mediated behavioral phenomena in SNSs, (d) the use of 
gamification to support the adoption of healthier lifestyles, and (e) user 
experience of ICT.

We use a wide methodological approach, from surveys and qualitative 
methods to neurophysiological recordings (e.g., EEG), to study users in the 
laboratory as well as in real-life contexts. By providing both fundamental 
and applied insight into social interaction, we help to create ICT and 
services that take the human social and emotional processes into account.

Key publications:

•	 Niklas Ravaja, Jari Kätsyri. Suboptimal facial expression primes in 
textual media messages: Evidence for the affective congruency effect. 
Computers in Human Behavior, 40, 64–77, 2014.

•	 Michiel Spapé, Eve Hoggan, Giulio Jacucci, Niklas Ravaja. The meaning 
of the virtual Midas touch: An ERP study in economic decision making. 
Psychophysiology, 2014.

•	 Niklas Ravaja, Pekka Aula, Alessio Falco,  Salla-Maaria Laaksonen, 
Mikko Salminen, Antti Ainamo. Online news and corporate reputation: A 
neurophysiological investigation. Journal of Media Psychology, 2014.

•	 Michiel Spape, Imtiaj Ahmed, Giulio Jacucci, Niklas Ravaja. The self 
in conflict: Actors and agency in the mediated sequantial Simon Task. 
Frontiers in Psychology, 2014.

•	 Matias Kivikangas, Jari Kätsyri, Simo Järvelä, Niklas Ravaja. Gender 
differences in emotional responses to cooperative and competitive game 
play. PLoS One, 9(7): e100318, 2014.

ns
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Ubiquitous Interaction (UiX),  
Professor Giulio Jacucci
Ubiquitous Interaction studies the design, development and evaluation of 
interactivity with users in ubiquitous and mobile computing systems. The 
research is carried out coupling in-depth user studies with design in the area 
of novel interfaces. The goal is to contribute to technology development 
efforts by deepening understanding of human and design perspectives. 
Currently, research is conducted in different areas: multitouch displays, 
adaptivite and affective interfaces, multimodal interaction, exploratory 
search and social computing. Application areas range from sustainability 
and environmental awareness, home computing, walk-up-and-use display, 
information exploration, art and culture, scientific and knowledge work.

Key publications:

•	 Ruotsalo, Tuukka, Jacucci, Giulio, Myllymäki, Petri, Kaski, Samuel. 
Interactive intent modeling: information discovery beyond search. 
Communications of the ACM 58.1 (2014): 86-92.

•	 Michiel Spapé, Eve Hoggan, Giulio Jacucci, Niklas Ravaja. The meaning 
of the virtual Midas touch: An ERP study in economic decision making. 
Psychophysiology, 2014.

•	 Jung-Joo Lee, Siân Lindley, Salu Ylirisku, Tim Regan, Markus Nurminen, 
and Giulio Jacucci. Domestic appropriations of tokens to the web. The 
2014 conference on Designing interactive systems, pp. 53-62. ACM, 
2014, Best paper nominee.

•	 Giulio Jacucci, Luciano Gamberini, Jonathan Freeman, Anna Spagnolli 
(Eds.), Symbiotic Interaction, Third International Workshop, Symbiotic 
2014.

•	 Kumaripaba Athukorala, Eemil Lagerspetz, Maria von Kugelgen, Antti 
Jylhä, Adam J Oliner, Sasu Tarkoma, Giulio Jacucci. How Carat Affects 
User Behavior: Implications for Mobile Battery Awareness Applications. 
CHI ‘14: Proceedings of the SIGCHI Conference on Human Factors in 
Computing Systems, pp. 1029-1038, 2014.

•	 Kumaripaba Athukorala, Antti Oulasvirta, Dorota Glowacka, Jilles 
Vreeken, Giulio Jacucci. Narrow or Broad? Estimating Subjective 
Specificity in Exploratory Search. CIKM’14 - ACM International 
Conference on Information and Knowledge Management, 2014.

•	 Manuel Eugster, Tuukka Ruotsalo, Michiel Spape, Ilkka Kosunen, Oswald 
Barral Mery de Bellegarde, Niklas Ravaja, Giulio Jacucci, Samuel Kaski. 
Predicting term-relevance from brain signals. SIGIR ‘14 Proceedings 
of the 37th international ACM SIGIR conference on Research and 
development in information retrieval, pp. 425-434, 2014.

•	 Gabor Aranyi, Sid Kouider, Alan Lindsay, Hielke Prins, Imtiaj Ahmed, 
Giulio Jacucci, Paolo Negri, Luciano Gamberini, David Pizzi, Marc 
Cavazza. Subliminal Cueing of Selection Behavior in a Virtual 
Environment. Presence, vol 23, no. 1, pp. 33-50, 2014.

•	 Silvia Gabrielli, Paula Forbes, Antti Jylhä, Simon Wells, Miika Sirén, 
Samuli Hemminki, Petteri Nurmi, Rosa Maimone, Judith Masthoff, Giulio 
Jacucci. Design challenges in motivating change for sustainable urban 
mobility. Computers in Human Behavior, vol 41, pp. 416-423, 2014.
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HIIT-Wide Focus Area: Augmented Science,  
Dr. Antti Honkela, Dr. Tuukka Ruotsalo (Coordinators)
The advances in science depend on effectively building upon the results 
that others have achieved, which are based on previously collected data. 
This brings to the forefront a challenge for computational science to better 
utilize the massive explosion in digital scientific data, whether it is scientific 
literature, or raw measurement data from previous studies. HIIT has begun 
focusing resources on a HIIT-wide focus area, titled Augmented Science, 
which builds on the existing excellences and touches most of HIIT research 
topics. Augmented science develops information technology methods and 
pilot applications for making the data-driven fields such as modern biology 
cumulative, and revolutionizing the way we search and access scientific 
resources and literature. Much of the most interesting biomedical data 
comes from individual people. We are developing methods that ensure 
the privacy of these sensitive data while allowing their use. Improving the 
general problem solving method of science, in collaboration with the other 
fields, is the best way for HIIT to contribute to solving the grand challenges 
of the humanity.

We aim to support scientific information access by enabling better 
coordination of communicating ideas and scientific results within the 
scientific community. Results of scientific efforts are traditionally published 
as articles and communicated personally as presentations or other related 
materials. The rapid communication of knowledge between researchers 
is a key success factor to enable better science. The volume of scientific 
output is estimated to be millions of publications worldwide per year; 
the growth rate of PubMed alone is more than 1 article per minute. The 
problem of communication that the scientific community is facing is shifting 
from publishing and sharing the information to finding and filtering the 
suitable materials to support every day work of researchers. We aim to 
help scientists to better find and manage the content that they use in their 
everyday work.

Key publications:

•	 Tuukka Ruotsalo, Giulio Jacucci, Petri Myllymäki, and Samuel Kaski. 
Interactive intent modeling: information discovery beyond search. 
Commun. ACM 58, 1 pp 86-92, 2014.

•	 Kumaripaba Athukorala, Antti Oulasvirta, Dorota Głowacka, Jilles 
Vreeken, and Giulio Jacucci. Narrow or Broad?: Estimating Subjective 
Specificity in Exploratory Search. The 23rd ACM International 
Conference on Conference on Information and Knowledge Management 
(CIKM ‘14), pp 819-828, 2014.

•	 Manuel J.A. Eugster, Tuukka Ruotsalo, Michiel M. Spapé, Ilkka Kosunen, 
Oswald Barral, Niklas Ravaja, Giulio Jacucci, and Samuel Kaski. 
Predicting term-relevance from brain signals. The 37th international ACM 
SIGIR conference on Research & development in information retrieval 
(SIGIR ‘14). pp 425-434, 2014. 

•	 Tuukka Ruotsalo, Jaakko Peltonen, Manuel J.A. Eugster, Dorota 
Glowacka, Aki Reijonen, Giulio Jacucci, Petri Myllymäki, and Samuel 
Kaski. Intentradar: search user interface that anticipates user’s search 
intents. CHI ‘14 Extended Abstracts on Human Factors in Computing 
Systems (CHI EA ‘14), pp 455-458, 2014.

focus
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Administration

Personnel and funding

HIIT is a joint research institute of Aalto University and the University 
of Helsinki. At Aalto University, HIIT researchers currently work in the 
Department of Computer Science or HIIT’s own “department” at Open 
Innovation House; at University of Helsinki, our operations are at the 
Department of Computer Science, Department of Mathematics and 
Statistics, and Department of Social Sciences. The personnel of HIIT are 
employed by the two parent universities. Many of HIIT’s personnel have 
double or even triple affiliations. Most common is an affiliation with other 
Departments of one or both of the parent universities, but there are also 
some who share their time between HIIT and some other organisation. 
Thus the total number of HIIT affiliated personnel (about 275, of which 39 
per cent are of foreign origin) is much higher than the number of person-
years, 134.

The total funding of HIIT in 2014 was 10,5 MEur, of which 82 per cent was 
competitive. The main funding sources were Academy of Finland, Tekes, 
EU and the mother universities. More details will be given in the Facts and 
Figures document found via http://www.hiit.fi/abouthiit

Board

The highest decision-making body of HIIT is the Board. It decides on HIIT’s 
overall research strategy and research programmes. The statutory tasks of 
the Board are to approve the annual budget and activity plans, and follow 
up and comment on the work of HIIT through regular activity updates given 
by the Director of HIIT. In 2014 the Board convened four times. 

The HIIT Board consists of nine members who are appointed for four years 
at a time. Each university appoints four board members, two of which are 
university staff and two are not employed by the university, and personal 
deputies to each of them. The staff of HIIT selects one board member and 
his or her deputy from among their colleagues. A new Board for the term 
1 April 2014 - 31 March 2018 was nominated in early 2014, and the Board 
now consists of the following members (personal deputies in parentheses):

•	 Chairman: Dean, Professor Risto Nieminen, Aalto (Vice Dean, 
Professor Jouko Lampinen, Aalto)

•	 Vice chairman: Dean, Professor Jouko Väänänen, UH (Vice Dean, 
Professor Esko Ukkonen, UH)

•	 Professor Pekka Orponen, Aalto (Professor Lauri Savioja, Aalto)

•	 Professor Jukka Paakki, UH (Professor Jyrki Kivinen, UH)

adm
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•	 Vice President Hannu Kauppinen, Nokia Oyj (Director Jyri Huopaniemi, 
Nokia Oyj)

•	 Docent Kari-Pekka Estola (Innovation Director Ville Peltola, IBM)

•	 Director Mervi Karikorpi, The Federation of Finnish Technology 
Industries (Director Petri Vasara, Pöyry Management Consulting Oy)

•	 Principal Scientist Harri Valpola, Zenrobotics (CEO Kimmo Kiviluoto, 
Enreach Solutions)

•	 Personnel representative: Docent Antti Honkela, HIIT (Dr. Antti Jylhä, 
HIIT)

The Director of HIIT Samuel Kaski was responsible for preparing and 
submitting propositions to the Board. Board Secretary was Research 
Coordinator, Docent Ella Bingham.

Scientific Advisory Board (SAB)
The SAB consists of internationally prominent scholars who are invited 
by the HIIT Board. The SAB convened in 2012 and its recommendations 
were actively taken into account during 2013 and 2014. SAB Members in 
2012 are listed in the following.

•	 Professor Randy Katz, University of California at Berkeley, Chairman of 
SAB

•	 Professor Alberto Apostolico, Georgia Tech

•	 Professor Christos Faloutsos, Carnegie Mellon University

•	 Professor Jodi Forlizzi, Carnegie Mellon University 

•	 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 College London

adm
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t&v

•	 Advanced Course in Algorithms, Petteri Kaski, Aalto

•	 Bayes-päättely, Mikhail Shubin, UH

•	 Bayesian theory with applications, Jukka Corander, 
Alberto Pessia, UH

•	 Biological Sequence Analysis, Esko Ukkonen, Djamal 
Belazzouqui, UH

•	 Combinatorics, Eugen Czeizler, Aalto

•	 Data Mining Project, Fabio Cunial, UH

•	 Data Mining, Fabio Cunial, UH

•	 Datasta tietoon harjoitustyö, Erkki Oja, Jaakko Pel-
tonen, Aalto

•	 Deterministic Distributed Algorithms, Jukka Suome-
la, UH

•	 Discrete Models and Search, Emilia Oikarinen, Aalto

•	 Distributed Systems Project, Jussi Kangasharju, UH

•	 High-Throughput Bioinformatics, Elena Czeizler, Aalto

•	 Human-Computer Interaction, Giulio Jacucci, Joanna 
Bergström-Lehtovirta, UH

•	 Information Visualization, Jaakko Peltonen, Aalto

•	 Information Retrieval, Tuukka Ruotsalo, Aalto

•	 Interactive Systems, Giulio Jacucci, UH

•	 Internet and Computing Forum, Antti Ylä-Jääski, Aal-
to

•	 Introduction to probability with Matlab, Jukka Ko-
honen, UH

•	 Johdatus tietoliikenteeseen ja multimediatekniikkaan, 
Antti Ylä-Jääski, Aalto

•	 Johdatus todennäköisyyslaskentaan, Jukka Kohonen, 
UH

•	 Kandidaatintutkielma, Petri Kontkanen, Jarkko 
Toivonen, Samuli Hemminki, Aalto

•	 Kandidaatintyö ja seminaari, Juho Rousu, Aalto

•	 Laskennan teorian opintopiiri, Antti Laaksonen, UH

•	 Location-Awareness, Petteri Nurmi, UH

•	 Logiikka tietotekniikassa: perusteet, Jussi Rintanen, 
Aalto

•	 Machine Learning: Advanced Probabilistic Methods, 
Jaakko Hollmén, Aalto

•	 Mobile Middleware, Sasu Tarkoma, UH

•	 Ohjelmointi 2, Petteri Kaski, Tommi Junttila, Aalto  

•	 Overlay and P2P Networks, Sasu Tarkoma, UH

•	 PhD Student Seminar, Petri Myllymäki, UH

•	 Probabilistic Models, Brandon Malone, UH

•	 Project in Biological Sequence Analysis, Emanuele 
Giaquinta, UH

•	 Project in Probabilistic Models, Antti Honkela, UH

•	 Reactive Systems, Keijo Heljanko, Aalto

•	 Reading Group on Digital Literature, Hannu Toivonen, 
Petri Vaittinen, UH

•	 Reinforcement Learning Project, Dorota Glowacka, 
Joel Pyykkö, UH

•	 Seminar on Computational Creativity, Hannu 
Toivonen, UH

•	 Seminar on Internetworking, Antti Ylä-Jääski, Aalto

•	 Seminar: Reinforcement Learning and its Applica-
tions, Dorota Glowacka, UH

•	 Seminar: Software-defined Networking, Sasu Tarko-
ma, UH

•	 Special Assignment in Networking and Security, Antti 
Ylä-Jääski, Aalto

•	 Special Course in Computer and Information Science 
II, Aristides Gionis, Aalto

•	 Special Course in Computer and Information Science 
III, Jana Kludas, Aalto

•	 Student Project in Theoretical Computer Science, 
Tommi Junttila, Aalto

A. Teaching and research visits

A.1. Courses given by HIIT researchers at participating departments

A.1.1. Spring Term 2014
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•	 Tieto- ja viestintäteknologian ja sosiaalisen vuorovai-
kutuksen tutkimuksen metodologiaa, Niklas Ravaja, 
UH

•	 Tietokoneverkot, Matti Siekkinen, Aalto

•	 Tietoliikenneohjelmistojen erikoiskurssi, Xu Xiao, Aal-
to

•	 Tietorakenteet ja algoritmit, Patrik Floréen, UH

•	 Unsupervised Machine Learning Projects, Hugo Ey-
herabide UH

•	 Unsupervised Machine Learning, Aapo Hyvärinen, 
UH

•	 Warehouse-Scale Computing, Mikko Pervilä, UH

A.1.2. Autumn Term 2014
•	 Advanced Course in Computational Logic, Tomi Jan-

hunen, Aalto

•	 Algorithmic Methods of Data Mining, Aristides Gionis, 
Aalto

•	 Answer Set Programming, Martin Gebser, Aalto

•	 Applications and Services in Internet, Zhonghong Ou, 
Aalto

•	 Combinatorics, Sinnosuke Seki, Aalto

•	 Computational Genomics, Elena Czeizler, Aalto

•	 Computer Networks II - Advanced Features, Matti 
Siekkinen, Aalto

•	 Datasta tietoon, Jaakko Hollmén, Aalto

•	 Design and Analysis of Algorithms, Mikko Koivisto, 
Ping Xiao, UH

•	 Distributed Algorithms, Jukka Suomela, Aalto

•	 Distributed Systems, Jussi Kangasharju, UH

•	 High-Throughput Bioinformatics, Elena Czeizler, Aalto

•	 Human-Computer Interaction, Giulio Jacucci, Diego 
Gabral, UH

•	 Information-Theoretic Modeling, Teemu Roos, Jussi 
Määttä, UH

•	 Interface Technologies, Antti Jylhä, UH

•	 Introduction to Analytics and Data Science, Aristides 
Gionis, Aalto

•	 Johdatus ohjelmointiin yhteiskuntatieteissä, Matti Ne-
limarkka, UH

•	 Johdatus tekoälyyn, Teemu Roos, UH

•	 Johdatus tietoliikenteeseen, Antti Ylä-Jääski, Aalto

•	 Kandidaatintyö ja seminaari, Juho Rousu, Aalto

•	 Kernel Methods in Machine Learning, Juho Rousu, 
Aalto

•	 Linux Fundamentals, Samu Varjonen, UH

•	 Machine Learning: Basic Pronciples, Ritabrata Dutta, 
Aalto

•	 Markovian modelling and Bayesian learning, Jukka 
Corander, Elina Numminen, Jie Xiongin UH

•	 Parallel and Distributed Systems, Viorel Preoteasa, 
Hernan Ponce de Leon, Aalto

•	 PhD Student Seminar, Petri Myllymäki, UH

•	 Project in Computational Creativity, Hannu Toivonen, 
UH

•	 Project in Information-Theoretic Modeling, UH

•	 Scalable Cloud Computing, Keijo Heljanko, Aalto

•	 Scientific Writing for MSc in Computer Science, Doro-
ta Glowacka, Laura Langohr, Ashwin Rao, UH

•	 Seminar in Probabilistic Models for Big Data, Antti 
Honkela, Arto Klami, UH

•	 Seminar on Distance Measures, Veli Mäkinen, UH

•	 Seminar: Distributed Computing Frameworks for Big 
Data, Sasu Tarkoma, UH

•	 Seminar: Intelligent User Interfaces, Petteri Nurmi, 
UH

•	 Special Assignment in Networking and Security, Antti 
Ylä-Jääski, Aalto

•	 Special Course in Computer and Information Science 
I, Antti Ukkonen, Aalto

•	 Special Course in Computer and Information Science 
IV, Aristides Gionis, Aalto

•	 The Computational Foundations of Linguistic Creativ-
ity, Hannu Toivonen, UH

•	 Tieto- ja viestintäteknologian sosiaalipsykologiaa, 
Niklas Ravaja, UH

•	 Todennäköisyyslaskenta, Jukka Kohonen, UH
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Visits to HIIT: 

•	 Bellucci, Andrea, Dr  
Universidad Carlos III de Madrid (UCM3), Spain, 3 
months

•	 Brusilowsky, Peter, Professor 
University of Pittsburgh, USA, 2 months 

•	 Buntine, Wray, Professor 
Monash University, Australia, 1 month

•	 Feuilloley, Laurent, MSc Student 
ENS Cachan, France, 3 months

•	 Lajante, Mathieu, Professor   
University of Rennes, France, 4 months 

•	 Lukk, Margus, PhD  
Cancer Research UK, University of Cambridge, United 
Kingdom, 1 month

•	 Maboudi, Hadi, Doctoral Student 
Institute for Research in Fundamental Sciences, Iran, 
3 months

•	 Mamitsuka, Hiroshi, PhD  
University of Kyoto, Japan, 2 months

•	 Negri, Paolo, PhD candidate
University of Padova, Italy, 4 months

•	 Ordoñez Alberto, Doctoral Student 
University of A Coruña, Spain, 1 month 

•	 Pechenizkiy, Mykola, Assistant Professor 
Eindhoven University of Technology, Netherlands, 2 
months

•	 Riesner, Mélissa, Intern 
ENC Cachan, France, 2 months 

•	 Schaeffer, Satu Elisa, Associate Professor 
Universidad Autónoma de Nuevo León, Mexico, 7 
months

•	 Sigg, Stephan, Researcher 
Georg-August-University Goettingen, Germany, 4 
months

•	 Veale, Tony, Professor 
University College Dublin (UCD), Ireland, 2 months 

•	 Yang, Xiao (Grace), Doctoral Student 
Yale University, USA, 1 month

Visits from HIIT:
•	 Cho, Kyunghyun

University of Montreal, Canada, 1 month

•	 Ding, Yi (Aaron) 
Columbia University, USA, 4 months 

•	 Hyvärinen, Aapo 
ATR, Japan, 2 months 

•	 Kuikkaniemi, Kai
TU Berlin, Germany, 2 months

•	 Lagutin, Dmitrij
Nanjing, China, 1 month 

•	 Marttinen, Pekka
Harvard University, USA, 5 months

•	 Nelimarkka, Matti
School of Information, UC Berkeley, USA, 5 months

•	 Rybicki, Joel
Max Planck Institute for Informatics, Germany, 3 
months

•	 Salmela, Leena 
University Montpellier, France, 2 months 

•	 Tomescu, Alexandru Ioan 
Penn State University, USA, 2 months

•	 Vatanen, Tommi
Boston University, USA, 8 months

A.2. Research visits of at least 1 month

t&v
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B. Funding

We first list the funding sources and the distribution of expenses of each site separately. One should note that 
comparison between different years or between universities is not always straightforward due to different proce-
dures of accounting. 

Kumpula's funding figures are shown in Table 1. Direct funding from University of Helsinki (UH) is a bit less than 
1 MEur, of which a portion is directly transferred to Aalto University to account for common administrative duties. 
Kumpula's competetive funding has increased due to Tekes's strategic opening Re:Know and an EU project Mind-
See, both coordinated by HIIT. 

Kumpula 2011 2012 2013 2014 %

Total  funding 2,649,318 3,792,231 3,879,859 4,290,970

UH direct funding 810,000 810,000 780,000 780,000 18 %

Academy of Finland 1,301,907 1,694,815 1,806,589 1,020,354 24 %

National Technology Agency Tekes 304,225 342,377 484,742 917,338 21 %

European Union 65,272 528,457 325,067 1,107,425 26 %

Industry 0 45,770 0 16,400 0 %

Competetive univ. funding 0 0 237,397 449,269 10 %

Other (Foundations, 2011-2012 competetive univ. f.) 167,914 370,812 246,064 184 0 %

Total expenses 2,410,656 2,915,601 3,738,007 3,961,395

Salaries 1,515,436 2,535,348 2,602,229 2,609,278 66 %

Other operational expenses 608,760 448,765 540,849 650,553 16 %

Service charge to UH (rents included) 286,460 736,328 594,928 701,564 18 %
 
Table 1: Kumpula funding 2011-2014. 

Figure 1: Kumpula funding 2014. UH	
  direct	
  

Acad.	
  Finland	
  

Tekes	
  

EU	
  

Industry	
  

Compete;ve	
  univ.	
  
funding	
  
Other	
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Otaniemi OIH's funding figures are shown in Table 2. We list separately the funding of two doctoral programmes 
of the Academy of Finland which HIIT has coordinated: they do not fully contribute to HIIT's person-years or pub-
lications as most doctoral students are employed by other universities, but they constituted a largish part of HIIT's 
budget especially until 2012. Similarly in the list of Expenses, the large amount of “Other operational expenses” 
mainly consists of the expenses of these doctoral programmes in until 2012. From 2013 onwards, most of their in-
comes and expenses are handled by universities' central administration, and not by HIIT. 

OIH 2011 2012 2013 2014 %

Total funding 6 180 389 5 976 738 4 882 452 4 065 399

Aalto direct funding 1 000 000 1 000 000 1 000 000 887 817 22%

UH direct funding 168 200 168 200 168 200 168 200 4%

Academy of Finland 796 505 1 110 568 996 394 562 221 14%

National Technology Agency Tekes 1 266 363 1 135 342 1 191 938 1 208 372 30%

Acad.Finland doctoral programmes 1 001 904 1 084 060 133 333 25 000 1%

European Union 786 099 519 359 722 156 741 460 18%

Industry 40 173 57 566 25 206 2 275 0%

Competetive univ. funding 0 0 233 356 248 357 6%

Other (Foundations, 2011-2012 competetive univ. f.) 1 121 144 901 642 411 869 221 697 5%

Total expenses 5 869 826 6 159 939 4 718 032 3 977 803

Salaries 2 756 648 2 999 485 2 978 904 2 557 426 64%

Other operational expenses 2 415 402 2 310 708 1 079 708 724 290 18%

Rents 430 582 396 274 265 002 322 378 8%

Service charge to Aalto 267 194 453 472 394 418 373 709 9%

Table 2: OIH funding 2011-2014. 

Figure 2: OIH funding 2014. Aalto	
  direct	
  

UH	
  direct	
  

Acad.	
  Finland	
  

Tekes	
  

Doctoral	
  
programmes	
  
EU	
  

Industry	
  

Compete=ve	
  univ.	
  
funding	
  

€
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Otaniemi T building's funding figures are shown in Table 3. T building corresponds to HIIT activities at Aalto Uni-
versity's ICS and CSE departments.  

Otaniemi T building 2011 2012 2013 2014 %

Total  funding 1 589 901 1 713 521 1 266 407 2 101 043

Academy of Finland 849 966 858 812 771 810 1 296 749 62%

National Technology Agency Tekes 279 865 320 361 222 088 272 655 13%

European Union 97 118 72 999 81 071 62 366 3%

Industry 112 303 85 033 0 25 000 1%

Competetive univ. funding 155 050 320 837 15%

Other (Foundations, 2011-2012 competetive univ. f.) 250 649 376 316 36 388 123 437 6%

Total expenses 1 472 035 1 637 327 1 117 904 2 016 376

Salaries 1 094 232 1 070 927 865 979 1 563 122 78%

Other operational expenses 123 716 328 914 68 514 144 817 7%

Service charge to Aalto (rents included) 254 087 237 485 183 411 308 438 15%

Table 3: Otaniemi T building funding 2011-2014. 

Figure 3: Otaniemi T building funding 2014.

Acad.	
  Finland	
  

Tekes	
  

EU	
  

Industry	
  

Compete:ve	
  univ.	
  
funding	
  

Other	
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€

 
Finally we list the funding sources and the distribution of expenses for the whole HIIT in Table 4.

HIIT 2011 2012 2013 2014 %

Total  funding 10 419 608 11 482 489 10 028 717 10 457 412

Universities' direct  funding 1 978 200 1 978 200 1 948 200 1 836 017 18%

Academy of Finland 2 948 378 3 664 196 3 574 793 2 879 324 28%

Doctoral programmes 1 001 904 1 084 060 133 333 25 000 0%

National Technology Agency Tekes 1 850 453 1 798 080 1 898 768 2 398 365 23%

European Union (EU) 948 489 1 120 815 1 128 294 1 911 251 18%

Industry 152 476 188 369 25 206 43 675 0%

Competetive univ. funding 0 0 625 803 1 018 463 10%

Other (Foundations, 2011-2012 competetive univ. f.) 1 539 708 1 648 770 694 321 345 318 3%

Total expenses 9 752 517 11 517 707 9 573 942 9 955 574

Salaries 5 366 316 6 605 761 6 447 112 6 729 826 68%

Other operational expenses 3 147 878 3 088 387 1 689 071 1 519 659 15%

Service charge to UH/Aalto incl.rents 765 307 1 427 286 1 172 757 1 383 711 14%

Rents at OIH 473 016 396 274 265 002 322 378 3%

Table 4: HIIT funding 2011-2014. 

Figure 4: HIIT funding 2014.
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C. Personnel 

In 2014 HIIT faculty and staff completed 134 person-years on HIIT funding. In addition, many persons affiliated 
with HIIT are funded by participating departments or personal grants either from the Academy of Finland or Foun-
dations. The diversity of affiliations is characteristic of HIIT personnel: the most common is an affiliation with one 
or both of the parent universities, but there are also some who share their time between HIIT and some other or-
ganisation. Thus the total number of personnel (almost 300) is much higher than the number of person-years com-
pleted by HIIT funding.

The distribution of person-years per sites is shown in Table 5. The Otaniemi T building site comprises HIIT re-
searchers both at Aalto University's ICS department and CSE department.

Staff (person-years) 2010 2011 2012 2013 2014

Kumpula 55 40 58 57 60

OIH 72 66 50 60 47

Otaniemi T building 48 29 36 37 27

total 175 135 144 154 134
 
Table 5: Number of person-years paid by HIIT 2010-2014 
.

Another way to visualize the personnel is to look at the distribution of personnel groups per person years, again 
only listing the person years completed by HIIT funding; see Table 6.

Staff (person-years) Kumpula Otaniemi OIH Otaniemi T building total

senior researchers 4 6 3 13

postdocs 10 15 8 33

doctoral students 17 10 11 38

project researchers 5 0 5

research assistants 25 6 5 36

administration 4 5 0 9

total 60 47 27 134
 
Table 6: Distribution of person-years by personnel groups 2014.
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hr

The number of non-Finnish staff members is large. Almost all non-Finns come from Europe, China, India and In-
dia’s neighbouring countries. The pie chart includes all non-Finnish personnel, also those not counted into HIIT's 
person-years.

Figure 5: Nationalities of non-Finnish staff members 2014.

List of Personnel

Adhikari Prem Raj Postdoctoral Researcher T building

Ahmad Ayesha Research Assistant Kumpula

Ahmed Imtiaj Doctoral Candidate Kumpula

Ahonen Teppo Doctorac Candidate Kumpula

Alanko Jarno Research Assistant Kumpula

Alm Olli Doctoral Candidate Kumpula

Althermeler Nicole Research Assistant T building

Amid Ehsan Research Assistant T building

Ammad-Ud-Din Muhammad Doctoral Candidate T building

other	
  Europe	
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An Chao Research Assistant OIH, Kumpula

Andolina Salvatore Postdoctoral Researcher Kumpula

Athukorala Kumaripaba Doctoral Candidate Kumpula

Bandyopadhyay Payel Research Assistant Kumpula

Barral Mery de Bellegarde Oswald Research Assistant OIH, Kumpula

Bayhan Suzan Postdoctoral Researcher OIH, Kumpula

Belazzougui Djamal Postdoctoral Researcher Kumpula

Berg Jeremias Research Assistant Kumpula

Bergström-Lehtovirta Joanna Postdoctoral Researcher OIH

Bhadra Sahely Postdoctoral Researcher OIH

Bingham Ella Research Coordinator OIH, Kumpula

Blomstedt Paul Postdoctoral Researcher T building

Bomanson Jori Doctoral Candidate T building

Brouard Celine Postdoctoral Researcher T building

Brügge Kai Doctoral Candidate Kumpula

Bunte Kerstin Postdoctoral Researcher T building

Buntine Wray HIIT Fellow Kumpula

Bychkov  Dimitrii Doctoral Candidate Kumpula

Chandramohanan Nair Rani Visakh Research Assistant T building

Chauhan Maneesh Research Assistant T building

Chen Yi Postdoctoral Researcher OIH

Chinnasamy Mohan Research Assistant Kumpula

Cichonska Anna Doctoral Candidate T building

Corander Jukka Professor Kumpula

Correa Rodrigues Victor Research Assistant Kumpula

Crespo Ribeiro Cabral Diogo Postdoctoral Researcher Kumpula

Cunial Fabio Postdoctoral Researcher Kumpula

Czeizler Elena Senior Research Scientist T building

Daee Pedram Doctoral Candidate OIH

Das Mrinal Kanti Visiting Doctoral candidate T building

Ding Yi Doctoral Candidate Kumpula

Dutta Ritabrata Postdoctoral Researcher OIH

Dykstra Karmen Lata Research Assistant T building

Döngelci Ridvan Doctoral Candidate T building
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Eklund Elina Research Assistant T building

Eugster Manuel Postdoctoral Researcher OIH

Faghihi Berenjegani Farbod Research Assistant Kumpula

Falco Alessio Doctoral Candidate Kumpula

Filetti Marco Postdoctoral Researcher OIH

Flinckman Mauri Research Assistant T building

Floréen Patrik Vice Director of HIIT Kumpula, OIH

Gagie Travis Postdoctoral Researcher Kumpula, OIH

Gao Yuan Research Assistant Kumpula

Garimella Venkata Rama Kiran Doctoral Candidate T building

Gebremichael Lulit Woldemeskel Research Assistant T building

Gebser Martin Postdoctoral Researcher T building

Giaquinta Emanuele Postdoctoral Researcher Kumpula

Gillberg Leo Doctoral Candidate T building

Gionis Aristides Professor T building

Głowacka Dorota Postdoctoral Researcher Kumpula

Gross Oskar Doctoral Candidate Kumpula

Guo Haipeng Research Assistant Kumpula

Gurtov Andrei Senior Research Scientist OIH

Gutmann Urs Michael Postdoctoral Researcher T building

Haapoja Jesse Research Assistant OIH

Halcartegaray Felix Research Assistant OIH

Hankalahti Tuomo Research Assistant T building

Harjunen Ville Doctoral Candidate OIH

He Liye Research Assistant Kumpula

Heljanko Keijo Professor T building

Hemminki Samuli Doctoral Candidate Kumpula

Heurlin Af Lauri Research Assistant OIH

Hirvonen Juho Doctoral Candidate T building

Hollmen Jaakko Teaching Researcher T building

Holmqvist Iris Project Secretary OIH

Honkela Antti Senior Research Scientist Kumpula

Hoque Mohammad Postdoctoral Researcher Kumpula

Hore Sayantan Research Assistant Kumpula
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Hsieh Yi-Ta Doctoral Candidate Kumpula

Hyvärinen Aapo Professor Kumpula

Ilievska Maja Research Assistant T building

Ilves Kalle Research Assistant Kumpula

Islam A.K.M Najmul Postdoctoral Researcher OIH

Jaakkola Tommi HIIT Fellow Kumpula

Jacucci Giulio Professor, Programme Director Kumpula

Janhunen Tomi Senior University Lecturer T building

Jeon Ahrum Research Assistant OIH

Jiang, Dong Doctoral Candidate T building

Jin Haibo Research Assistant Kumpula

Jitta Aditya Doctoral Candidate Kumpula

Junttila Tommi University Lecturer T building

Jylhä Antti Postdoctoral Researcher Kumpula

Järvi Juha Project Researcher OIH

Järvisalo Matti Senior Research Scientist Kumpula

Jääskinen Väinö Doctoral Candidate Kumpula

Kaipiainen Pertti Research Assistant Kumpula

Kajander Matti Research Assistant OIH

Kangas Juho-Kustaa Doctoral Candidate Kumpula

Kangas Kimmo Project Researcher OIH

Kangasharju Jussi Professor Kumpula

Kangasrääsiö Antti Doctoral Candidate T building

Kankainen Anu Senior Research Scientist OIH

Kantosalo Anna Research Assistant Kumpula

Karkulahti Ossi Doctoral Candidate Kumpula

Karppa Juho Doctoral Candidate T building

Karvonen Kristiina Senior Research Scientist OIH

Kaski Petteri Professor T building

Kaski Samuel Professor, Director of HIIT OIH, Kumpula

Kauppi Jukka-Pekka Postdoctoral Researcher Kumpula

Kempa Dominik Doctoral Candidate Kumpula

Kemppinen Jukka Senior Research Scientist OIH

Khan Suleiman Ali Doctoral Candidate T building
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Klami Arto Senior Research Scientist Kumpula

Klouche Khalil Doctoral Candidate Kumpula

Kludas Jana Postdoctoral Researcher T building

Kohonen Jukka Doctoral Candidate Kumpula

Koivisto Mikko Professor Kumpula

Kontkanen Petri Research Coordinator Kumpula

Koponen Laura Research Assistant T building

Korhonen Janne Postdoctoral Researcher Kumpula

Korpela Mikko Doctoral Candidate T building

Kortesniemi Yki Doctoral Candidate OIH

Koskela Markus Senior Research Scientist Kumpula

Kostekis Orestis Doctoral Candidate T building

Kosunen Ilkka Doctoral Candidate OIH

Kotkanen Henri Research Assistant Kumpula

Kotkavuori Veera Research Assistant OIH, Kumpula

Kovanen Tony Research Assistant Kumpula

Kuikkaniemi Kai Doctoral Candidate OIH

Kuismin Tuomas Doctoral Candidate T building

Kuosmanen Anna Doctoral Candidate Kumpula

Kuuppelomäki Päivi Planning Officer Kumpula

Kuuranne Veli Research Assistant T building

Kuusisto Kiira Research Assistant OIH

Kähkönen Kari Doctoral Candidate T building

Kämäräinen Teemu Doctoral Candidate T building

Kärkkäinen Juha Senior Research Scientist Kumpula

Laaksonen Antti Doctoral Candidate Kumpula

Lagerspetz Eemil Doctoral Candidate Kumpula

Lahtinen Simo-Pekka Research Assistant OIH

Lampinen Airi Postdoctoral Researcher OIH

Langohr Laura Doctoral Candidate Kumpula

Lauri Juho Project Researcher OIH

Le Falher Geraud Louis Richard 
Raphael

Research Assistant T building

Lehtinen Vilma Postdoctoral Researcher OIH
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Lehtiniemi Tuukka Doctoral Candidate OIH, Kumpula

Lehtiö Anu Research Assistant Kumpula

Lehtola Paula Research Assistant Kumpula

Lehtonen Marko Doctoral Candidate OIH

Lei Jinmin Research Assistant T building

Leino Jukka Research Assistant Kumpula

Lempiäinen Tuomo Research Assistant T building

Leppä-aho Janne Research Assistant Kumpula

Leppäaho Eemeli Doctoral Candidate T building

Leppänen Jarno Research Assistant Kumpula

Li Chunxiang Research Assistant Kumpula

Lievonen Petri Research Assistant OIH

Lijffijt Jefrey Postdoctoral Researcher T building

Lin Ziyuan Doctoral Candidate T building

Lindqvist Maria Research Coordinator Kumpula

Linkola Simo Research Assistant Kumpula

Lintusaari Jarno Doctoral Candidate T building

Losoi Markus Research Assistant T building

Lu Yao Research Assistant Kumpula

Lukyanenko Andrey Postdoctoral Researcher T building

Malmi Eric Doctoral Candidate T building

Malone Brandon Postdoctoral Researcher Kumpula

Markus Konrad Project Researcher OIH

Martino Luca Postdoctoral Researcher Kumpula

Marttinen Pekka University Lecturer T building

Mathioudakis Michail Postdoctoral Researcher OIH

Mavroforakis Charalampos Project Researcher T building

Micallef Luana Postdoctoral Researcher OIH

Miettinen Miikka Project Coordinator Kumpula

Miettunen Pirkko Department Secretary OIH

Mineraud Julien Postdoctoral Researcher Kumpula

Modig Arttu Research Assistant Kumpula

Mononen Tommi Postdoctoral Researcher T building

Moskalev Artem Research Assistant T building
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Mozeika Aleksandras Postdoctoral Researcher T building

Mukherjee Alapan Research Assistant T building

Myllymaa Kalle Research Assistant Kumpula

Myllymäki Petri Professor, Programme Director Kumpula

Myllys Petri Research Assistant Kumpula

Mäkinen Veli Professor Kumpula

Määttä Jussi Doctoral Candidate Kumpula

Nandan Apurva Research Assistant T building

Nelimarkka Matti Doctoral Candidate OIH

Nguyen Quan Research Assistant Kumpula

Niemelä Ilkka Professor T building

Niemimäki Sami IT Specialist OIH

Niinimäki Teppo Doctoral Candidate Kumpula

Niiranen Juha Research Assistant Kumpula

Nikkilä Mikko Research Assistant Kumpula

Numminen Elina Doctoral Candidate Kumpula

Nuorento Markus IT Specialist Kumpula

Nurmi Petteri Senior Research Scientist Kumpula

Nurmi-Kettunen Johanna Doctoral Candidate Kumpula

Nurminen Antti Research Fellow OIH

Nybo Kristian Doctoral Candidate T building

Oikarinen Emilia Postdoctoral Researcher T building

Ojala Jouni Research Assistant OIH

Orponen Pekka Professor T building

Ou Zhonghong Postdoctoral Researcher T building

Paakkola Jussi Research Assistant T building

Parkkinen Juuso Doctoral Candidate T building

Parkkinen Ville Researcher Kumpula

Parviainen Pekka Postdoctoral Researcher T building

Patil Sameer Postdoctoral Researcher OIH

Peltonen Ella Doctoral Candidate Kumpula

Peltonen Jaakko Senior Research Scientist T building

Pervilä Mikko Postdoctoral Researcher Kumpula

Pessia Alberto Doctoral Candidate Kumpula
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Pitkänen Olli Senior Research Scientist OIH

Poikola Antti Project Researcher OIH

Polvi-Huttunen Silja Research Assistant Kumpula

Ponce de Leon Hernan Postdoctoral Researcher T building

Poostchimohammadabadi Hanieh Doctoral Candidate OIH

Potka Samu Research Assistant T building

Puglisi Simon Postdoctoral Researcher Kumpula

Pulkkinen Teemu Doctoral Candidate Kumpula

Pusa Henri Research Assistant Kumpula

Pyykkö Joel Research Assistant Kumpula

Raita Eeva Doctoral Candidate OIH

Rao Ashwin Postdoctoral Researcher Kumpula

Rao Siddharth Prakash Research Assistant OIH

Rasa Mikko Project Researcher OIH

Rasku Lari Research Assistant Kumpula

Ravaja Niklas Professor OIH

Read Jesse Michael Postdoctoral Researcher T building

Reijonen Aki Research Assistant OIH

Reitmaa Jukka Project Researcher OIH

Remes Sami Doctoral Candidate T building

Riekkinen Markku Research Assistant T building

Rinta-Koski Olli-Pekka Doctoral Candidate T building

Rintanen Jussi Research Fellow T building

Rissanen Jorma HIIT Fellow Kumpula

Roos Teemu Professor Kumpula

Rousu Juho Professor T building

Rozenshtein Polina Doctoral Candidate T building

Ruotsalo Tuukka Postdoctoral Researcher OIH

Rybicki Joel Doctoral Candidate T building

Räisänen Santeri Research Assistant Kumpula

Saarikivi Olli Doctoral Candidate T building

Saarinen Inka Research Assistant T building

Sadeqzadeh Boroujeni Javad Research Assistant Kumpula

Saha Satadip Research Assistant OIH
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Saikko Paul Research Assistant Kumpula

Sakaya Joseph Research Assistant Kumpula

Salmela Leena Postdoctoral Researcher Kumpula

Sankar Aravind Research Assistant Kumpula

Savolainen Petri Doctoral Candidate T building

Sedlerova Kristina Research Assistant OIH

Serim Baris Doctoral Candidate Kumpula

Seth Sohan Postdoctoral Researcher OIH

Shen Huibin Doctoral Candidate T building

Shubin Mikhail Doctoral Candidate Kumpula

Siekkinen Matti Postdoctoral Researcher T building

Siirtola Antti Postdoctoral Researcher T building

Silfverberg Suvi Doctoral Candidate OIH

Simberg Mikael Research Assistant T building

Singh Kuldeep Research Assistant T building

Singh Maninder Research Assistant Kumpula

Siren Miika Research Assistant Kumpula

Sirola Johannes Research Assistant Kumpula

Sjöberg Mats Postdoctoral Researcher Kumpula

Sobih Ahmed Research Assistant Kumpula

Sovijärvi-Spape Zania Research Assistant Kumpula

Spape Michiel Postdoctoral Researcher OIH

Stegmann Roelant Antonius Research Assistant T building

Su Hongyu Postdoctoral Researcher T building

Suomela Jukka Professor T building

Suotsalo Kimmo Research Assistant Kumpula

Suvitaival Tommi Doctoral Candidate T building

Talvitie Topi Research Assistant Kumpula

Tarkoma Sasu Professor Kumpula

Tasoulis Sotirios Postdoctoral Researcher Kumpula

Tatti Nikolaj Research Fellow T building

Toiskallio Kalle Senior Research Scientist OIH

Toivanen Jukka Doctoral Candidate Kumpula

Toivonen Hannu Professor Kumpula
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Toivonen Jarkko Doctoral Candidate Kumpula

Toivonen Juhani Research Assistant Kumpula

Tomescu Alexandru Postdoctoral Researcher Kumpula

Tonteri Pekka IT Manager OIH

Topa Hande Doctoral Candidate T building

Torvinen Juha Project Researcher OIH

Tynninen Päivi Research Assistant T building

Tyrväinen Lasse Research Assistant Kumpula

Ukkonen Antti Postdoctoral Researcher OIH

Ukkonen Esko Professor Kumpula

Uski Mirka Research Assistant OIH

Uurtio Viivi Doctoral Candidate T building

Valenzuela Daniel Doctoral Candidate Kumpula

Vanhala Antti Research Assistant T building

Vehkala Minna Doctoral Candidate Kumpula

Vepsäläinen Jouni Doctoral Candidate Kumpula

Vihavainen Sami Doctoral Candidate OIH

Virtanen Perttu Postdoctoral Researcher OIH

Virtanen Seppo Doctoral Candidate T building

von Kügelgen Maria Research Assistant Kumpula

Vranou Gavriela Research Assistant T building

Vu Ba Tien Dung Doctoral Candidate T building

Väre Lauri Research Assistant Kumpula

Wagner Paul Doctoral Candidate T building

Waltari Otto Research Assistant Kumpula

Wang Liang Doctoral Candidate Kumpula

Wei Lu Postdoctoral Researcher Kumpula

Wieringa Siert Doctoral Candidate T building

Wu Zhiqian Project Researcher OIH

Xiao Han Research Assistant Kumpula

Xiao Ping Postdoctoral Researcher Kumpula

Xiao Yu Postdoctoral Researcher T building

Xie Zhe Research Assistant T building

Xiong Jie Doctoral Candidate Kumpula
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Ye Yina Research Assistant Kumpula

Ylä-Jääski Antti Professor T building

Zhao Kai Doctoral Candidate Kumpula

Zhao Xuran Postdoctoral Researcher T building

Zhao Yang Research Assistant Kumpula

Zliobaite Indre Postdoctoral Researcher T building

Zou Yuan Researcher Kumpula

hr
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D. Publications

Publications 2007 - 2014 2007 2008 2009 2010 2011 2012 2013 2014

Articles in international scientific 
journals with referee practice

50 67 51 69 79 81 101 122

Articles in international edited works and 
conference proceedings with referee practice

94 126 126 153 134 128 137 152

Scientific monographs and edited books 6 3 6 8 9 8 5 10

Other publications 19 40 25 25 29 31 16 13

Computer programs and algorithms 1 0 1 10 8 3 2 3

Doctoral theses 9 14 13 10 7 10 18 22

Licenciate theses 0 1 1 0 0 0 1 0

Master’s theses 8 76 27 33 53 55 53 45

Total 187 327 250 308 319 316 333 367

D.1. Articles in international scientific journals with referee practice

1.	 Virpi Ahola, Rainer Lehtonen, Panu Somervuo, Leena Salmela, Patrik Koskinen, Pasi Rastas, Niko Välima-
ki, Lars Paulin, Jouni Kvist, Niklas Wahlberg, Jaakko Tanskanen, Emily A. Hornett, Laura C. Ferguson, Shiqi 
Luo, Zijuan Cao, Maaike A. de Jong, Anne Duplouy, Olli-Pekka Smolander, Heiko Vogel, Rajiv C. McCoy, Kui 
Qian, Swee Chong Wong, Qin Zhang, Freed Ahmad, Jani K. Haukka, Aruj Joshi, Jarkko Salojärvi, Christo-
pher W. Wheat, Ewald Grosse-Wilde, Daniel Hughes, Riku Katainen, Esa Pitkänen, Johannes Ylinen, Robert 
M. Waterhouse, Mikko Turunen, Anna Vaharautio, Sami P. Ojanen, Alan H. Schulman, Minna Taipale, Daniel 
Lawson, Esko Ukkonen, Veli Mäkinen, Marian R. Goldsmith, Liisa Holm, Petri Auvinen, Mikko J. Frilander, and 
Ilkka Hanski. The Glanville fritillary genome retains an ancient karyotype and reveals selective chromosomal 
fusions in Lepidoptera. Nature Communications, 5, 2014.

2.	 Muhammad Ammad-ud din, Elisabeth Georgii, Mehmet Gönen, Tuomo Laitinen, Olli Kallioniemi, Krister Wen-
nerberg, Antti Poso, and Samuel Kaski. Integrative and personalized QSAR analysis in cancer by kernelized 
Bayesian matrix factorization. Journal of Chemical Information and Modeling, 54(8):2347-2359, 2014.

3.	 Gabor Aranyi, Sid Kouider, Alan Lindsay, Hielke Prins, Imtiaj Ahmed, Giulio Jacucci, Paolo Negri, Luciano 
Gamberini, David Pizzi, and Marc Cavazza. Subliminal cueing of selection behavior in a virtual environment. 
Presence-Teleoperators and Virtual Environments, 23(1):33-50, 2014.

4.	 Esther M. Arkin, Alon Efrat, Joseph S. B. Mitchell, Valentin Polishchuk, Srinivasan Ramasubramanian, Swa-
minathan Sankararaman, and Javad Taheri. Data transmission and base-station placement for optimizing the 
lifetime of wireless sensor networks. Ad Hoc Networks, 12:201-218, 2014.

5.	 Mukesh Bansal, Jichen Yang, Charles Karan, Michael P. Menden, James C. Costello, Hao Tang, Guanghua 
Xiao, Yajuan Li, Jeffrey Allen, Rui Zhong, Beibei Chen, Minsoo Kim, Tao Wang, Laura M. Heiser, Ronald Re-
alubit, Michela Mattioli, Mariano J. Alvarez, Yao Shen, Daniel Gallahan, Dinah Singer, Julio Saez-Rodriguez, 
Yang Xie, Gustavo Stolovitzky, and Andrea Califano. A community computational challenge to predict the ac-
tivity of pairs of compounds. Nature Biotechnology, 32(12):1213-1222, 2014.
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6.	 Jeremy Barbay, Francisco Claude, Travis Gagie, Gonzalo Navarro, and Yakov Nekrich. Efficient fully-com-
pressed sequence representations. Algorithmica, 69(1):232-268, 2014.

7.	 Djamal Belazzougui. Improved space-time tradeoffs for approximate full-text indexing with one edit error. Al-
gorithmica, 2014. 

8.	 Ella Bingham and Heikki Mannila. Towards computational techniques for identifying candidate chronofauna. 
Annales Zoologici Fennici, 51(1-2):43-49, 2014. 

9.	 Francesco Bonchi, Aristides Gionis, and Tamir Tassa. Identity obfuscation in graphs through the information 
theoretic lens. Information Sciences, 275:232-256, 2014.

10.	 R. P. Jagadeesh Chandra Bose, Wil M. P. van der Aalst, Indre Zliobaite, and Mykola Pechenizkiy. Dealing with 
concept drifts in process mining. IEEE Transactions on Neural Networks and Learning Systems, 25(1):154-
171, 2014.

11.	 Howard Bowman, Marco Filetti, Abdulmajeed Alsufyani, Dirk Janssen, and Li Su. Countering countermeas-
ures: Detecting identity lies by detecting conscious breakthrough. PLoS One, 9(3):90595, 2014. 

12.	 Ibrahhim Chegrane and Djamal Belazzougui. Simple, compact and robust approximate string dictionary. Jour-
nal of Discrete Algorithms, 28 (StringMasters 2012 and 2013 Special Issue) (Volume 1):49-60, 2014.

13.	 Claire Chewapreecha, Simon R. Harris, Nicholas J. Croucher, Claudia Turner, Pekka Marttinen, Lu Cheng, 
Alberto Pessia, David M. Aanensen, Alison E. Mather, Andrew J. Page, Susannah J. Salter, David Harris, 
Francois Nosten, David Goldblatt, Jukka Corander, Julian Parkhill, Paul Turner, and Stephen D. Bentley. 
Dense genomic sampling identifies highways of pneumococcal recombination. Nature Genetics, 46(3):305-
309, 2014. 

14.	 Claire Chewapreecha, Pekka Marttinen, Nicholas J. Croucher, Susannah J. Salter, Simon R. Harris, Alison 
E. Mather, William P. Hanage, David Goldblatt, Francois H. Nosten, Claudia Turner, Paul Turner, Stephen D. 
Bentley, and Julian Parkhill. Comprehensive identification of single nucleotide polymorphisms associated with 
betalactam resistance within pneumococcal mosaic genes. PLoS Genetics, 10(8):1004547, 2014.

15.	 James C. Costello, Laura M. Heiser, Elisabeth Georgii, Mehmet Gönen, Michael P. Menden, Nicholas J. 
Wang, Mukesh Bansal, Muhammad Ammad-ud din, Petteri Hintsanen, Suleiman A Khan, John-Patrick Mpin-
di, Olli Kallioniemi, Antti Honkela, Tero Aittokallio, Krister Wennerberg, NCI DREAM Community, James J. 
Collins, Dan Gallahan, Dinah Singer, Julio Saez-Rodriguez, Samuel Kaski, Joe W. Gray, and Gustavo Stolo-
vitzky. A community effort to assess and improve drug sensitivity prediction algorithms. Nature Biotechnol-
ogy, 32:1202-1212, 2014.

16.	 Ben Cowley, Martino Fantato, Charlene Jennett, Martin Ruskov, and Niklas Ravaja. Learning when serious: 
Psychophysiological evaluation of a technology-enhanced learning game. Educational Technology & Society, 
17(1):3-16, 2014.

17.	 Ben Cowley and Niklas Ravaja. Learning in balance: Using oscillatory EEG biomarkers of attention, motiva-
tion, and vigilance to interpret game-based learning. Cogent Education, 1(1), 2014. 

18.	 Benjamin Cowley, Ilkka Kosunen, Petri Lankoski, Matias Kivikangas, Simo Järvelä, Inger Ekman, Jaakko 
Kemppainen, and Niklas Ravaja. Experience assessment and design in the analysis of gameplay. Simulation 
& Gaming, 45(1):41-69, 2014. 

19.	 Boris Cule, Nikolaj Tatti, and Bart Goethals. Marbles: Mining association rules buried in long event sequenc-
es. Statistical Analysis and Data Mining, 7(2):93-110, 2014.

20.	 Aaron Yi Ding, Jon Crowcroft, Sasu Tarkoma, and Hannu Flinck. Software defined networking for security en-
hancement in wireless mobile networks. Computer Networks, 66:94-101, 2014.

21.	 Aaron Yi Ding, Jouni Korhonen, Teemu Savolainen, Markku Kojo, Jörg Ott, Sasu Tarkoma, and Jon Crow-
croft. Bridging the gap between internet standardization and networking research. Computer Communica-
tions Review, 44(1):56-62, 2014.
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22.	 Liviu P. Dinu, Radu Tudor Ionescu, and Alexandru I. Tomescu. A rank-based sequence aligner with applica-
tions in phylogenetic analysis. PLoS One, 9(8), 2014.

23.	 Wolfgang Dvorak, Matti Järvisalo, Johannes Peter Wallner, and Stefan Woltran. Complexity-sensitive deci-
sion procedures for abstract argumentation. Artificial Intelligence, 206:53-78, 2014.

24.	 Salim Eryigit, Gurkan Gur, Suzan Bayhan, and Tuna Tugcu. Energy efficiency is a subtle concept: Fundamen-
tal trade-offs for cognitive radio networks. IEEE Communications Magazine, 52(7):30-36, 2014. 

25.	 Zoltn Faigl, Jani Pellikka, Lszl Bokor, and Andrei Gurtov. Performance evaluation of current and emerging 
authentication schemes for future 3GPP network architectures. Computer Networks, 60(February): 74, 2014.

26.	 Ali Faisal, Jaakko Peltonen, Elisabeth Georgii, Johan Rung, and Samuel Kaski. Toward computational cumu-
lative biology by combining models of biological datasets. PLoS One, 9(11), 2014.

27.	 Arash Farzan, Travis Gagie, and Gonzalo Navarro. Entropy-bounded representation of point grids. Computa-
tional Geometry, 47(1):1-14, 2014.

28.	 Hector Ferrada, Travis Gagie, Tommi Hirvola, and Simon J. Puglisi. Hybrid indexes for repetitive datasets. 
Philosophical transactions - Royal Society. Mathematical, Physical and engineering sciences, 372(2016), 
2014.

29.	 Paula Forbes, Silvia Gabrielli, Rosa Maimone, Judith Masthff, Simon Wells, and Antti Jylhä. Towards using 
segmentation-based techniques to personalize mobility behavior interventions. ICST Transactions on Ambi-
ent Systems, 14(4), 2014.

30.	 Nanna Fyhrquist, Lasse Ruokolainen, Alina Suomalainen, Sari Lehtimaki, Ville Veckman, Johanna Vendelin, 
Piia Karisola, Maili Lehto, Terhi Savinko, Hanna Jarva, Timo U. Kosunen, Jukka Corander, Petri Auvinen, Lars 
Paulin, Leena von Hertzen, Tiina Laatikainen, Mika Mäkelä, Tari Haahtela, Dario Greco, Ilkka Hanski, and 
Harri Alenius. Acinetobacter species in the skin microbiota protect against allergic sensitization and inflam-
mation. Journal of Allergy and Clinical Immunology, 134(6):1301, 2014.

31.	 Silvia Gabrielli, Paula Forbes, Antti Jylhä, Simon Wells, Miika Sirén, Samuli Hemminki, Petteri Nurmi, Rosa 
Maimone, Judith Masthoff, and Giulio Jacucci. Design challenges in motivating change for sustainable urban 
mobility. Computers in Human Behavior, 41:416-423, 2014.

32.	 Esther Galbrun, Aristides Gionis, and Nikolaj Tatti. Overlapping community detection in labeled graphs. Data 
Mining and Knowledge Discovery, 28(5-6):1586-1610, 2014.

33.	 Esther Galbrun and Angelika Kimmig. Finding relational redescriptions. Machine Learning, 96(3):225-248, 
2014.

34.	 Joao Gama, Indre Zliobaite, Albert Bifet, Mykol Pechenizkiy, and Abdelhamid Bouchachia. A survey on con-
cept drift adaptation. ACM Computing Surveys, 46(4):44, 2014.

35.	 R. Stuart Geiger and Airi Lampinen. Old against new, or a coming of age? broadcasting in an era of electronic 
media. Journal of Broadcasting and Electronic Media, 58(3), 2014. 

36.	 Emanuele Giaquinta , Kimmo Fredriksson, Szymon Grabowski, Alexandru I. Tomescu, and Esko Ukkonen. 
Motif matching using gapped patterns. Theoretical Computer Science, 548:1-13, 2014.

37.	 Mehmet Gönen and Samuel Kaski. Kernelized Bayesian matrix factorization. IEEE Transactions on Pattern 
Analysis and Machine Intelligence, 36(10):2047-2060, 2014.

38.	 Mika Göös, Tuomo Lempiäinen, Eugen Czeizler, and Pekka Orponen. Search methods for tile sets in pat-
terned DNA self-assembly. Journal of Computer and System Sciences, 80(1):297-319, 2014.

39.	 Mika Göös and Jukka Suomela. No sublogarithmic-time approximation scheme for bipartite vertex cover. Dis-
tributed Computing, 27(6):435-443, 2014.
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40.	 Michael U. Gutmann, Valero Laparra, Aapo Hyvärinen, and Jesus Malo. Spatio-chromatic adaptation via 
higher-order canonical correlation analysis of natural images. PLoS One, 9(2), 2014.

41.	 Jinyoung Han, Taejoong Chung, Seungbae Kim, Hyun chul Kim, Jussi Kangasharju, Ted Taekyoung Kwon, 
and Yanghee Choi. Strategic bundling for content availability and fast distribution in BitTorrent. Computer 
Communications, 43:64-73, 2014.

42.	 Tilo Hartmann, Werner Wirth, Holger Schramm, Christoph Klimmt, Peter Vorderer, Andre Gyspers, Saskia 
Böcking, Niklas Ravaja, Jari Laarni, Timo Saari, Feliz Gouveia, and Ana Sacau. The spatial presence experi-
ence scale (spes): A short self-report measure for diverse media settings. Journal of Media Psychology, 2014.

43.	 Mohammad Asharful Hoque, Matti Siekkinen, Jukka K. Nurminen, Sasu Tarkoma, and Mika Aalto. Saving en-
ergy in mobile devices for on-demand multimedia streaming: A cross-layer approach. ACM Transactions on 
Multimedia Computing Communications and Applications, 10(3), 2014.

44.	 Liisa Ilomäki, Sami Paavola, Minna Lakkala, and Anna Kantosalo. Digital competence - an emergent bound-
ary concept for policy and educational research. Education and Information Technologies, 2014.

45.	 Simo Järvelä, Inger Ekman, Matias Kivikangas, and Niklas Ravaja. A practical guide to using digital games as 
an experiment stimulus. Transactions of the Digital Games Research Association, 1(2):85-115, 2014.

46.	 Simo Järvelä, Matias Kivikangas, Jari Kätsyri, and Niklas Ravaja. Physiological linkage of dyadic gaming ex-
perience. Simulation & Gaming, 45(1):24-40, 2014.

47.	 Melih Kandemir, Akos Vetek, Mehmet Gönen, Arto Klami, and Samuel Kaski. Multi-task and multi-view learn-
ing of user state. Neurocomputing, 139(2):97-106, 2014.

48.	 Nadav Kashtan, Sara E. Roggensack, Sébastien Rodrigue, Jessie W. Thompson, Steven J. Biller, Allison 
Coe, Huiming Ding, Pekka Marttinen, Rex R. Malmstrom, Roman Stocker, and et al. Single-cell genomics 
reveals hundreds of coexisting subpopulations in wild prochlorococcus. Science, 344(6182):416{420, 2014.

49.	 Petteri Kaski, André de Souza Medeiros, Patric R.J. Östergrd, and Ian M. Wanless. Switching in one-factori-
sations of complete graphs. The Electronic Journal of Combinatorics, 21(1):24, 2014.

50.	 Petteri Kaski, Mikko Koivisto, Janne H. Korhonen, and Igor S. Sergeev. Fast monotone summation over dis-
joint sets. Information Processing Letters, 114(5):264-267, 2014.

51.	 Suleiman A. Khan, Seppo Virtanen, Olli P. Kallioniemi, Krister Wennerberg, Antti Poso, and Samuel Kaski. 
Identification of structural features in chemicals associated with cancer drug response: A systematic data-
driven analysis. Bioinformatics, 30(17):504, 2014. 

52.	 Matias Kivikangas, Jari Kätsyri, Simo Järvelä, and Niklas Ravaja. Gender differences in emotional responses 
to cooperative and competitive game play. PLoS One, 9(7), 2014.

53.	 Jussi Korpela, Kai Puolamäki, and Aristides Gionis. Confidence bands for time series data. Data Mining and 
Knowledge Discovery, 28(5-6):1530-1553, 2014.

54.	 Dmitry Korzun and Andrei Gurtov. Hierarchical architectures in structured peer-to-peer overlay networks. 
Peer-to-Peer Networking and Applications, 7(4):359-395, 2014.

55.	 Orestis Kostakis. Classy: fast clustering streams of call-graphs. Data Mining and Knowledge Discovery, 28(5-
6):1554-1585, 2014.

56.	 Dmitry Krasnoshchekov and Valentin Polishchuk. Order-k alpha-hulls and alpha-shapes. Information Pro-
cessing Letters, 114(1-2):76-83, 2014.

57.	 Georg Krempl, Indre Zliobaite, Dariusz Brzezinski, Eyke Hullermeier, Mark Last, Vincent Lemaire, Tino Noack, 
Ammar Shaker, Sonja Sievi, Myra Spiliopoulou, and Jerzy Stefanowski. Open challenges for data stream min-
ing research. SIGKDD Explorations, 16(1):1-10, 2014.
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58.	 Pardeep Kumar, Andrei Gurtov, Jari Iinatti, and Sang-Gon Lee. Delegation-based robust authentication mod-
el for wireless roaming using portable communication devices. IEEE Transactions on Consumer Electronics, 
60(4), 2014.

59.	 Pardeep Kumar, Mika Ylianttila, Andrei Gurtov, Sang-Gon Lee, and Hoon-Jae Lee. An efficient and adaptive 
mutual authentication framework for heterogeneous wireless sensor network-based applications. MDPI Sen-
sors, 14(2):2732-2755, 2014.

60.	 Dmitriy Kuptsov, Boris Nechaev, Andrey Lukyanenko, and Andrei Gurtov. How penalty leads to improve-
ment: A measurement study of wireless backoff in IEEE 802.11 networks. Computer Networks, 75(comnet. 
2014.09.008), 2014.

61.	 Ilmari Kurki, Jussi Saarinen, and Aapo Hyvarinen. Investigating shape perception by classification images. 
Journal of Vision, 14(12), 2014.

62.	 Airi Lampinen, Vilma Lehtinen, and Coye Cheshire. Media Choice and Identity Work: A Case Study of Infor-
mation Communication Technology Use in a Peer Community. Communication and Information Technologies 
Annual (Studies in Media and Communications, Volume 8), pages 103-130. Emerald Group Publishing Lim-
ited, United Kingdom, 2014.

63.	 Remi Lemoy, Alexander Mozeika, and Shinnosuke Seki. Transfer matrix analysis of one-dimensional major-
ity cellular automata with thermal noise. Journal of Physics A-Mathematical and Theoretical, 47(10):105001/1-
11, 2014.

64.	 Ming Li, Andrey Lukyanenko, Sasu Tarkoma, Yong Cui, and Antti Ylä-Jääski. Tolerating path heterogeneity in 
multipath TCP with bounded receive buffers. Computer Networks, 64:14, 2014.

65.	 Jefrey Lijffijt, Panagiotis Papapetrou, and Kai Puolamäki. A statistical significance testing approach to mining 
the most informative set of patterns. Data Mining and Knowledge Discovery, 28(1):238-263, 2014.

66.	 Song Liu, John A. Quinn, Michael U. Gutmann, Taiji Suzuki and Masashi Sugiyama. Direct Learning of Sparse 
Changes in Markov Networks by Density Ratio Estimation. Neural Computation, 26: 1169-1197, 2014.

67.	 Veli Mäkinen and Daniel Valenzuela. Recombination-aware alignment of diploid individuals. BMC Genomics, 
15(Suppl 6):S15, 2014.

68.	 Maija Marttinen, Anne-Maria Pajari, Essi Päivärinta, Markus Storvik, Pekka Marttinen, Tanja Nurmi, Mikael 
Niku, Vieno Piironen, and Marja Mutanen. Plant sterol feeding induces tumor formation and alters sterol me-
tabolism in the intestine of apc(min) mice. Nutrition and Cancer - an International Journal, 66(2):259-269, 
2014.

69.	 Pekka Marttinen, Matti Pirinen, Antti-Pekka Sarin, Jussi Gillberg, Johannes Kettunen, Ida Surakka, Antti J. 
Kangas, Pasi Soininen, Paul O'Reilly, Marika Kaakinen, Mika Kähönen, Terho Lehtimäki, Mika Ala-Korpela, 
Olli T. Raitakari, Veikko Salomaa, Marjo-Riitta Järvelin, Samuli Ripatti, and Samuel Kaski. Assessing multi-
variate gene-metabolome associations with rare variants using Bayesian reduced rank regression. Bioinfor-
matics, 30(14):2026-2034, 2014.

70.	 Martin Milanic, Romeo Rizzi, and Alexandru I. Tomescu. Set graphs. II. Complexity of set graph recognition 
and similar problems. Theoretical Computer Science, 547:70-81, 2014.

71.	 Martin Milanic and Alexandru I. Tomescu. Set graphs. IV. Further connections with claw-freeness. Discrete 
Applied Mathematics, 174:113-121, 2014.

72.	 Sari Mullola, Mirka Hintsanen, Markus Jokela, Jari Lipsanen, Saija Alatupa, Niklas Ravaja, and Liisa Kelti-
kangas-Järvinen. Associations between teacher-rated versus self-rated student temperament and school 
achievement. Scandinavian Journal of Educational Research, 58(2):147-172, 2014.

73.	 Mikko Nikkilä, Valentin Polishchuk, and Dmitry Krasnoshchekov. Robust estimation of seismic coda shape. 
Geophysical Journal International, 197(1):557-565, 2014.
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74.	 Suvi Elina Numminen, Claire Chewapreecha, Jukka Siren, Claudia Turner, Paul Turner, Stephen Bentley, and 
Jukka Corander. Twophase importance sampling for inference about transmission trees. Proceedings of the 
Royal Society B. Biological Sciences, 2014.

75.	 Petteri Nurmi, Antti Salovaara, Andreas Forsblom, Fabian Bohnert, and Patrik Floréen. PromotionRank: 
Ranking and recommending grocery product promotions using personal shopping lists. ACM Transactions on 
Interactive Intelligent Systems, 4(1):23 p., 2014.

76.	 Zhonghong Ou, Jiang Dong, Shichao Dong, Jun Wu, Antti Ylä-jääski, Pan Hui, RenWang, and Alexander W. 
Min. Utilize signal traces from others? A crowdsourcing perspective of energy saving in cellular data commu-
nication. IEEE Transactions on Mobile Computing, 14(1):194-207, 2014.

77.	 Zhonghong Ou, Hao Zhuang, Andrey Lukyanenko, Jukka K. Nurminen, Pan Hui, Vladimir Mazalov, and Antti 
Ylä-jääski. Is the same instance type created equal? Exploiting heterogeneity of public clouds. IEEE Transac-
tions on Cloud Computing, 1(2):201-214, 2014.

78.	 Antti Oulasvirta, Tiia Suomalainen, Juho Hamari, Airi Lampinen, and Kristiina Karvonen. Transparency of in-
tentions decreases privacy concerns in ubiquitous surveillance. Cyberpsychology, Behavior, and Social Net-
working, 17(10):633-638, 2014.

79.	 Joonas Paalasmaa, Hannu Toivonen, and Markku Partinen. Adaptive heartbeat modeling for beat-to-beat 
heart rate measurement in ballistocardiograms. IEEE Journal of Biomedical and Health Informatics, 2014.

80.	 Joni Pajarinen, Ari Hottinen, and Jaakko Peltonen. Optimizing spatial and temporal reuse in wireless networks 
by decentralized partially observable Markov decision processes. IEEE Transactions on Mobile Computing, 
13(4):866-879, 2014.

81.	 Juuso A. Parkkinen and Samuel Kaski. Probabilistic drug connectivity mapping. BMC Bioinformatics, 15(113), 
2014.

82.	 Esa Pitkänen, Paula Jouhten, Jian Hou, Muhammad Syed Fahad, Peter Blomberg, Jana Kludas, Merja Oja, 
Liisa Holm, Merja Penttilä, Juho Rousu, and et al. Comparative genome-scale reconstruction of gapless met-
abolic networks for present and ancestral species. PLOS Computational Biology, 10(2):1003465, 2014.

83.	 Pawani Porambage, Corinna Schmitt, Pardeep Kumar, Andrei Gurtov and Mika Ylianttila. PAuthKey: A Perva-
sive Authentication Protocol and Key Establishment Scheme for Wireless Sensor Networks in Distributed IoT 
Applications. International Journal of Distributed Sensor Networks, 2014

84.	 Jouni Puuronen and Aapo Hyvärinen. A Bayesian inverse solution using independent component analysis. 
Neural Networks, 50:47-59, 2014.

85.	 Pavan Ramkumar, Lauri Parkkonen, and Aapo Hyvärinen. Grouplevel spatial independent component analy-
sis of Fourier envelopes of resting-state MEG data. NeuroImage, 86:480-491, 2014.

86.	 Niklas Ravaja, Pekka Aula, Alessio Falco, Salla-Maaria Laaksonen, Mikko Salminen, and Antti Ainamo. On-
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New York, October 2014.

71.	 Natasa Jonoska, Florin Manea, and Shinnosuke Seki. Strong square conjecture on binary words. In Lecture 
Notes in Computer Science: SOFSEM 2014: Proceedings of the 40th International Conference on Current 
Trends in Theory and Practice of Computer Science, pages 339-350. Springer, January 2014.

72.	 Kari Kähkönen and Keijo Heljanko. Lightweight state capturing for automated testing of multithreaded pro-
grams. In Martina Seidl and Nikolai Tillmann, editors, Tests and Proofs, pages 187-203, July 2014.

73.	 Teemu Kämäräinen, Matti Siekkinen, Yu Xiao, and Antti Ylä-Jääski. Towards pervasive and mobile gam-
ing with distributed cloud infrastructure. In The 13th Annual Workshop on Network and Systems Support for 
Games (NetGames 2014), December 2014.

74.	 Kustaa Kangas, Petteri Kaski, Mikko Koivisto, and Janne H. Korhonen. On the number of connected sets in 
bounded degree graphs. In Dieter Kratsch and Ioan Todinca, editors, Graph-Theoretic Concepts in Computer 
Science, 40th International Workshop, WG 2014, Nouan-le-Fuzelier, France, June 25-27, 2014. Revised Se-
lected Papers, pages 336-347. Springer, June 2014.

75.	 Kustaa Kangas, Teppo Mikael Niinimäki, and Mikko Koivisto. Learning chordal Markov networks by dynamic 
programming. In Advances in Neural Information Processing Systems, pages 2357-2365, 2014.

76.	 Anna Kantosalo, Jukka Toivanen, Ping Xiao, and Hannu Toivonen. From isolation to involvement: Adapting 
machine creativity software to support human-computer co-creation. In Fifth International Conference on 
Computational Creativity, pages 1-7, 2014.
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77.	 Juha Kärkkäinen and Dominik Kempa. Engineering a lightweight external memory suffix array construction 
algorithm. In CEUR Workshop Proceedings, pages 53-60. CEUR-WS.org, 2014.

78.	 Juha Kärkkäinen and Dominik Kempa. LCP array construction in external memory. In Proceedings 13th Sym-
posium on Experimental Algorithms (SEA 2014), pages 412-423. Springer, 2014.

79.	 Juha Kärkkäinen, Dominik Kempa, and Simon Puglisi. Hybrid compression of bitvectors for the fm-index. In 
Data Compression Conference, pages 302-311. IEEE, 2014.

80.	 Juha Kärkkäinen, Dominik Kempa, and Simon J. Puglisi. Lempel-Ziv parsing in external memory. In Data 
Compression Conference, pages 153-162. IEEE, 2014.

81.	 Juha Kärkkäinen, Dominik Kempa, and Simon J. Puglisi. String range matching. In Proceedings 25th Sympo-
sium on Combinatorial Pattern Matching (CPM 2014), pages 232-241, 2014.

82.	 Andreas Karrenbauer and Antti Oulasvirta. Improvements to keyboard optimization with integer programming. 
In The 27th Annual ACM Symposium on User Interface Software and Technology, pages 621-626, 2014.

83.	 Arijit Khan, Francesco Bonchi, Aristides Gionis, and Francesco Gullo. Fast reliability search in uncertain 
graphs. In EDBT, pages 535-546. OpenProceedings.org, March 2014.

84.	 Suleiman A. Khan and Samuel Kaski. Bayesian multi-view tensor factorization. In T. Calders and et al., edi-
tors, Machine Learning and Knowledge Discovery in Databases, ECML PKDD 2014, pages 656-671, Berlin, 
September 2014. Springer.

85.	 Arto Klami. Polya-gamma augmentations for factor models. In JMLR: Workshop and Conference Proceed-
ings, pages 112-128, 2014.

86.	 Arto Klami, Guillaume Bouchard, and Abhishek Tripathi. Group-sparse embeddings in collective matrix fac-
torization. In International Conference on Learning Representations, 2014.

87.	 Dmitry Korzun. Service formalism and architectural abstractions for smart space applications. In Proceed-
ings of the 10th Central & Eastern European Software Engineering Conference in Russia, Moscow, Russia, 
October 2014. ACM.

88.	 Dmitry Korzun and Sergey Balandin. A peer-to-peer model for virtualization and knowledge sharing in smart 
spaces. In Proceedings of The Eighth International Conference on Mobile Ubiquitous Computing, Systems, 
Services and Technologies (UBICOMM 2014), pages 87-92, Rome, Italy, August 2014. IARIA.

89.	 Dmitry Korzun, Ivan Galov, Alexey Kashevnik, and Sergey Balandin. Virtual shared workspace for smart spac-
es and m3-based case study. In Sergey Balandin and Ulia Trifonova, editors, Proceedings of the 15th Conf. 
Open Innovations Framework Program FRUCT, pages 60-68, St. Petersburg, Russia, April 2014. ITMO Uni-
versity.

90.	 Kai Kuikkaniemi, Vilma Lehtinen, Matti Nelimarkka, Max Vilkki, Jouni Ojala, and Giulio Jacucci. Designing for 
presenters at public walk-up-and-use displays. In The 8th International Conference on Tangible, Embedded 
and Embodied Interaction - TEI '14, 2014.

91.	 Pardeep Kumar, Mika Ylianttila, Andrei Gurtov, and Mangal Sain. An efficient and simple key distribution 
scheme for smart environments. In 2014 IEEE International Conference on Consumer Electronics (ICCE), 
pages 468-469, January 2014.

92.	 Eemil Lagerspetz, Hien Thi Thu Truong, Sasu Tarkoma, and N. Asokan. Mdoctor: A mobile malware progno-
sis application. In IEEE International Conference on Distributed Computing Systems Workshops, pages 201-
206, 2014.

93.	 Airi Lampinen. Account sharing in the context of networked hospitality exchange. In Proceedings of the ACM 
2014 Conference on Computer Supported Cooperative Work, pages 499-504. ACM New York, NY, USA, 
2014.
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94.	 Juhana Laurinharju and Jukka Suomela. Brief announcement: Linial's lower bound made easy. In Proceed-
ings, 33rd ACM SIGACT-SIGOPS Symposium on Principles of Distributed Computing (PODC), pages 377-
378. ACM Press, July 2014.

95.	 Giovanna J. Lavado, Giovanni Pighizzini, and Shinnosuke Seki. Operational state complexity under Parikh 
equivalence. In Lecture Notes in Computer Science: DCFS 2014: Proceedings of the 16th International Work-
shop on Descriptional Complexity of Formal Systems, pages 294-305. Springer, August 2014.

96.	 Teemu Leinonen, Eva Durall, Kai Kuikkaniemi, Teemu Mikkonen, Antti Syvänen, Matti Nelimarkka, and Tarmo 
Toikkanen. Design for learning: Enhancing participation in learning through design thinking. In World Confer-
ence on Educational Multimedia, 2014.

97.	 Guohua Liu, Tomi Janhunen, and Ilkka Niemelä. Introducing real variables and integer objective functions 
to answer set programming. In Michael Hanus and Ricardo Rocha, editors, Declarative Programming and 
Knowledge Management, pages 118-135. Springer, September 2014.

98.	 Madhusanka Liyanage, Julia V. Chirkova, and Andrei Gurtov. Access point selection game for mobile wireless 
users. In 8th IEEE WoWMoM Workshop on Autonomic and Opportunistic Communications, 2014.

99.	 Madhusanka Liyanage, Mika Ylianttila, and Andrei Gurtov. Securing the control channel of software-defined 
mobile networks. In 1st IEEE WoWMoM Workshop on Software Defined Networking Architecture and Appli-
cations, 2014.

100.	Jussi Määttä, Samuli Siltanen, and Teemu Roos. A fixed-point image denoising algorithm with automatic win-
dow selection. In European Workshop on Visual Information Processing. IEEE, 2014.

101.	Eric Malmi. Quality matters: usage-based app popularity prediction. In Proceedings of the 2014 ACM Interna-
tional Joint Conference on Pervasive and Ubiquitous Computing: Adjunct Publication, pages 391-396. ACM, 
2014.

102.	Brandon Malone and Changhe Yuan. A depth-first branch and bound algorithm for learning optimal Bayesian 
networks. In Third International Workshop, GKR 2013. In Lecture Notes in Computer Science, pages 111-122. 
Springer International Publishing, 2014.

103.	Brandon Michael Malone, Kustaa Kangas, Matti Järvisalo, Mikko Koivisto, and Petri Myllymäki. Predicting the 
hardness of learning Bayesian networks. In the Proceedings of the 28th AAAI Conference on Artificial Intel-
ligence (AAAI 2014), pages 2460-2466, 2014.

104.	Florin Manea, Mike Müller, Dirk Nowotka, and Shinnosuke Seki. Generalized Lyndon-Schützenberger equa-
tions. In Lecture Notes in Computer Science: MFCS 2014: Proceedings of the 39th International Symposium 
on Mathematical Foundations of Computer Science, pages 402-413. Springer, August 2014.

105.	Mario Marchand, Hongyu Su, Emilie Morvant, Juho Rousu, and John Shawe-Taylor. Multilabel structured out-
put learning with random spanning trees of max-margin Markov networks. In Advances in Neural Information 
Processing System NIPS2014, pages 873-881, December 2014.

106.	Martin D. Muggli, Simon J. Puglisi, and Christina Boucher. Efficient Indexed Alignment of Contigs to Optical 
Maps, pages 68-81. Algorithms in Bioinformatics, Lecture Notes in Computer Science. Springer, 2014.

107.	Suneth Namal, Ijaz Ahmad, Markku Jokinen, Andrei Gurtov, and Mika Ylianttila. SDN core for mobility be-
tween cognitive radio and 802.11 networks. In 8th International Conference on Next Generation Mobile Appli-
cations, Services, and Technologies (NGMAST'14), 2014.

108.	Matti Nelimarkka. An experimental approach to explore discourse architectures. Proceedings of the COOP 
2014 Workshop on Collaborative Technologies in Democratic Processes, pages 107-110, 2014.

109.	Matti Nelimarkka and Madeeha Ghori. The Effect of Variations of Prior on Knowledge Tracing. EDM 2014 Ex-
tended Proceedings, 2014.



HIIT Facts and Figures 2014 – Appendix to the Annual Report 39

publ

110.	Matti Nelimarkka, Kai Kuikkaniemi, and Giulio Jacucci. A field trial of an anonymous backchannel among pri-
mary school pupils. In Proceedings of the 18th International Conference on Supporting Group Work - GROUP 
'14, pages 238-242, 2014.

111.	Matti Nelimarkka, Brandie Nonnecke, Sanjay Krishnan, Tanja Aitamurto, Camille Crittenden, Chris Garland, 
Conrad Gregory, and Ching-chang Allen Huang. Comparing three online civic engagement platforms using 
the spectrum of public participation framework. In Conference on Internet, Politics and Policy (IPP), 2014.

112.	Ilya Nikolaevskiy, Dmitry Korzun, and Andrei Gurtov. Security for medical sensor networks in mobile health 
systems. In Proceedings of 2014 IEEE 15th International Symposium and Workshops on a World of Wireless, 
Mobile and Multimedia Networks, Sydney, Australia, June 2014. IEEE.

113.	Emilia Oikarinen and Matti Järvisalo. Answer set solver backdoors. In 14th European Conference Proceed-
ings, JELIA 2014. In Lecture Notes in Computer Science, pages 674-683. Springer, 2014.

114.	Eugenio Omodeo, Carla Piazza, Alberto Policriti, and Alexandru Ioan Tomescu. Hyper-extensionality and 
one-node elimination on membership graphs. In CEUR Workshop Proceedings, pages 341-346. Rheinisch-
Westfaelische Technische Hochschule Aachen, 2014.

115.	Nick Parlante, Julie Zelenski, Josh Hug, John Nicholson, John DeNero, Antti Laaksonen, Arto Vihavainen, 
Frank McCown, and KevinWayne. Nifty assignments. In ACM Special Interest Group on Computer Science 
Education SIGCSE, pages 621-622, 2014.

116.	Sameer Patil, Roman Schlegel, Apu Kapadia, and Adam J. Lee. Reflection or action?: How feedback and con-
trol affect location sharing decisions. In CHI 2014: The ACM CHI Conference on Human Factors in Computing 
Systems, page 10, New York, NY, USA, April 2014.

117.	Patrik Pluchino, Luciano Gamberini, Oswald Barral, and Filippo Minelle. How semantic processing of words 
evokes changes in pupil. In Third International Workshop Proceedings, Symbiotic 2014.  In Lecture Notes in 
Computer Science, pages 99-112, 2014.

118.	Pawani Porambage, Corinna Schmitt, Pardeep Kumar, Andrei Gurtov, and Mika Ylianttila. Two-phase authen-
tication protocol for wireless sensor networks in distributed IoT applications. In IEEE WCNC'14, Istanbul, Tur-
key, pages 1-6, 2014.

119.	Eeva Raita and Antti Oulasvirta. Mixed feelings?: The relationship between perceived usability and user ex-
perience in the wild. In NordiCHI '14 Proceedings of the 8th Nordic Conference on Human-Computer Interac-
tion: Fun, Fast, Foundational, pages 1-10, 2014.

120.	Jesse Read and Jaakko Hollmén. A deep interpretation of classifier chains. In Advances in Intelligent Data 
Analysis XIII - 13th International Symposium, IDA 2014, pages 251-262, November 2014. 

121.	Jussi Rintanen. Constraint-based algorithm for computing temporal invariants. In E. Fermé and J. Leite, edi-
tors, Logics in Artificial Intelligence, 14th European Conference, JELIA 2014, September 2014, Proceedings, 
pages 665-673. Springer-Verlag, 2014.

122.	Romeo Rizzi and Alexandru I. Tomescu. Faster FPTASes for counting and random generation of knapsack 
solutions. In 22th Annual European Symposium Proceedings. In Lecture Notes in Computer Science, pages 
762-773. Springer, 2014.

123.	Stefanie Roos, Liang Wang, Thorsten Strufe, and Jussi Kangasharju. Enhancing compact routing in CCN with 
prefix embedding and topology-aware hashing. In MobiArch '14 Proceedings of the 9th ACM Workshop on 
Mobility in the Evolving Internet Architecture, pages 49-54, 2014.

124.	Polina Rozenshtein, Aris Anagnostopoulos, Aristides Gionis, and Nikolaj Tatti. Event detection in activity net-
works. In KDD, pages 1176-1185, August 2014.

125.	Polina Rozenshtein, Nikolaj Tatti, and Aristides Gionis. Discovering dynamic communities in interaction net-
works. In ECML PKDD, pages 678-693, September 2014.
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126.	Tuukka Ruotsalo, Jaakko Peltonen, Manuel Eugster, Dorota Glowacka, Aki Reijonen, Giulio Jacucci, Petri 
Myllymäki, and Samuel Kaski. IntentRadar: search user interface that anticipates user's search intents. In CHI 
'14 Extended Abstracts on Human Factors in Computing Systems, pages 455-458, 2014.

127.	Hiroaki Sasaki, Michael U. Gutmann, H. Shouno, and Aapo Hyvärinen. Estimating dependency structures 
for non-Gaussian components with linear and energy correlations. In JMLR: Workshop and Conference Pro-
ceedings, pages 868-876. Journal of Machine Learning Research, 2014.

128.	Baris Serim. Querying and display of information: Symbiosis in exploratory search interaction scenarios. In 
Third International Workshop Proceedings, Symbiotic 2014. In Lecture Notes in Computer Science, pages 
115-120, 2014.

129.	Baris Serim, Vuong Thanh Tung, Tuukka Ruotsalo, Luana Micallef, and Giulio Jacucci. MailVis: Visualizing 
emailbox for re-finding emails. In IEEE VIS 2014 Posters, November 2014.

130.	Sohan Seth, John Shawe-Taylor, and Samuel Kaski. Retrieval of experiments by efficient comparison of mar-
ginal likelihoods. In Chu Kiong Loo, Kemm Siah Yap, Kok Wai Wong, Andrew Teon, and Kaizhu Huang, edi-
tors, Neural Information Processing, Proceedings of ICONIP 2014, pages 135-142, Switzerland, November 
2014. Springer.

131.	Sohan Seth, John Shawe-Taylor, and Samuel Kaski. Retrieval of experiments by efficient comparison of mar-
ginal likelihoods. In 21st International Conference Proceedings, ICONIP 2014. In Lecture Notes in Computer 
Science, pages 135-142. Springer, 2014.

132.	Michael Sherman, Gradeigh Clark, Yulong Yang, Shridatt Sugrim, Arttu Modig, Janne Lindqvist, Antti Oulas-
virta, and Teemu Roos. User-generated free-form gestures for authentication: Security and memorability. In 
MobiSys, pages 176-189, 2014.

133.	Antti Siirtola. Bounds2: A tool for compositional multi-parametrised verification. In 20th International Confer-
ence Proceedings, TACAS 2014. In Erika Brahm and Klaus Havelund, editors, Lecture Notes in Computer Sci-
ence, vol. 8413, pages 599-604. Spinger-Verlag, April 2014.

134.	Antti Siirtola. Parametrised interface automata. In Andrey Mokhov, Luca Bernardinello, and Kamel Barkaoui, 
editors, Proceedings of the 14th International Conference on Application of Concurrency to System Design 
(ACSD 2014), pages 176-185. IEEE, June 2014.

135.	Konsta Sirviö and Jaakko Hollmén. Multi-step ahead forecasting of road condition using least squares support 
vector machines. In Proceedings of the 22nd European Symposium on Artificial Neural Networks, Computa-
tional Intelligence and Machine Learning (ESANN 2014), pages 661-666, Bruges, 2014.

136.	Mats Sjöberg, Ionu Mironicé, Markus Schedl, and Bogdan Ionescu. Far at mediaEval 2014 violent scenes de-
tection: A concept-based fusion approach. In CEUR Workshop Proceedings, 2014.

137.	Michiel Spapé and Niklas Ravaja. Social psychology of the digital age: The interpersonal neuroscience of me-
diated communication. In 6th International Conference Proceedings, SCSM 2014. In Social Computing and 
Social Media, pages 494-505, 2014.

138.	Ben Steichen, Tuukka Ruotsalo, Maristella Agosti, Giulio Jacucci, Séamus Lawless, Peter Brusilovsky, Vin-
cent Wade, Samuel Kaski, and Oswald Barral. Joint Workshop on Personalised Information Access-PIA 
2014. Ceur WS, Aalborg, Denmark, 2014.

139.	Hongyu Su, Aristides Gionis, and Juho Rousu. Structured prediction of network response. In Proceedings, 
31th International Conference on Machine Learning ICML2014, pages 442-450, June 2014.

140.	Nitin Sukhija, Brandon Malone, Srishti Srivastava, Ioana Banicescu, and Florina Ciorba. Portfolio-based Se-
lection of Robust Dynamic Loop Scheduling Algorithms using Machine Learning. In IEEE International Sym-
posium on Parallel & Distributed Processing Workshops, pp. 1638-1647. IEEE, 2014.
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141.	Sotirios Tasoulis, Lu Cheng, Niko Välimäki, Nicholas Croucher, Simon Harris, William Hanage, Teemu Roos, 
and Jukka Corander. Random projection based clustering for population genomics. In IEEE International 
Conference on Big Data, pages 675-682, 2014.

142.	Nikolaj Tatti. Faster way to agony: Discovering hierarchies in directed graphs. In Proceedings of European 
Conference on Machine Learning and Principles and Practice of Knowledge Discovery in Databases (EC-
MLPKDD 2014), 2014.

143.	Jukka Toivanen, Oskar Gross, and Hannu Toivonen. "the officer is taller than you, who race yourself!" using 
document specific word associations in poetry generation. In Computational Creativity, 2014.

144.	Hien Thi Thu Truong, Xiang Gao, Babins Shrestha, Nitesh Saxena, N. Asokan, and Petteri Tapio Nurmi. Com-
paring and fusing different sensor modalities for relay attack resistance in zero-interaction authentication. In 
IEEE International Conference on Pervasive Computing and Communications, pages 163-171, 2014.

145.	Hien Thi Thu Truong, Eemil Lagerspetz, Petteri Nurmi, Adam J. Oliner, Sasu Tarkoma, N. Asokan, and Sourav 
Bhattacharya. The company you keep: Mobile malware infection rates and inexpensive risk indicators. In 
Cryptography and Security, pages 39-50, 2014.

146.	Grigorios Tsoumakas, Apostolos Papadopoulos, Weining Qian, Stavros Vologiannidis, Alexander D'yakonov, 
Antti Puurula, Jesse Read, Jan Svec, and Stanislav Semenov. Wise 2014 challenge: Multilabel classification 
of print media articles to topics. In 15th International Conference on Web Information Systems Engineering 
(WISE 2014). Proceedings Part II, Lecture Notes in Computer Science, vol 8787, October 2014.

147.	Antti Ukkonen. Indirect estimation of shortest path distributions with small-world experiments. In Matthijs van 
Leeuwen, Hendrik Blockeel and Veronica Vinciotti, editors, Advances in Intelligent Data Analysis XIII, pages 
333-344, November 2014.

148.	Matthijs van Leeuwen and Antti Ukkonen. Fast estimation of the pattern frequency spectrum. In The Europe-
an Conference on Machine Learning and Principles and Practice of Knowledge Discovery in Databases (EC-
MLPKDD), pages 114-129, 2014.

149.	Jie Xiong, Väinö Jääskinen, and Jukka Corander. Recursive learning for sparse Markov models. Bayesian 
analysis, 2014.

150.	Zhirong Yang, Jaakko Peltonen, and Samuel Kaski. Optimization equivalence of divergences improves neigh-
bor embedding. In Eric P. Xing and Tony Jebara, editors, Proceedings of ICML 2014, The 31st International 
Conference on Machine Learning, JMLR W& CP 32, pages 460-468. JMLR, 2014.

151.	Igor A. Zikratov and Ilya S. Lebedev and Andrei V. Gurtov. Trust and Reputation Mechanisms for Multi-agent 
Robotic Systems. In Internet of Things, Smart Spaces, and Next Generation Networks and Systems - 14th In-
ternational Conference (NEW2AN) 2014 and 7th Conference, ruSMART 2014, St. Petersburg, Russia, August 
27-29, 2014, Proceedings, pages 106-120, 2014.

152.	Indre Zliobaite and Jaakko Hollmén. Mobile sensing data for urban mobility analysis: A case study in preproc-
essing. In Proc. of Mining Urban Data workshop at EDBT/ICDT, pages 309-314, 2014.

D.3. Scientific monographs and edited books
1.	 Amotz Bar-Noy, Thomas Erlebach, Magnus M. Halldorsson, Sotiris Nikoletseas, and Pekka Orponen. Special 

Issue on Algorithms for Sensor Systems, Wireless Ad Hoc Networks and Autonomous Mobile Entities, Theo-
retical Computer Science, Vol. 553. Elsevier BV, Netherlands, 2014.

2.	 Anton Belov, Daniel Diepold, Marijn J.H. Heule, and Matti Järvisalo. Proceedings of SAT Competition 2014: 
Solver and Benchmark Descriptions. Department of Computer Science Series of Publications B. University 
of Helsinki, 2014.
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3.	 Silvia Gabrielli, Stefania Castellani, Antti Jylhä, and Jutta Willamowski. EAI Endorsed Transactions on Ambi-
ent Systems: Special Issue: "USCIAMO: Urban Sustainable, Collaborative and Adaptive Mobility", volume 14. 
ICST, 4 edition, 2014.

4.	 Samuel Kaski and Jukka Corander. Proceedings of the Seventeenth International Conference on Artificial In-
telligence and Statistics, JMLR W& CP, Vol. 33. JMLR, USA, 2014.

5.	 Ravi Kumar, Hannu Toivonen, Jian Pei, Joshua Zhexue Huang, and Xindong Wu. Proceedings, 14th IEEE In-
ternational Conference on Data Mining. ICDM, 2014.

6.	 Jari Laarni, Niklas Ravaja, Timo Saari, Saskia Böcking, Tilo Hartmann, and Holger Schramm. Ways to meas-
ure presence: Review and future directions. Routledge, 2014.

7.	 Veli Mäkinen. Editorial: Special issue on algorithms for sequence analysis and storage. Algorithms, 7(1):186-
187, 2014.

8.	 Jorma Rissanen, Petri Myllymäki, Teemu Roos, and Narayana Santhanam. Proceedings of the Seventh 
Workshop on Information Theoretic Methods in Science and Engineering. Series of Publications B. University 
of Helsinki, Department of Computer Science, 2014.

9.	 Michiel Spapé, Rinus Verdonschot, Saskia van Danzig, and Henk van Steenbergen. The E-Primer: An Intro-
duction to Creating Psychological Experiments in E-Prime. Amsterdam University Press / The University of 
Chicago Press, Amsterdam, Netherlands / Chicago, US, 2014.

10.	 Sasu Tarkoma, Matti Siekkinen, Eemil Lagerspetz, and Yu Xiao. Smartphone energy consumption: modeling 
and optimization. Cambridge University Press, 2014.

D.4. Other publications

1.	 Francesco Calimeri, Martin Gebser, Marco Maratea, and Francesco Ricca. The design of the fifth answer set 
programming competition. In Technical Communications of the 30th International Conference on Logic Pro-
gramming, ICLP 2014, 19-22 July, Vienna, Austria, 2014.

2.	 Christopher Helf, Patrick Zwickl, Alessio Falco, Carmina Castellano Tejedor, Johanna Nurmi, Jose Costa-Re-
quena, Pilar Lusilla, and Svenja Schröder. D3.3 Interim Motivational Service Design Document. 2014.

3.	 Antti Kangasrääsiö, Dorota Glowacka, and Samuel Kaski. Improving controllability and predictability of an in-
teractive user model driven search interface. In NIPS 2014 workshop on Human Propelled Machine Learn-
ing, December 2014.

4.	 Antti Kangasrääsiö, Dorota Glowacka, Tuukka Ruotsalo, Jaakko Peltonen, Manuel Eugster, Ksenia Konyush-
kova, Kumaripaba Athukorala, Ilkka Kosunen, Aki Reijonen, Petri Myllymäki, Giulio Jacucci, and Samuel Kas-
ki. Interactive visualization of search intent for exploratory information retrieval. In ICML 2014 workshop on 
Crowdsourcing and Human Computing, June 2014.

5.	 Tero Myllymäki, Ari Haukkala, Alessio Falco, Johanna Nurmi, Pilar Lusilla, Carmina Castellano Tejedor, Car-
los Ramos, Sarah Kuczora, Teemu Kärkkäinen, Edward Mutafungwa, and Jose Costa-Requena. D3.1 Interim 
report on behavioural representation and virtual individual modelling. 2014.

6.	 Johanna Nurmi, Ari Haukkala, Alessio Falco, Carmina Castellano Tejedor, Christophe Lohr, Christopher 
Helf, Edward Mutafungwa, Hannes Weisgrab, Helmut Hlavacs, Jose Costa-Requena, Niklas Ravaja, Patrick 
Zwickl, Peter Reichl, Philippe Tanguy, Pilar Lusilla, Sarah Kuczora, Teemu Kärkkäinen, Tero Myllymäki, and 
Timo Korhonen. D2.4 Ethical and privacy guidelines for PRECIOUS system implementation. 2014.

7.	 Matti Nelimarkka and Eva Durall. Presemo and feeler: 2 designs for learning based on data. Technical report, 
Interaktiivinen Tekniikka Koulutuksessa 2014 -konferenssin tutkijatapaamisen artikkelit, 2014.
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8.	 Jaakko Peltonen, Ali Faisal, Elisabeth Georgii, Johan Rung, and Samuel Kaski. Toward computational cumu-
lative biology by combining models of biological datasets. In NIPS 2014 workshop on Machine Learning in 
Computational Biology, 2014.

9.	 Olli Pitkänen. Sinun tietosi eivät ole sinun: rekisteröidyn oikeus hyödyntää omia henkilötietojaan. Oikeus, 
(2):202-214, 2014.

10.	 Niklas Ravaja, Mikko Salminen, Mikael Saarinen, Marja-Liisa Manka, Laura Bordi, Marjut Manka, and Kirsi 
Heikkilä-Tammi. LeadEmo - Edistynyt menetelmä esimiesten tunneosaamisen kehittämiseksi. Aalto-yliopisto 
ja Tampereen yliopisto, 2014.

11.	 Tuukka Ruotsalo, Jaakko Peltonen, Manuel J. A. Eugster, Dorota Glowacka, Ksenia Konyushkova, Kumari-
paba Athukorala, Ilkka Kosunen, Aki Reijonen, Petri Myllymäki, Giulio Jacucci, and Samuel Kaski. Bayesian 
optimization in interactive scientific search. In NIPS 2014 workshop on Bayesian Optimization in Academia 
and Industry, 2014.

12.	 Sakari Tamminen, Airi Lampinen, and Vilma Lehtinen. Digitaalinen vuorovaikutus, muutos ja luottamus, In 
Arkiajattelu, tieto ja oikeudenmukaisuus, pages 225-247. Helsingin yliopisto, Helsinki, 2014.

13.	 Jukka Toivanen. Elot sai karkelojen teitä – koneet, luovuus ja runous. Särö: kirjallisuus- ja kulttuurilehti (23-
24):68-73, 2014.

D.5. Computer programs and algorithms

1.	 Leena Salmela. LoRDEC: Long read de Bruijn graph error correction, 2014.

2.	 Jukka Suomela. Types2: Type and hapax accumulation curves, 2014.

3.	 Tuukka Ruotsalo, Jaakko Peltonen, Manuel Eugster, Petri Myllymäki, Giulio Jacucci, Samuel Kaski, and Dor-
ota Glowacka. LOW-DIMENSIONAL INFORMATION DISCOVERY AND PRESENTATION SYSTEM, APPA-
RATUS AND METHOD U.S. Patent Application number: 20150088871, 2014.

D.6. Doctoral dissertations by HIIT researcher

1.	 Prem Raj Adhikari. Probabilistic Modelling of Multiresolution Biological Data. PhD thesis, Aalto University, 
School of Science, 2014. 

2.	 Joanna Bergström-Lehtovirta. The Effects of Mobility on Mobile Input. PhD thesis, Aalto University, School 
of Science, 2014. 

3.	 Sourav Bhattacharya. Continuous Context Inference on Mobile Platforms. PhD thesis, University of Helsinki, 
Department of Computer Science, 2014. 

4.	 Ali Faisal. Retrieval of Gene Expression Measurements with Probabilistic Models. PhD thesis, Aalto Univer-
sity, School of Science, 2014.

5.	 Mikko Hakala. Atomic and electronic transport on surfaces and interfaces. PhD thesis, Aalto University, 
School of Science, 2014. 

6.	 Roland Kindermann. SMT-based Verification of Timed Systems and Software. PhD thesis, Aalto University, 
School of Science, 2014. 

7.	 Janne Korhonen. Graph and Hypergraph Decompositions for Exact Algorithms. PhD thesis, University of Hel-
sinki, Department of Computer Science, 2014. 

8.	 Dmitriy Kuptsov. Improving Dependability of Networks with Penalty and Revocation Mechanisms. PhD thesis, 
Aalto University, School of Science, 2014. 
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9.	 Eemil Lagerspetz. Collaborative Mobile Energy Awareness. PhD thesis, University of Helsinki, Department of 
Computer Science, 2014.

10.	 Tero Laitinen. Extending SAT Solver with Parity Reasoning. PhD thesis, Aalto University, School of Science, 
2014.

11.	 Airi Lampinen. Interpersonal Boundary Regulation in the Context of Social Network Services. PhD thesis, 
University of Helsinki, Department of Social Research, 2014.

12.	 Laura Langohr. Methods for Finding Interesting Nodes in Weighted Graphs. PhD thesis, University of Helsinki, 
Department of Computer Science, 2014. 

13.	 Ming Li. Improving the Efficiency of Multipath Transport Protocols. PhD thesis, Aalto University, School of Sci-
ence, 2014. 

14.	 Joonas Paalasmaa. Monotoring Sleep with Force Sensor Measurement. PhD thesis, University of Helsinki, 
Department of Computer Science, 2014. 

15.	 Juuso Parkkinen. Probabilistic components of molecular interactions and drug responses. PhD thesis, Aalto 
University, School of Science, 2014. 

16.	 Juha Salmilehto. Control of Open Quantum Systems. PhD thesis, Aalto University, School of Science, 2014. 

17.	 Tommi Suvitaival. Bayesian Multi-Way Models for Data Translation in Computational Biology. PhD thesis, Aal-
to University, School of Science, 2014.

18.	 Jelena Telenius. Properties of the Human Tear Film Lipid Layer - Insight Through Molecular Simulations. PhD 
thesis, Aalto University, School of Science, 2014. 

19.	 Janne Toivola. Advances in Wireless Damage Detection for Structural Health Monitoring. PhD thesis, Aalto 
University, School of Science, 2014.

20.	 Christer Uppstu. Electronic properties of graphene from tight-binding simulations. PhD thesis, Aalto Univer-
sity, School of Science, 2014. 

21.	 Seppo Virtanen. Bayesian latent variable models for learning dependencies between multiple data sources. 
PhD thesis, Aalto University, School of Science, 2014.

22.	 Siert Wieringa. Incremental Satisfiability Solving and its Applications. PhD thesis, Aalto University, School of 
Science, 2014.

D.7. Master’s Theses by a HIIT researcher or  
instructed by a HIIT researcher

1.	 Ossi Ala-Peijari. Bitcoin The Virtual Currency: Energy Efficient Mining of Bitcoins. Master’s thesis, Depart-
ment of Computer Science and Engineering, Aalto University, 2014.

2.	 Bakiye Hilal Asan-Liski. Comparative Analysis of Cancer Stem Cell Gene Expressions with respect to Intra-
tumor Heterogenity. Master’s thesis, Department of Mathematics and Statistics, University of Helsinki, 2014.

3.	 Otto Berg. Cost Optimal Correlation Clustering via Partial Maximum Satiffiability. Master’s thesis, Department 
of Mathematics and Statistics, University of Helsinki, 2014.

4.	 Jori Bomanson. Developing Efficient Encodings for Weighted Expressions in Answer Set Programs. Master’s 
thesis, Department of Information and Computer Science, Aalto University, 2014.

5.	 Lauri Cajanus. Utilizing Big Data in Marketing, Research and Product Development: Case Study in Sports 
Monitoring Company. Master’s thesis, Department of Computer Science and Engineering, Aalto University, 
2014.
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6.	 Julia Casado Cuervo. Integrating ENCODE data to model transcriptional regulation. Master’s thesis, Depart-
ment of Information and Computer Science, Aalto University, 2014.

7.	 Maneesh Chauhan. Measurement and Analysis of Networking Performance in Virtualised Environments. 
Master’s thesis, Department of Computer Science and Engineering, Aalto University, 2014.

8.	 Yiping Chen. Information Search in Mobile Opportunistic Networks: Extensions to Seeker-Assisted-Search. 
Master’s thesis, Department of Computer Science, University of Helsinki, 2014. 

9.	 Andreas Constantinou. Helping cells jump to conclusions. Design and implementation of a biological circuit 
capable of responding to pre-equilibrium information. Master’s thesis, Department of Information and Com-
puter Science, Aalto University, 2014.

10.	 Ketan Devadiga. Development of a Multicast Routing Protocol for Low power and Lossy Networks. Master’s 
thesis, Department of Computer Science and Engineering, Aalto University, 2014.

11.	 Géraud Le Falher. Application of alpha-Divergence for Stochastic Neighbor Emebedding in Data Visualiza-
tion. Master’s thesis, Department of Information and Computer Science, Aalto University, 2014.

12.	 Tiago Ferreira. Catch the dream Wave. Propagation of Cortical Slow Oscillation to the Striatum in anaesthe-
tised mice. Master’s thesis, Department of Information and Computer Science, Aalto University, 2014.

13.	 Antti Halme. Cooperative Heuristic Search with Software Agents. Master’s thesis, Department of Computer 
Science, Aalto University, 2014.

14.	 Manu Hietaniemi. Hahmontunnistus terästeollisuudessa. Master’s thesis, Department of Mathematics and 
Statistics, University of Helsinki, 2014.

15.	 Miikka Hilke. Pienen dominoivan joukon etsiminen tasoverkossa hajautetusti. Master’s thesis, Department of 
Computer Science, University of Helsinki, 2014.

16.	 Rami Honkanen. Genomic data staging for parallel analysis. Master’s thesis, Department of Computer Sci-
ence and Engineering, Aalto University, 2014.

17.	 Zhen-Huan Hwang. Benchmarking of IP-based Network Storage Systems. Master’s thesis, Department of 
Computer Science and Engineering, Aalto University, 2014.

18.	 Mikko Ikola. Startup Crowdfunding: Case Ambronite. Master’s thesis, Department of Computer Science and 
Engineering, Aalto University, 2014.

19.	 Jiawei Jin. Configuration Tool and Experimental Platform for Pointing Devices. Master’s thesis, Department 
of Computer Science, University of Helsinki, 2014.

20.	 Petri Kivikangas. Mobile Software Business - An overview of the ecosystem and a case study on Finnish com-
panies. Master’s thesis, Department of Computer Science and Engineering, Aalto University, 2014.

21.	 Ksenia Konyushkova. Relevance feedback content-based image retrieval. Master’s thesis, Department of 
Computer Science, University of Helsinki, 2014. 

22.	 Simon Kåll. Optimizing MapReduce for Strongly Heterogeneous Environments. Master’s thesis, Department 
of Computer Science, University of Helsinki, 2014. 

23.	 Teemu Kämäräinen. Design, Implementation and Evaluation of a Distributed Mobile Cloud Gaming System. 
Master’s thesis, Department of Computer Science and Engineering, Aalto University, 2014.

24.	 Tuomo Lempiäinen. A Classification of Weak Models of Distributed Computing. Master’s thesis, Department 
of Mathematics and Statistics, University of Helsinki, 2014.

25.	 Janne Leppä-Aho. Pseudo-Likelihood Learning of Gaussian Graphical Models. Master’s thesis, Department 
of Mathematics and Statistics, University of Helsinki, 2014.
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26.	 Jarno Lintusaari. PCSI-labeled Directed Acyclic Graphs. Master’s thesis, Department of Mathematics and 
Statistics, University of Helsinki, 2014.

27.	 Lauri J T Liuhto. Simplified Network Signaling Architecture. Master’s thesis, Department of Computer Sci-
ence, University of Helsinki, 2014.

28.	 Markus Losoi. Low-Latency Computing in a Heterogeneous Computing Environment. Master’s thesis, Depart-
ment of Computer Science and Engineering, Aalto University, 2014.

29.	 Kamran Manzoor. Efficient Practical Key Recovery for Side-Channel Attacks. Master’s thesis, Department of 
Computer Science and Engineering, Aalto University, 2014.

30.	 Abdulmelik Mohammed. Combinatorial Algorithms for the Design of Nanoscale Systems. Master’s thesis, De-
partment of Computer Science, Aalto University, 2014.

31.	 Marius Noreikis. Image Based Indoor Navigation. Master’s thesis, Department of Computer Science and En-
gineering, Aalto University, 2014.

32.	 Michail Pantourakis. Ionic mechanisms in regulation of C-fiber following frequency: Insights from modeling 
using single and repetitive stimulation. Master’s thesis, Department of Information and Computer Science, 
Aalto University, 2014.

33.	 Agustí Pellicer Nácher. Musemus and ICT. A green perspective. Master’s thesis, Department of Computer 
Science and Engineering, Aalto University, 2014.

34.	 Joel Pyykkö. A study of parameterized forward sparse sampling search. Master’s thesis, Department of Com-
puter Science, University of Helsinki, 2014. 

35.	 Polina Rozenshtein. Discovering dynamic communities in interaction networks. Master’s thesis, Department 
of Information and Computer Science, Aalto University, 2014.

36.	 Kul Shrestha. Germline minisatellite instability in the presence and absence of MLH1, a mismatch repair pro-
tein. Master’s thesis, Department of Information and Computer Science, Aalto University, 2014.

37.	 Veikko Siivola. Julkisen avaimen infrastruktuuri ja varmenteet. Master’s thesis, Department of Computer Sci-
ence, University of Helsinki, 2014.

38.	 Asko Sinisalo. Logical segmentation and labeling of PDF documents. Master’s thesis, Department of Informa-
tion and Computer Science, Aalto University, 2014.

39.	 Antti Tolonen. Dynamic Virtualized Network Functions on an OpenStack Cloud. Master’s thesis, Department 
of Computer Science and Engineering, Aalto University, 2014.

40.	 Jukka Tornberg. Risks in Web Portals - Case Study. Master’s thesis, Department of Computer Science and 
Engineering, Aalto University, 2014.

41.	 Anni Tuulinen. RDF-muotoisen datan tietokantaratkaisut. Master’s thesis, Department of Computer Science, 
University of Helsinki, 2014.

42.	 Viivi Uurtio. Computational Analysis of Deep Bedrock Bacterial Communities. Master’s thesis, Department of 
Information and Computer Science, Aalto University, 2014.

43.	 Ville Vinblad. Electronic voting: Barriers to adoption. Master’s thesis, Department of Computer Science and 
Engineering, Aalto University, 2014.

44.	 Wiktor Wilson. Evaluation of Software-Defined Networking Products. Master’s thesis, Department of Com-
puter Science and Engineering, Aalto University, 2014.

45.	 Jun Wu. Signal Collecting Platform and "Hand-print" Positioning System. Master’s thesis, Department of 
Computer Science and Engineering, Aalto University, 2014.


	HIIT_vk2014_kannet
	255591_HIIT_vuosiraportti_sisus

