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Preface

This book is dedicated to:

Luigi Maria Ricciardi

for his 360-degree open mind. We will miss his guidance now and forever

and to:

what has never been, what was possible, and what could have been

though we never know what it was.

This volume brings together the advanced research results obtained by the Euro-
pean COST Action 2102 “Cross Modal Analysis of Verbal and Nonverbal Com-
munication,” primarily discussed at the PINK SSPnet-COST 2102 International
Conference on “Analysis of Verbal and Nonverbal Communication and Enact-
ment: The Processing Issues” held in Budapest, Hungary, September 7–10, 2010
(http://berber.tmit.bme.hu/cost2102/).

The conference was jointly sponsored by COST (European Cooperation in
Science and Technology, www.cost.eu ) in the domain of Information and Com-
munication Technologies (ICT) for disseminating the advances of the research ac-
tivities developed within the COST Action 2102: “Cross-Modal Analysis of Ver-
bal and Nonverbal Communication”(cost2102.cs.stir.ac.uk) and by the European
Network of Excellence on Social Signal Processing, SSPnet (http://sspnet.eu/).

The main focus of the conference was on methods to combine and build up
knowledge through verbal and nonverbal signals enacted in an environment and
in a context. In previous meetings, COST 2102 focused on the importance of
uncovering and exploiting the wealth of information conveyed by multimodal
signals. The next steps have been to analyze actions performed in response to
multimodal signals and to study how these actions are organized in a realistic
and socially believable context. The focus was on processing issues, since the new
approach is computationally complex and the amount of data to be treated may
be considered algorithmically infeasible. Therefore, data processing for gainin-
genactive knowledge must account for natural and intuitive approaches, based
more on heuristics and experiences rather than on symbols, as well as on the dis-
covery of new processing possibilities that account for new approaches for data
analysis, coordination of the data flow through synchronization and temporal
organization and optimization of the extracted features.
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The conference had a special session for COST 2102 students. The idea was
to select original contributions from early-stage researchers. To this aim all the
papers accepted in this volume were peer reviewed.

This conference also aimed at underlining the role that women have had
in ICT and—to this end—the conference was named “First SSPnet-COST2102
PINK International Conference.” The International Steering Committee was
composed of only women.

The themes of the volume cover topics on verbal and nonverbal informa-
tion in body-to-body communication, cross-modal analysis of speech, gestures,
gaze and facial expressions, socio-cultural differences and personal traits, mul-
timodal algorithms and procedures for the automatic recognition of emotions,
faces, facial expressions, and gestures, audio and video features for implement-
ing intelligent avatars and interactive dialogue systems, virtual communicative
agents and interactive dialogue systems.

The book is arranged into two scientific sections according to a rough the-
matic classification, even though both sections are closely connected and both
provide fundamental insights for cross-fertilization of different disciplines.

The first section, “Multimodal Signals: Analysis, Processing and Computa-
tional Issues,” deals with conjectural and processing issues of defining models,
algorithms, and heuristic strategies for data analysis, coordination of the data
flow and optimal encoding of multi-channel verbal and nonverbal features.

The second section, “Verbal and Nonverbal Social Signals,” presents original
studies that provide theoretical and practical solutions to the modelling of timing
synchronization between linguistic and paralinguistic expressions, actions, body
movements, activities in human interaction and on their assistance for effective
human–machine interactions.

The papers included in this book benefited from the live interactions among
the many participants of the successful meeting in Budapest. Over 90 senior and
junior researchers gathered for the event.

The editors would like to thank the Management Board of the SSPnet and
the ESF COST- ICT Programme for the support in the realization of the con-
ference and the publication of this volume. Acknowledgements go in particular
to the COST Science Officers Matteo Razzanelli, Aranzazu Sanchez, Jamsheed
Shorish, and the COST 2102 reporter Guntar Balodis for their constant help,
guidance, and encouragement. The event owes its success to more individuals
than can be named, but notably the members of the local Steering Committee
Klára Vicsi, György Szaszák, and Dávid Sztahó, who actively operated for the
success of the event. Special appreciation goes to the president of the Interna-
tional Institute for Advanced Scientific Studies (IIASS), Gaetano Scarpetta and
to the Dean and the Director of the Faculty and the Department of Psychol-
ogy at the Second University of Naples, Alida Labella and Giovanna Nigro, for



Preface VII

making available people and resources for the editing of this volume. The editors
are deeply indebted to the contributors for making this book a scientifically
stimulating compilation of new and original ideas and to the members of the
COST 2102 International Scientific Committee for their rigorous and invaluable
scientific revisions, dedication, and priceless selection process.

July 2011 Anna Esposito
Alessandro Vinciarelli

Klára Vicsi
Catherine Pelachaud

Anton Nijholt
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Mohamed Chetouani Universitè Pierre et Marie Curie, France
Gérard Chollet CNRS URA-820, ENST, France
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Rüdiger Hoffmann Technische Universität Dresden, Germany
Hendri Hondorp University of Twente, The Netherlands
David House Royal Institute of Technology, Sweden
Evgenia Hristova New Bulgarian University, Bulgaria
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Michele Nucci Università Politecnica delle Marche, Italy
Catharine Oertel Trinity College Dublin, Ireland
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Anna Přibilová Slovak University of Technology, Slovakia
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Luigi Maria Ricciardi Università di Napoli “Federico II”, Italy
Maria Teresa Riviello Second University of Naples and IIASS, Italy
Matej Rojc University of Maribor, Slovenia
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Sponsors

The following organizations sponsored and supported the international confer-
ence:

� European COST Action 2102 “Cross-Modal Analysis of Verbal and Nonver-
bal Communication” (cost2102.cs.stir.ac.uk)

ESF Provide the COST Office through and EC contract

COST is supported by the EU RTD Framework programme

COST—the acronym for European Cooperation in Science and Technology—is
the oldest and widest European intergovernmental network for cooperation in
research. Established by the Ministerial Conference in November 1971, COST is
presently used by the scientific communities of 36 European countries to coop-
erate in common research projects supported by national funds.

The funds provided by COST—less than 1% of the total value of the projects—
support the COST cooperation networks (COST Actions) through which, with
EUR 30 million per year, more than 30,000 European scientists are involved in
research having a total value which exceeds EUR 2 billion per year. This is the
financial worth of the European added value which COST achieves.

A “bottom–up approach” (the initiative of launching a COST Action comes
from the European scientists themselves), “à la carte participation” (only coun-
tries interested in the Action participate), “equality of access” (participation is
open also to the scientific communities of countries not belonging to the Euro-
pean Union) and“flexible structure”(easy implementation and light management
of the research initiatives) are the main characteristics of COST.

As precursor of advanced multidisciplinary research, COST plays a very im-
portant role in the realization of the European Research Area (ERA) anticipating
and complementing the activities of the Framework Programmes, constituting
a “bridge” toward the scientific communities of emerging countries, increasing
the mobility of researchers across Europe and fostering the establishment of
“Networks of Excellence” in many key scientific domains such as: biomedicine
and molecular biosciences; food and agriculture; forests, their products and ser-
vices; materials, physical and nanosciences; chemistry and molecular sciences and
technologies; earth system science and environmental management; information
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and communication technologies; transport and urban development; individu-
als, societies cultures and health. It covers basic and more applied research and
also addresses issues of pre-normative nature or of societal importance. website:
http://www.cost.eu

� SSPnet: European Network on Social Signal Processing, http://sspnet.eu/

The ability to understand and manage the social signals of a person we are
communicating with is the core of social intelligence. Social intelligence is a facet
of human intelligence that has been argued to be indispensable and perhaps the
most important for success in life. Although each one of us understands the
importance of social signals in everyday life situations, and in spite of recent
advances in machine analysis and synthesis of relevant behavioral cues like blinks,
smiles, crossed arms, head nods, laughter, etc., the research efforts in machine
analysis and synthesis of human social signals such as empathy, politeness, and
(dis)agreement, are few and tentative. The main reasons for this are the absence
of a research agenda and the lack of suitable resources for experimentation.

The mission of the SSPNet is to create a sufficient momentum by integrating
an existing large amount of knowledge and available resources in social signal
processing (SSP) research domains including cognitive modeling, machine un-
derstanding, and synthesizing social behavior, and thus:

– Enable the creation of the European and world research agenda in SSP
– Provide efficient and effective access to SSP-relevant tools and data reposi-

tories to the research community within and beyond the SSPNet
– Further develop complementary and multidisciplinary expertise necessary

for pushing forward the cutting edge of the research in SSP

The collective SSPNet research effort is directed toward integration of existing
SSP theories and technologies, and toward identification and exploration of po-
tentials and limitations in SSP. More specifically, the framework of the SSPNet
will revolve around two research foci selected for their primacy and significance:
human–human interaction (HHI) and human–computer interaction (HCI). A
particular scientific challenge that binds the SSPNet partners is the synergetic
combination of human–human interaction models, and automated tools for hu-
man behavior sensing and synthesis, within socially adept multimodal interfaces.

� School of Computing Science, University of Glasgow, Scotland, UK
� Department of Psychology, Second University of Naples, Caserta, Italy
� Laboratory of Speech Acoustics of Department of Telecommunication and

Media Informatics, Budapest University for Technology and Economics, Bu-
dapest, Hungary
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� Complex Committee on Acoustics of the Hungarian Academy of Sciences,
Budapest, Hungary

� Scientific Association for Infocommunications, Budapest, Hungary
� International Institute for Advanced Scientific Studies“E.R. Caianiello”IIASS,

www.iiassvietri.it/
� Società Italiana Reti Neurotiche, SIREN, www.associazionesiren.org/
� Regione Campania and Provincia di Salerno, Italy
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A. Tanju Erdem

Establishing Linguistic Conventions in Task-Oriented Primeval
Dialogue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Martin Bachwerk and Carl Vogel

Switching Between Different Ways to Think: Multiple Approaches to
Affective Common Sense Reasoning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Erik Cambria, Thomas Mazzocco, Amir Hussain, and Tariq Durrani

Efficient SNR Driven SPLICE Implementation for Robust Speech
Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Stefano Squartini, Emanuele Principi, Simone Cifani,
Rudi Rotili, and Francesco Piazza

Study on Cross-Lingual Adaptation of a Czech LVCSR System towards
Slovak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Petr Cerva, Jan Nouza, and Jan Silovsky

Audio-Visual Isolated Words Recognition for Voice Dialogue System . . . . 88
Josef Chaloupka

Semantic Web Techniques Application for Video Fragment Annotation
and Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Marco Grassi, Christian Morbidoni, and Michele Nucci

Imitation of Target Speakers by Different Types of Impersonators . . . . . . 104
Wojciech Majewski and Piotr Staroniewicz

Multimodal Interface Model for Socially Dependent People . . . . . . . . . . . . 113
Rytis Maskeliunas and Vytautas Rudzionis



XX Table of Contents

Score Fusion in Text-Dependent Speaker Recognition Systems . . . . . . . . . 120
Jǐŕı Mekyska, Marcos Faundez-Zanuy, Zdeněk Smékal, and
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