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Segmentation
This book presents the proceedings of the 2019 International Conference on Intelligent
Systems Applications in Multi-modal Information Analytics, held in Shenyang, China on
February 19-20, 2019. It provides comprehensive coverage of the latest advances and
trends in information technology, science and engineering, addressing a number of
broad themes, including data mining, multi-modal informatics, agent-based and multiagent systems for health and education informatics, which inspire the development of
intelligent information technologies. The contributions cover a wide range of topics: AI
applications and innovations in health and education informatics; data and knowledge
management; multi-modal application management; and web/social media mining for
multi-modal informatics. Outlining promising future research directions, the book is a
valuable resource for students, researchers and professionals, and provides a useful
reference guide for newcomers to the field.
This book provides a synthesis of the multifaceted field of interactive multimodal
information management. The subjects treated include spoken language processing,
image and video processing, document and handwriting analysis, identity information
and interfaces. The book concludes with an overview of the highlights of the progress of
the field during the past ten years, as well as the problems that are now under
investigation and that offer the most promising results for the future. The book is
addressed to the graduate student/postdoc level, but much of the book will be
accessible to all those with a general background in information processing.
Multimodal signal processing is an important research and development field that
processes signals and combines information from a variety of modalities – speech,
vision, language, text – which significantly enhance the understanding, modelling, and
performance of human-computer interaction devices or systems enhancing humanhuman communication. The overarching theme of this book is the application of signal
processing and statistical machine learning techniques to problems arising in this multidisciplinary field. It describes the capabilities and limitations of current technologies,
and discusses the technical challenges that must be overcome to develop efficient and
user-friendly multimodal interactive systems. With contributions from the leading
experts in the field, the present book should serve as a reference in multimodal signal
processing for signal processing researchers, graduate students, R&D engineers, and
computer engineers who are interested in this emerging field. Presents state-of-art
methods for multimodal signal processing, analysis, and modeling Contains numerous
examples of systems with different modalities combined Describes advanced
applications in multimodal Human-Computer Interaction (HCI) as well as in computerbased analysis and modelling of multimodal human-human communication scenes.
This book is based on publications from the ISCA Tutorial and Research Workshop on
Multi-Modal Dialogue in Mobile Environments held at Kloster Irsee, Germany, in 2002.
The workshop covered various aspects of devel- ment and evaluation of spoken
multimodal dialogue systems and components with particular emphasis on mobile
environments, and discussed the state-- the-art within this area. On the development
side the major aspects addressed include speech recognition, dialogue management,
multimodal output gene- tion, system architectures, full applications, and user interface
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issues. On the evaluation side primarily usability evaluation was addressed. A number
of high quality papers from the workshop were selected to form the basis of this book.
The volume is divided into three major parts which group together the ov- all aspects
covered by the workshop. The selected papers have all been - tended, reviewed and
improved after the workshop to form the backbone of the book. In addition, we have
supplemented each of the three parts by an invited contribution intended to serve as an
overview chapter.
The field of healthcare is seeing a rapid expansion of technological advancement within
current medical practices. The implementation of technologies including neural
networks, multi-model imaging, genetic algorithms, and soft computing are assisting in
predicting and identifying diseases, diagnosing cancer, and the examination of cells.
Implementing these biomedical technologies remains a challenge for hospitals
worldwide, creating a need for research on the specific applications of these
computational techniques. Deep Neural Networks for Multimodal Imaging and
Biomedical Applications provides research exploring the theoretical and practical
aspects of emerging data computing methods and imaging techniques within
healthcare and biomedicine. The publication provides a complete set of information in a
single module starting from developing deep neural networks to predicting disease by
employing multi-modal imaging. Featuring coverage on a broad range of topics such as
prediction models, edge computing, and quantitative measurements, this book is ideally
designed for researchers, academicians, physicians, IT consultants, medical software
developers, practitioners, policymakers, scholars, and students seeking current
research on biomedical advancements and developing computational methods in
healthcare.
The Handbook of Multimodal-Multisensor Interfaces provides the first authoritative
resource on what has become the dominant paradigm for new computer interfaces-user input involving new media (speech, multi-touch, gestures, writing) embedded in
multimodal-multisensor interfaces. These interfaces support smart phones, wearables,
in-vehicle and robotic applications, and many other areas that are now highly
competitive commercially. This edited collection is written by international experts and
pioneers in the field. It provides a textbook, reference, and technology roadmap for
professionals working in this and related areas. This first volume of the handbook
presents relevant theory and neuroscience foundations for guiding the development of
high-performance systems. Additional chapters discuss approaches to user modeling
and interface designs that support user choice, that synergistically combine modalities
with sensors, and that blend multimodal input and output. This volume also highlights
an in-depth look at the most common multimodal-multisensor combinations--for
example, touch and pen input, haptic and non-speech audio output, and speech-centric
systems that co-process either gestures, pen input, gaze, or visible lip movements. A
common theme throughout these chapters is supporting mobility and individual
differences among users. These handbook chapters provide walk-through examples of
system design and processing, information on tools and practical resources for
developing and evaluating new systems, and terminology and tutorial support for
mastering this emerging field. In the final section of this volume, experts exchange
views on a timely and controversial challenge topic, and how they believe multimodalmultisensor interfaces should be designed in the future to most effectively advance
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human performance
The Graphical User Interface (GUI), as the most prevailing type of User Interface (UI) in
today's interactive applications, restricts the interaction with a computer to the visual
modality and is therefore not suited for some users (e.g., with limited literacy or typing
skills), in some circumstances (e.g., while moving around, with their hands or eyes
busy) or when the environment is constrained (e.g., the keyboard and the mouse are
not available). In order to go beyond the GUI constraints, the Multimodal (MM) UIs
apear as paradigm that provide users with great expressive power, naturalness and
flexibility. In this thesis we argue that developing MM UIs combining graphical and vocal
modalities is an activity that could benefit from the application of a methodology which
is composed of: a set of models, a method manipulating these models and the tools
implementing the method. Therefore, we define a design space-based method that is
supported by model-to-model colored transformations in order to obtain MM UIs of
information systems. The design space is composed of explicitly defined design options
that clarify the development process in a structured way in order to require less design
effort. The feasability of the methodology is demonstrated through three case studies
with different levels of complexity and coverage. In addition, an empirical study is
conducted with end-users in order to measure the relative usability level provided by
different design decisions.
The growing mobility needs of travellers have led to the development of increasingly
complex and integrated multi-modal transit networks. Hence, transport agencies and
transit operators are now more urgently required to assist in the challenging task of
effectively and efficiently planning, managing, and governing transit networks. A precondition for the development of an effective intelligent multi-modal transit system is the
integration of information and communication technology (ICT) tools that will support
the needs of transit operators and travellers. To achieve this, reliable real-time
simulation and short-term forecasting of passenger demand and service network
conditions are required to provide both real-time traveller information and successfully
synchronise transit service planning and operations control. Modelling Intelligent MultiModal Transit Systems introduces the current trends in this newly emerging area.
Recent developments in information technology and telematics have enabled a large
amount of data to become available, thus further attracting transport researchers to set
up new models outside the context of the traditional data-driven approach. The
alternative demand-supply interaction or network assignment modelling approach has
improved greatly in recent years and has a crucial role to play in this new context.
With contributions by leading scientists in the field, this book gives the first
comprehensive overview of the results of the seminal SmartKom project – one of the
most advanced multimodal dialogue systems worldwide.
Markus Kächele offers a detailed view on the different steps in the affective computing
pipeline, ranging from corpus design and recording over annotation and feature
extraction to post-processing, classification of individual modalities and fusion in the
context of ensemble classifiers. He focuses on multimodal recognition of discrete and
continuous emotional and medical states. As such, specifically the peculiarities that
arise during annotation and processing of continuous signals are highlighted.
Furthermore, methods are presented that allow personalization of datasets and
adaptation of classifiers to new situations and persons.
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To create truly effective human-centric ambient intelligence systems both engineering
and computing methods are needed. This is the first book to bridge data processing
and intelligent reasoning methods for the creation of human-centered ambient
intelligence systems. Interdisciplinary in nature, the book covers topics such as multimodal interfaces, human-computer interaction, smart environments and pervasive
computing, addressing principles, paradigms, methods and applications. This book will
be an ideal reference for university researchers, R&D engineers, computer engineers,
and graduate students working in signal, speech and video processing, multi-modal
interfaces, human-computer interaction and applications of ambient intelligence. Hamid
Aghajan is a Professor of Electrical Engineering (consulting) at Stanford University,
USA. His research is on user-centric vision applications in smart homes, assisted living
/ well being, smart meetings, and avatar-based social interactions. He is Editor-in-Chief
of "Journal of Ambient Intelligence and Smart Environments", has chaired ACM/IEEE
ICDSC 2008, and organized workshops/sessions/tutorials at ECCV, ACM MM, FG,
ECAI, ICASSP, CVPR. Juan Carlos Augusto is a Lecturer at the University of Ulster,
UK. He is conducting research on Smart Homes and Classrooms. He has given
tutorials at IJCAI’07 and AAAI’08. He is Editor-in-Chief of the Book Series on "Ambient
Intelligence and Smart Environments" and the "Journal of Ambient Intelligence and
Smart Environments". He has co-Chaired ICOST’06, AITAmI’06/07/08, and is
Workshops Chair for IE’09. Ramón López-Cózar Delgado is a Professor at the Faculty
of Computer Science and Telecommunications of the University of Granada, Spain. His
research interests include speech recognition and understanding, dialogue
management and Ambient Intelligence. He is a member of ISCA (International Speech
Communication Association), SEPLN (Spanish Society on Natural Language
Processing) and AIPO (Spanish Society on HCI). Integrates engineering and computing
methods that are essential for designing and implementing highly effective ambient
intelligence systems Contains contributions from the world’s leading experts in
academia and industry Gives a complete overview of the principles, paradigms and
applications of human-centric ambient intelligence systems
This book presents (1) an exhaustive and empirically validated taxonomy of quality
aspects of multimodal interaction as well as respective measurement methods, (2) a
validated questionnaire specifically tailored to the evaluation of multimodal systems and
covering most of the taxonomy‘s quality aspects, (3) insights on how the quality
perceptions of multimodal systems relate to the quality perceptions of its individual
components, (4) a set of empirically tested factors which influence modality choice, and
(5) models regarding the relationship of the perceived quality of a modality and the
actual usage of a modality.
This book illustrates how Interactive Systems can help elderly and disabled populations
engage with the world around them by finding methods of overcoming the difficulties
these communities face when using such systems by presenting the latest in state-ofthe-art technology and providing a vision for accessibility for the near future. The
challenges faced by accessibility practitioners are discussed and the different phases of
delivering accessible products and services are explored. A collection of eminent
researchers from around the world cover topics on developing and standardizing user
models for inclusive design, adaptable multimodal system development for digital TV
and ubiquitous devices, presenting research on intelligent voice recognition, adaptable
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pointing, browsing and navigation, and affect and gesture recognition. The research not
only focuses on how these can be hugely beneficial to primary users, but often finding
useful applications for their able-bodied counterparts. For this new edition, new
chapters have been added focusing on the latest developments in games for the
visually impaired, inclusive interfaces for the agricultural industry in India and
technologies to improve accessibility in broadcasting in Japan. A Multimodal End-2-End
Approach to Accessible Computing will be an invaluable resource for both researchers
and practitioners alike.
"This book offers a variety of perspectives on multimodal user interface design,
describes a variety of novel multimodal applications and provides several experience
reports with experimental and industry-adopted mobile multimodal
applications"--Provided by publisher.
The Oxford Handbook of Computational LinguisticsOxford University Press
Musical robotics is a multi- and trans-disciplinary research area involving a wide range of
different domains that contribute to its development, including: computer science, multimodal
interfaces and processing, artificial intelligence, electronics, robotics, mechatronics and more.
A musical robot requires many different complex systems to work together; integrating musical
representation, techniques, expressions, detailed analysis and controls, for both playing and
listening. The development of interactive multimodal systems provides advancements which
enable enhanced human-machine interaction and novel possibilities for embodied robotic
platforms. This volume is focused on this highly exciting interdisciplinary field. This book
consists of 14 chapters highlighting different aspects of musical activities and interactions,
discussing cutting edge research related to interactive multimodal systems and their integration
with robots to further enhance musical understanding, interpretation, performance, education
and enjoyment. It is dichotomized into two sections: Section I focuses on understanding
elements of musical performance and expression while Section II concentrates on musical
robots and automated instruments. Musical Robots and Interactive Multimodal Systems
provides an introduction and foundation for researchers, students and practitioners to key
achievements and current research trends on interactive multimodal systems and musical
robotics.
This book is the result of a group of researchers from different disciplines asking themselves
one question: what does it take to develop a computer interface that listens, talks, and can
answer questions in a domain? First, obviously, it takes specialized modules for speech
recognition and synthesis, human interaction management (dialogue, input fusion, and
multimodal output fusion), basic question understanding, and answer finding. While all
modules are researched as independent subfields, this book describes the development of
state-of-the-art modules and their integration into a single, working application capable of
answering medical (encyclopedic) questions such as "How long is a person with measles
contagious?" or "How can I prevent RSI?". The contributions in this book, which grew out of the
IMIX project funded by the Netherlands Organisation for Scientific Research, document the
development of this system, but also address more general issues in natural language
processing, such as the development of multidimensional dialogue systems, the acquisition of
taxonomic knowledge from text, answer fusion, sequence processing for domain-specific entity
recognition, and syntactic parsing for question answering. Together, they offer an overview of
the most important findings and lessons learned in the scope of the IMIX project, making the
book of interest to both academic and commercial developers of human-machine interaction
systems in Dutch or any other language. Highlights include: integrating multi-modal input
fusion in dialogue management (Van Schooten and Op den Akker), state-of-the-art
approaches to the extraction of term variants (Van der Plas, Tiedemann, and Fahmi; Tjong Kim
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Sang, Hofmann, and De Rijke), and multi-modal answer fusion (two chapters by Van
Hooijdonk, Bosma, Krahmer, Maes, Theune, and Marsi). Watch the IMIX movie at
www.nwo.nl/imix-film. Like IBM's Watson, the IMIX system described in the book gives
naturally phrased responses to naturally posed questions. Where Watson can only generate
synthetic speech, the IMIX system also recognizes speech. On the other hand, Watson is able
to win a television quiz, while the IMIX system is domain-specific, answering only to medical
questions. "The Netherlands has always been one of the leaders in the general field of Human
Language Technology, and IMIX is no exception. It was a very ambitious program, with a
remarkably successful performance leading to interesting results. The teams covered a
remarkable amount of territory in the general sphere of multimodal question answering and
information delivery, question answering, information extraction and component technologies."
Eduard Hovy, USC, USA, Jon Oberlander, University of Edinburgh, Scotland, and Norbert
Reithinger, DFKI, Germany
The “smart mobile” has become an essential and inseparable part of our lives. This powerful
tool enables us to perform multi-tasks in different modalities of voice, text, gesture, etc. The
user plays an important role in the mode of operation, so multimodal interaction provides the
user with new complex multiple modalities of interfacing with a system, such as speech, touch,
type and more. The book will discuss the new world of mobile multimodality, focusing on
innovative technologies and design which create a state-of-the-art user interface. It will
examine the practical challenges entailed in meeting commercial deployment goals, and offer
new approaches to the designing such interfaces. A multimodal interface for mobile devices
requires the integration of several recognition technologies together with sophisticated user
interface and distinct tools for input and output of data. The book will address the challenge of
designing devices in a synergetic fashion which does not burden the user or to create a
technological overload.
This book constitutes the thoroughly refereed post-proceedings of the First International
Workshop on Machine Learning for Multimodal Interaction, MLMI 2004, held in Martigny,
Switzerland in June 2004. The 30 revised full papers presented were carefully selected during
two rounds of reviewing and revision. The papers are organized in topical sections on HCI and
applications, structuring and interaction, multimodal processing, speech processing, dialogue
management, and vision and emotion.
This collection offers a thorough treatment of the ways in which the verbal and visual semiotic
modes interrelate toward promoting gender equality and social inclusion in children’s picture
books. Drawing on cutting-edge theoretical work in multimodality, including multimodal
cognitive linguistics, multimodal discourse analysis, and visual social semiotics, the book
expands on descriptive-oriented studies to offer a more linguistically driven perspective on
children’s picture books. The volume explores the choice afforded to and the lexico-semantic
and discursive strategies employed by writers and illustrators in conveying representational,
interpersonal, and textual meanings in the verbal and non-verbal components in these
narratives in order to challenge gender stereotypes and promote the social inclusion of samesex parent families. This book will be of particular interest to students and scholars in
multimodality, discourse analysis, social semiotics, and children’s literature.
This preface tells the story of how Multimodal Usability responds to a special challenge.
Chapter 1 describes the goals and structure of this book. The idea of describing how to make
multimodal computer systems usable arose in the European Network of Excellence SIMILAR –
“Taskforce for cre- ing human-machine interfaces SIMILAR to human-human communication”,
2003– 2007, www. similar. cc. SIMILAR brought together people from multimodal signal
processing and usability with the aim of creating enabling technologies for new kinds of
multimodal systems and demonstrating results in research prototypes. Most of our colleagues
in the network were, in fact, busy extracting features and guring out how to demonstrate
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progress in working interactive systems, while claiming not to have too much of a notion of
usability in system development and evaluation. It was proposed that the authors support the
usability of the many multimodal pro- types underway by researching and presenting a
methodology for building usable multimodal systems. We accepted the challenge, rst and
foremost, no doubt, because the formidable team spirit in SIMILAR could make people accept
outrageous things. Second, h- ing worked for nearly two decades on making multimodal
systems usable, we were curious – curious at the opportunity to try to understand what
happens to traditional usability work, that is, work in human–computer interaction centred
around tra- tional graphical user interfaces (GUIs), when systems become as multimodal and
as advanced in other ways as those we build in research today.

A state-of-the-art reference to one of the most active and productive fields in
linguistics: computational linguistics. Thirty-eight chapters, commissioned from
experts all over the world, describe the major concepts, methods, and
applications. Part I provides an overview of the field; Part II describes current
tasks, techniques, and tools in natural language processing; and Part III surveys
current applications.
"Fundamentals of Transportation Engineering: A Multimodal Systems Approach"
is intended for the first course in Transportation Engineering. Combining topics
that are essential in an introductory course with information that is of interest to
those who want to know why certain things in transportation are the way they re,
the text places a strong emphasis on the relationship between the phases of a
transportation project. The text familiarizes students with the standard
terminology and resources involved in transportation engineering, provides
realistic scenarios for students to analyze. and offers numerous examples
designed to develop problem-solving skills. Features: Non-automobile modes
addressed extensively: Public transit, air transportation, and freight modes.
Purposeful, but flexible sequence of topics. Ongoing case study of a single region
called "Mythaca," which shows students the interconnections between many
transportation issues. Chapter opening scenarios: Each chapter begins with a
scenario designed to orient students to a transportation problem that might
confront a transportation engineer. Scenarios, examples, and homework
problems based on the extensive experience of the authors. Traditional, standard
transportation engineering combined with the needs of future transportation
engineering. Special Discussion Boxes: "Think About It" boxes provide students
with highlighted topics and concepts to reinforce material.
The IEEE Tutorialand ResearchWorkshopon Perceptionand InteractiveTenologies for Multimodal Dialogue Systems (PIT 2008) is the continuation of a
successful series of workshops that started with an ISCA Tutorial and Research
WorkshoponMultimodalDialogueSystemsin1999.Thisworkshopwasfollowed by a
second one focusing on mobile dialogue systems (IDS 2002), a third one
exploring the role of a?ect in dialogue (ADS 2004), and a fourth one focusing on
perceptive interfaces (PIT 2006). Like its predecessors, PIT 2008 took place at
Kloster Irsee in Bavaria. Due to the increasing interest in perceptive interfaces,
we decided to hold a follow-up workshop on the themes discussed at PIT 2006,
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but encouraged
aboveallpaperswithafocusonperceptioninmultimodaldialoguesystems.PIT
2008received37 paperscoveringthe following topics (1) multimodal and spoken
dialogue systems, (2) classi?cation of dialogue acts and sound, (3) recognitionof
eye gaze, head poses, mimics and speech aswellascombinationsofmodalities, (4)
vocal emotion recognition, (5) human-like and social dialogue systems and (6)
evaluation methods for multimodal dialogue systems. Noteworthy was the strong
participation from industry at PIT 2008. Indeed, 17 of the accepted 37 papers
come from industrial organizations or were written in collaboration with them.
Wewouldliketothankallauthorsforthe e?ortthey madewiththeirsubm- sions, and the
Program Committee – nearly 50 distinguished researchers from industry and
academia – who worked very hard to meet tight deadlines and selected the best
contributions for the ?nal program. Special thanks goes to our invited speaker,
Anton Batliner from Friedrich-Alexander-Universit¨ atErlangen- N¨ urnberg.
This book presents a different approach to pattern recognition (PR) systems, in
which users of a system are involved during the recognition process. This can
help to avoid later errors and reduce the costs associated with post-processing.
The book also examines a range of advanced multimodal interactions between
the machine and the users, including handwriting, speech and gestures.
Features: presents an introduction to the fundamental concepts and general PR
approaches for multimodal interaction modeling and search (or inference);
provides numerous examples and a helpful Glossary; discusses approaches for
computer-assisted transcription of handwritten and spoken documents; examines
systems for computer-assisted language translation, interactive text generation
and parsing, relevance-based image retrieval, and interactive document layout
analysis; reviews several full working prototypes of multimodal interactive PR
applications, including live demonstrations that can be publicly accessed on the
Internet.
This book systematically addresses the quantification of quality aspects of
multimodal interactive systems. The conceptual structure is based on a
schematic view on human-computer interaction where the user interacts with the
system and perceives it via input and output interfaces. Thus, aspects of
multimodal interaction are analyzed first, followed by a discussion of the
evaluation of output and input and concluding with a view on the evaluation of a
complete system.
The main topic of this volume is natural multimodal interaction. The book is
unique in that it brings together a great many contributions regarding aspects of
natural and multimodal interaction written by many of the important actors in the
field. Topics addressed include talking heads, conversational agents, tutoring
systems, multimodal communication, machine learning, architectures for
multimodal dialogue systems, systems evaluation, and data annotation.
Dialogue systems are a very appealing technology with an extraordinary future.
Spoken, Multilingual and Multimodal Dialogues Systems: Development and
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Assessment addresses the great demand for information about the development
of advanced dialogue systems combining speech with other modalities under a
multilingual framework. It aims to give a systematic overview of dialogue systems
and recent advances in the practical application of spoken dialogue systems.
Spoken Dialogue Systems are computer-based systems developed to provide
information and carry out simple tasks using speech as the interaction mode.
Examples include travel information and reservation, weather forecast
information, directory information and product order. Multimodal Dialogue
Systems aim to overcome the limitations of spoken dialogue systems which use
speech as the only communication means, while Multilingual Systems allow
interaction with users that speak different languages. Presents a clear snapshot
of the structure of a standard dialogue system, by addressing its key components
in the context of multilingual and multimodal interaction and the assessment of
spoken, multilingual and multimodal systems In addition to the fundamentals of
the technologies employed, the development and evaluation of these systems
are described Highlights recent advances in the practical application of spoken
dialogue systems This comprehensive overview is a must for graduate students
and academics in the fields of speech recognition, speech synthesis, speech
processing, language, and human–computer interaction technolgy. It will also
prove to be a valuable resource to system developers working in these areas.
The use and management of multimodal transport systems, including car-pooling
and goods transportation, have become extremely complex, due to their large
size (sometimes several thousand variables), the nature of their dynamic
relationships as well as the many constraints to which they are subjected. The
managers of these systems must ensure that the system works as efficiently as
possible by managing the various causes of malfunction of the transport system
(vehicle breakdowns, road obstructions, accidents, etc.). The detection and
resolution of conflicts, which are particularly complex and must be dealt with in
real time, are currently processed manually by operators. However, the
experience and abilities of these operators are no longer sufficient when faced
with the complexity of the problems to be solved. It is thus necessary to provide
them with an interactive tool to help with the management of disturbances,
enabling them to identify the different disturbances, to characterize and prioritize
these disturbances, to process them by taking into account their specifics and to
evaluate the impact of the decisions in real time. Each chapter of this book can
be broken down into an approach for solving a transport problem in 3 stages, i.e.
modeling the problem, creating optimization algorithms and validating the
solutions. The management of a transport system calls for knowledge of a variety
of theories (problem modeling tools, multi-objective problem classification,
optimization algorithms, etc.). The different constraints increase its complexity
drastically and thus require a model that represents as far as possible all the
components of a problem in order to better identify it and propose corresponding
solutions. These solutions are then evaluated according to the criteria of the
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transport providers as well as those of the city transport authorities. This book
consists of a state of the art on innovative transport systems as well as the
possibility of coordinating with the current public transport system and the
authors clearly illustrate this coordination within the framework of an intelligent
transport system. Contents 1. Dynamic Car-pooling, Slim Hammadi and Nawel
Zangar. 2. Simulation of Urban Transport Systems, Christian Tahon, Thérèse
Bonte and Alain Gibaud. 3. Real-time Fleet Management: Typology and
Methods, Frédéric Semet and Gilles Goncalves. 4. Solving the Problem of
Dynamic Routes by Particle Swarm, Mostefa Redouane Khouahjia, Laetitia
Jourdan and El Ghazali Talbi. 5. Optimization of Traffic at a Railway Junction:
Scheduling Approaches Based on Timed Petri Nets, Thomas Bourdeaud’huy
and Benoît Trouillet. About the Authors Slim Hammadi is Full Professor at the
Ecole Centrale de Lille in France, and Director of the LAGIS Team on
Optimization of Logistic systems. He is an IEEE Senior Member and specializes
in distributed optimization, multi-agent systems, supply chain management and
metaheuristics. Mekki Ksouri is Professor and Head of the Systems Analysis,
Conception and Control Laboratory at Tunis El Manar University, National
Engineering School of Tunis (ENIT) in Tunisia. He is an IEEE Senior Member
and specializes in control systems, nonlinear systems, adaptive control and
optimization. The multimodal transport network customers need to be oriented
during their travels. A multimodal information system (MIS) can provide
customers with a travel support tool, allowing them to express their demands and
providing them with the appropriate responses in order to improve their travel
conditions. This book develops methodologies in order to realize a MIS tool
capable of ensuring the availability of permanent multimodal information for
customers before and while traveling, considering passengers mobility.
This book describes an innovative approach to the interaction between humans
and a smart environment; an attempt to get a smart home to understand intuitive,
multi-modal, human-centred communication. State of the art smart homes, like
other “smart” technology, tend to demand that the human user must adapt
herself to the needs of the system. The hunt for a truly user-centred, truly intuitive
system has long proven to be beyond the grasp of current technology. When
humans speak with one another, we are multimodal. Our speech is
supplemented with gestures, which serve as a parallel stream of information,
reinforcing the meaning of our words. Drawing on well-established protocols in
engineering and psychology, and with no small amount of inspiration from a
particular nonsense poem, we have successfully concluded that hunt. This book
describes the efforts, undertaken over several years, to design, implement, and
test a model of interaction that allows untrained individuals to intuitively control a
complex series of networked and embedded systems. The theoretical concepts
are supported by a series of experimental studies, showing the advantages of the
novel approach, and pointing towards future work that would facilitate the
deployment of this concept in the real world.
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Multimodal Behavioral Analysis in the Wild: Advances and Challenges presents
the state-of- the-art in behavioral signal processing using different data
modalities, with a special focus on identifying the strengths and limitations of
current technologies. The book focuses on audio and video modalities, while also
emphasizing emerging modalities, such as accelerometer or proximity data. It
covers tasks at different levels of complexity, from low level (speaker detection,
sensorimotor links, source separation), through middle level (conversational
group detection, addresser and addressee identification), and high level
(personality and emotion recognition), providing insights on how to exploit interlevel and intra-level links. This is a valuable resource on the state-of-the- art and
future research challenges of multi-modal behavioral analysis in the wild. It is
suitable for researchers and graduate students in the fields of computer vision,
audio processing, pattern recognition, machine learning and social signal
processing. Gives a comprehensive collection of information on the state-of-theart, limitations, and challenges associated with extracting behavioral cues from
real-world scenarios Presents numerous applications on how different behavioral
cues have been successfully extracted from different data sources Provides a
wide variety of methodologies used to extract behavioral cues from multi-modal
data
tionship indicates how multimodal medical image processing can be unified to a
large extent, e. g. multi-channel segmentation and image registration, and extend
information theoretic registration to other features than image intensities. The
framework is not at all restricted to medical images though and this is illustrated
by applying it to multimedia sequences as well. In Chapter 4, the main results
from the developments in plastic UIs and mul- modal UIs are brought together
using a theoretic and conceptual perspective as a unifying approach. It is aimed
at defining models useful to support UI plasticity by relying on multimodality, at
introducing and discussing basic principles that can drive the development of
such UIs, and at describing some techniques as proof-of-concept of the
aforementioned models and principles. In Chapter 4, the authors introduce
running examples that serve as illustration throughout the d- cussion of the use of
multimodality to support plasticity.
Today we have the ability to connect speech, touch, haptic, and gestural
interfaces into products that engage several human senses at once. This
practical book explores examples from current designers and devices to describe
how these products blend multiple interface modes together into a cohesive user
experience. Authors Christine Park and John Alderman explain the basic
principles behind multimodal interaction and introduce the tools you need to root
your design in the ways our senses shape experience. This book also includes
guides on process, design, and deliverables to help your team get started. The
book covers several topics within multimodal design, including: New Human
Factors: learn how human sensory abilities allow us to interact with technology
and the physical world New Technologies: explore some of the technologies that
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enable multimodal interactions, products, and capabilities Multimodal Products:
examine different categories of products and learn how they deliver sensory-rich
experiences Multimodal Design: learn processes and methodologies for
multimodal product design, development, and release
Predicting the end of user input turns in a multimodal system can be complex.
User interactions vary across a spectrum from single, unimodal inputs to
multimodal combinations delivered either simultaneously or sequentially. Early
multimodal systems used a fixed duration temporal threshold to determine how
long to wait for the next input before processing and integration. Several recent
studies have proposed using dynamic or adaptive temporal thresholds to predict
turn segmentation and thus achieve faster system response times. We introduce
an approach that requires no temporal threshold. First we contrast current
multimodal command interfaces to a new class of cumulative-observant
multimodal systems that we introduce. Within that new system class we show
how our technique of edge-splitting combined with our strategy for underspecified, no-wait, visual feedback resolves parsing problems that underlie turn
segmentation errors. Test results show a 46.2% significant reduction in
multimodal recognition errors, compared to not using these techniques.
This second edition provides easy access to important concepts, issues and
technology trends in the field of multimedia technologies, systems, techniques,
and applications. Over 1,100 heavily-illustrated pages — including 80 new entries
— present concise overviews of all aspects of software, systems, web tools and
hardware that enable video, audio and developing media to be shared and
delivered electronically.
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