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As a new interdisciplinary research area, “image-based
geometric modeling and mesh generation” integrates
image processing, geometric modeling and mesh
generation with finite element method (FEM) to solve
problems in computational biomedicine, materials
sciences and engineering. It is well known that FEM is
currently well-developed and efficient, but mesh
generation for complex geometries (e.g., the human
body) still takes about 80% of the total analysis time and
is the major obstacle to reduce the total computation
time. It is mainly because none of the traditional
approaches is sufficient to effectively construct finite
element meshes for arbitrarily complicated domains, and
generally a great deal of manual interaction is involved in
mesh generation. This contributed volume, the first for
such an interdisciplinary topic, collects the latest
research by experts in this area. These papers cover a
broad range of topics, including medical imaging, image
alignment and segmentation, image-to-mesh conversion,
quality improvement, mesh warping, heterogeneous
materials, biomodelcular modeling and simulation, as
well as medical and engineering applications. This
contributed volume, the first for such an interdisciplinary
topic, collects the latest research by experts in this area.
These papers cover a broad range of topics, including
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image-to-mesh conversion, quality improvement, mesh
warping, heterogeneous materials, biomodelcular
modeling and simulation, as well as medical and
engineering applications. This contributed volume, the
first for such an interdisciplinary topic, collects the latest
research by experts in this area. These papers cover a
broad range of topics, including medical imaging, image
alignment and segmentation, image-to-mesh conversion,
quality improvement, mesh warping, heterogeneous
materials, biomodelcular modeling and simulation, as
well as medical and engineering applications. This
contributed volume, the first for such an interdisciplinary
topic, collects the latest research by experts in this area.
These papers cover a broad range of topics, including
medical imaging, image alignment and segmentation,
image-to-mesh conversion, quality improvement, mesh
warping, heterogeneous materials, biomodelcular
modeling and simulation, as well as medical and
engineering applications.
This textbook offers a statistical view on the geometry of
multiple view analysis, required for camera calibration
and orientation and for geometric scene reconstruction
based on geometric image features. The authors have
backgrounds in geodesy and also long experience with
development and research in computer vision, and this is
the first book to present a joint approach from the
converging fields of photogrammetry and computer
vision. Part I of the book provides an introduction to
estimation theory, covering aspects such as Bayesian
estimation, variance components, and sequential
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diagnostics of estimation results essential in vision
metrology. Part II provides tools for 2D and 3D geometric
reasoning using projective geometry. This includes
oriented projective geometry and tools for statistically
optimal estimation and test of geometric entities and
transformations and their relations, tools that are useful
also in the context of uncertain reasoning in point clouds.
Part III is devoted to modelling the geometry of single
and multiple cameras, addressing calibration and
orientation, including statistical evaluation and
reconstruction of corresponding scene features and
surfaces based on geometric image features. The
authors provide algorithms for various geometric
computation problems in vision metrology, together with
mathematical justifications and statistical analysis, thus
enabling thorough evaluations. The chapters are selfcontained with numerous figures and exercises, and they
are supported by an appendix that explains the basic
mathematical notation and a detailed index. The book
can serve as the basis for undergraduate and graduate
courses in photogrammetry, computer vision, and
computer graphics. It is also appropriate for researchers,
engineers, and software developers in the
photogrammetry and GIS industries, particularly those
engaged with statistically based geometric computer
vision methods.
"This book provides developers and scholars with an
extensive collection of research articles in the expanding
field of 3D reconstruction, investigating the concepts,
methodologies, applications and recent developments in
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Many computer scientists, engineers, applied
mathematicians, and physicists use geometry theory and
geometric computing methods in the design of
perception-action systems, intelligent autonomous
systems, and man-machine interfaces. This handbook
brings together the most recent advances in the
application of geometric computing for building such
systems, with contributions from leading experts in the
important fields of neuroscience, neural networks, image
processing, pattern recognition, computer vision,
uncertainty in geometric computations, conformal
computational geometry, computer graphics and
visualization, medical imagery, geometry and robotics,
and reaching and motion planning. For the first time, the
various methods are presented in a comprehensive,
unified manner. This handbook is highly recommended
for postgraduate students and researchers working on
applications such as automated learning; geometric and
fuzzy reasoning; human-like artificial vision; teleoperation; space maneuvering; haptics; rescue robots;
man-machine interfaces; tele-immersion; computer- and
robotics-aided neurosurgery or orthopedics; the
assembly and design of humanoids; and systems for
metalevel reasoning.
An up-to-date report on the current status of important
research topics in algebraic geometry and its
applications, such as computational algebra and
geometry, singularity theory algorithms, numerical
solutions of polynomial systems, coding theory,
communication networks, and computer vision.
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geometry include expositions related to counting points
on varieties over finite fields, Mori theory, linear systems,
Abelian varieties, vector bundles on singular curves,
degenerations of surfaces, and mirror symmetry of
Calabi-Yau manifolds.
How to reconstruct scenes from images using geometry
and algebra, with applications to computer vision.
The Geometry of Multiple ImagesThe Laws that Govern
the Formation of Multiple Images of a Scene and Some
of Their ApplicationsMIT Press
ICIAR 2005, the International Conference on Image
Analysis and Recognition, was the second ICIAR
conference, and was held in Toronto, Canada. ICIAR is
organized annually, and alternates between Europe and
North America. ICIAR 2004 was held in Porto, Portugal.
The idea of o?ering these conferences came as a result
of discussion between researchers in Portugal and
Canada to encourage collaboration and exchange,
mainly between these two countries, but also with the
open participation of other countries, addressing recent
advances in theory, methodology and applications. Ther
esponsetothecallforpapersforICIAR2005wasencouraging
.From295 full papers submitted, 153 were ?nally
accepted (80 oral presentations, and 73 posters). The
review process was carried out by the Program
Committee m- bersandotherreviewers;allareexpertsinvari
ousimageanalysisandrecognition areas. Each paper was
reviewed by at least two reviewers, and also checked by
the conference co-chairs. The high quality of the papers
in these proceedings is attributed ?rst to the authors,and
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experts. We would like to thank the authors for
responding to our call, andwewholeheartedlythankthe
reviewersfor theirexcellentwork,andfortheir timely
response. It is this collective e?ort that resulted in the
strong conference program and high-quality proceedings
in your hands.
This book introduces a new theory in Computer Vision
yielding elementary techniques to analyze digital images.
These techniques are a mathematical formalization of the
Gestalt theory. From the mathematical viewpoint the closest
field to it is stochastic geometry, involving basic probability
and statistics, in the context of image analysis. The book is
mathematically self-contained, needing only basic
understanding of probability and calculus. The text includes
more than 130 illustrations, and numerous examples based
on specific images on which the theory is tested. Detailed
exercises at the end of each chapter help the reader develop
a firm understanding of the concepts imparted.
Volume 2 of the second edition of the fully revised and
updated Digital Signal and Image Processing using
MATLAB® is essentially a collection of examples and
exercises which also presents applications of digital signal- or
image processing, and techniques which were not touched
upon in the previous volume. It will be of particular benefit to
readers who already possess a good knowledge of
MATLAB®, a command of the fundamental elements of
digital signal processing and who are familiar with both the
fundamentals of continuous-spectrum spectral analysis and
who have a certain mathematical knowledge concerning
Hilbert spaces. More than 200 programs and functions are
provided in the MATLAB language, with useful comments and
guidance, to enable numerical experiments to be carried out,
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Focusing exclusively on Image-Based Rendering (IBR) this
book examines the theory, practice, and applications
associated with image-based rendering and modeling. Topics
covered vary from IBR basic concepts and representations on
the theory side to signal processing and data compression on
the practical side. One of the only titles devoted exclusively to
IBR this book is intended for researchers, professionals, and
general readers interested in the topics of computer graphics,
computer vision, image process, and video processing. With
this book advanced-level students in EECS studying related
disciplines will be able to seriously expand their knowledge
about image-based rendering.
The four-volume set LNCS 7724--7727 constitutes the
thoroughly refereed post-conference proceedings of the 11th
Asian Conference on Computer Vision, ACCV 2012, held in
Daejeon, Korea, in November 2012. The total of 226
contributions presented in these volumes was carefully
reviewed and selected from 869 submissions. The papers are
organized in topical sections on object detection, learning and
matching; object recognition; feature, representation, and
recognition; segmentation, grouping, and classification; image
representation; image and video retrieval and medical image
analysis; face and gesture analysis and recognition; optical
flow and tracking; motion, tracking, and computational
photography; video analysis and action recognition; shape
reconstruction and optimization; shape from X and
photometry; applications of computer vision; low-level vision
and applications of computer vision.
This book introduces the geometry of 3-D vision, that is, the
reconstruction of 3-D models of objects from a collection of
2-D images. It details the classic theory of two view geometry
and shows that a more proper tool for studying the geometry
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multiple view matrix. It also develops practical reconstruction
algorithms and discusses possible extensions of the theory.
The issue discusses methods to extract 3-dimensional (3D)
models from plain images. In particular, the 3D information is
obtained from images for which the camera parameters are
unknown. The principles underlying such uncalibrated
structure-from-motion methods are outlined. First, a short
review of 3D acquisition technologies puts such methods in a
wider context, and highlights their important advantages.
Then, the actual theory behind this line of research is given.
The authors have tried to keep the text maximally selfcontained, therefore also avoiding to rely on an extensive
knowledge of the projective concepts that usually appear in
texts about self-calibration 3D methods. Rather, mathematical
explanations that are more amenable to intuition are given.
The explanation of the theory includes the stratification of
reconstructions obtained from image pairs as well as metric
reconstruction on the basis of more than 2 images combined
with some additional knowledge about the cameras used.
Readers who want to obtain more practical information about
how to implement such uncalibrated structure-from-motion
pipelines may be interested in two more Foundations and
Trends issues written by the same authors. Together with this
issue they can be read as a single tutorial on the subject.
ICIAR 2004, the International Conference on Image Analysis
and Recognition, was the ?rst ICIAR conference, and was
held in Porto, Portugal. ICIAR will be organized annually, and
will alternate between Europe and North America. ICIAR
2005 will take place in Toronto, Ontario, Canada. The idea of
o?ering these conferences came as a result of discussion
between researchers in Portugal and Canada to encourage
collaboration and exchange, mainly between these two
countries, but also with the open participation of other
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methodology and applications. The response to the call for
papers for ICIAR 2004 was very positive. From 316 full
papers submitted, 210 were accepted (97 oral presentations,
and 113 - sters). The review process was carried out by the
Program Committee members and other reviewers; all are
experts in various image analysis and recognition areas.
Each paper was reviewed by at least two reviewing parties.
The high q- lity of the papers in these proceedings is
attributed ?rst to the authors, and second to the quality of the
reviews provided by the experts. We would like to thank the
authors for responding to our call, and we wholeheartedly
thank the reviewers for their excellent work in such a short
amount of time. We are espe- ally indebted to the Program
Committee for their e?orts that allowed us to set up this
publication. We were very pleased to be able to include in the
conference, Prof. Murat
KuntfromtheSwissFederalInstituteofTechnology,andProf.
Mario ? Figueiredo, oftheInstitutoSuperiorT ?
ecnico,inPortugal.
Welcome to the proceedings of the 8th European Conference
on Computer - sion! Following a very successful ECCV 2002,
the response to our call for papers was almost equally strong
– 555 papers were submitted. We accepted 41 papers for oral
and 149 papers for poster presentation. Several innovations
were introduced into the review process. First, the n- ber of
program committee members was increased to reduce their
review load. We managed to assign to program committee
members no more than 12 papers. Second, we adopted a
paper ranking system. Program committee members were
asked to rank all the papers assigned to them, even those
that were reviewed by additional reviewers. Third, we allowed
authors to respond to the reviews consolidated in a
discussion involving the area chair and the reviewers. Fourth,
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heauthorsas well as to the program committee members. Our
aim was to provide the authors with maximal feedback and to
let the program committee members know how authors
reacted to their reviews and how their reviews were or were
not re?ected in the ?nal decision. Finally, we reduced the
length of reviewed papers from 15 to 12 pages. Thepreparati
onofECCV2004wentsmoothlythankstothee?ortsoftheganizing committee, the area chairs, the program committee,
and the reviewers. We are indebted to Anders Heyden, Mads
Nielsen, and Henrik J. Nielsen for passing on ECCV traditions
and to Dominique Asselineau from ENST/TSI who kindly
provided his GestRFIA conference software. We thank JanOlof Eklundh and Andrew Zisserman for encouraging us to
organize ECCV 2004 in Prague.

An image is a two-dimensional representation of the
three-dimensional world. Recovering the information
which is lost in the process of image formation is one
of the fundamental problems in Computer Vision.
One approach to this problem involves generating
and evaluating a succession of surface hypotheses,
with the best hypothesis selected as the final
estimate. The fitness of each hypothesis can be
evaluated by comparing the reference images
against synthetic images of the hypothesised surface
rendered with the reference cameras.
This work is a collection of papers from the world's
leading research groups in the field of automatic
extraction of objects, especially buildings and roads,
from aerial and space imagery, including new
sensors like SAR and lidar.
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the First International Workshop on HumanComputer Interaction, Tourism and Cultural
Heritage, HCITOCH 2010, held in Brescello, Italy, in
September 2010. The 17 revised papers presented
were carefully reviewed and selected from numerous
submissions. Providing strategies for a creative
future with computer science, quality design and
communicability, the papers discuss the latest
advances in the areas of augmented realities,
computer art, computer graphics, e-commerce, ecodesign, emerging technologies, dynamic and static
media (2D & 3D), HCI, interactive systems, mixed
reality, networking, simulation languages, tourism,
usability, video games, virtual classroom and virtual
museum.
The need for intelligent machines in areas such as
medical diagnostics, biometric security systems, and
image processing motivates researchers to develop
and explore new techniques, algorithms, and
applications in this evolving field.Cross-Disciplinary
Applications of Artificial Intelligence and Pattern
Recognition: Advancing Technologies provides a
common platform for researchers to present
theoretical and applied research findings for
enhancing and developing intelligent systems.
Through its discussions of advances in and
applications of pattern recognition technologies and
artificial intelligence, this reference highlights core
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and other related fields, along with their applicability.
As a reference book, the Springer Handbook
provides a comprehensive exposition of the
techniques and tools of experimental mechanics. An
informative introduction to each topic is provided,
which advises the reader on suitable techniques for
practical applications. New topics include biological
materials, MEMS and NEMS, nanoindentation,
digital photomechanics, photoacoustic
characterization, and atomic force microscopy in
experimental solid mechanics. Written and compiled
by internationally renowned experts in the field, this
book is a timely, updated reference for both
practitioners and researchers in science and
engineering.
The six-volume set comprising LNCS volumes 6311
until 6313 constitutes the refereed proceedings of
the 11th European Conference on Computer Vision,
ECCV 2010, held in Heraklion, Crete, Greece, in
September 2010. The 325 revised papers presented
were carefully reviewed and selected from 1174
submissions. The papers are organized in topical
sections on object and scene recognition;
segmentation and grouping; face, gesture,
biometrics; motion and tracking; statistical models
and visual learning; matching, registration,
alignment; computational imaging; multi-view
geometry; image features; video and event
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recognition; stereo; reflectance, illumination, color;
medical image analysis.
A basic problem in computer vision is to understand
the structure of a real world scene given several
images of it. Techniques for solving this problem are
taken from projective geometry and
photogrammetry. Here, the authors cover the
geometric principles and their algebraic
representation in terms of camera projection
matrices, the fundamental matrix and the trifocal
tensor. The theory and methods of computation of
these entities are discussed with real examples, as
is their use in the reconstruction of scenes from
multiple images. The new edition features an
extended introduction covering the key ideas in the
book (which itself has been updated with additional
examples and appendices) and significant new
results which have appeared since the first edition.
Comprehensive background material is provided, so
readers familiar with linear algebra and basic
numerical methods can understand the projective
geometry and estimation algorithms presented, and
implement the algorithms directly from the book.
The first book, by the leading experts, on this rapidly
developing field with applications to security, smart
homes, multimedia, and environmental monitoring
Comprehensive coverage of fundamentals,
algorithms, design methodologies, system
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applications Presents in detail the latest
developments in multi-camera calibration, active and
heterogeneous camera networks, multi-camera
object and event detection, tracking, coding, smart
camera architecture and middleware This book is the
definitive reference in multi-camera networks. It
gives clear guidance on the conceptual and
implementation issues involved in the design and
operation of multi-camera networks, as well as
presenting the state-of-the-art in hardware,
algorithms and system development. The book is
broad in scope, covering smart camera
architectures, embedded processing, sensor fusion
and middleware, calibration and topology, networkbased detection and tracking, and applications in
distributed and collaborative methods in camera
networks. This book will be an ideal reference for
university researchers, R&D engineers, computer
engineers, and graduate students working in signal
and video processing, computer vision, and sensor
networks. Hamid Aghajan is a Professor of Electrical
Engineering (consulting) at Stanford University. His
research is on multi-camera networks for smart
environments with application to smart homes,
assisted living and well being, meeting rooms, and
avatar-based communication and social interactions.
He is Editor-in-Chief of Journal of Ambient
Intelligence and Smart Environments, and was
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Cavallaro is Reader (Associate Professor) at Queen
Mary, University of London (QMUL). His research is
on target tracking and audiovisual content analysis
for advanced surveillance and multi-sensor systems.
He serves as Associate Editor of the IEEE Signal
Processing Magazine and the IEEE Trans. on
Multimedia, and has been general chair of IEEE
AVSS 2007, ACM/IEEE ICDSC 2009 and BMVC
2009. The first book, by the leading experts, on this
rapidly developing field with applications to security,
smart homes, multimedia, and environmental
monitoring Comprehensive coverage of
fundamentals, algorithms, design methodologies,
system implementation issues, architectures, and
applications Presents in detail the latest
developments in multi-camera calibration, active and
heterogeneous camera networks, multi-camera
object and event detection, tracking, coding, smart
camera architecture and middleware
This book constitutes the strictly refereed post-workshop
proceedings of the European Workshop on 3D Structure
from Multiple Images of Large-Scale Environments,
SMILE'98, held in conjunction with ECCV'98 in Freiburg,
Germany, in June 1998. The 21 revised full papers
presented went through two cycles of reviewing and
were carefully selected for inclusion in the book. The
papers are organized in sections on multiview relations
and correspondence search, 3D structure from multiple
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constraints, range integration and augmented reality
application.
This book covers various aspects of Geometry and
Graphics, from recent achievements on theoretical
researches to a wide range of innovative applications, as
well as new teaching methodologies and experiences,
and reinterpretations and findings about the
masterpieces of the past. It is from the 19th International
Conference on Geometry and Graphics, which was held
in São Paulo, Brazil. The conference started in 1978 and
is promoted by the International Society for Geometry
and Graphics, which aims to foster international
collaboration and stimulate the scientific research and
teaching methodology in the fields of Geometry and
Graphics. Organized five topics, which are Theoretical
Graphics and Geometry; Applied Geometry and
Graphics; Engineering Computer Graphics; Graphics
Education and Geometry; Graphics in History, the book
is intended for the professionals, academics and
researchers in architecture, engineering, industrial
design, mathematics and arts involved in the
multidisciplinary field.
Object detection, tracking and recognition in images are
key problems in computer vision. This book provides the
reader with a balanced treatment between the theory
and practice of selected methods in these areas to make
the book accessible to a range of researchers,
engineers, developers and postgraduate students
working in computer vision and related fields. Key
features: Explains the main theoretical ideas behind
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mathematical derivation of the formulas), their
implementation (in C++) and demonstrated working in
real applications. Places an emphasis on tensor and
statistical based approaches within object detection and
recognition. Provides an overview of image clustering
and classification methods which includes subspace and
kernel based processing, mean shift and Kalman filter,
neural networks, and k-means methods. Contains
numerous case study examples of mainly automotive
applications. Includes a companion website hosting full
C++ implementation, of topics presented in the book as a
software library, and an accompanying manual to the
software platform.
The migration of immersive media towards
telecommunication applications is advancing rapidly.
Impressive progress in the field of media compression,
media representation, and the larger and ever increasing
bandwidth available to the customer, will foster the
introduction of these services in the future. One of the
key components for the envisioned applications is the
development from two-dimensional towards threedimensional audio-visual communications. With
contributions from key experts in the field, 3D
Videocommunication: provides a complete overview of
existing systems and technologies in 3D video
communications and provides guidance on future trends
and research; considers all aspects of the 3D
videocommunication processing chain including video
coding, signal processing and computer graphics;
focuses on the current state-of-the-art and highlights the
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discusses in detail the relevance of 3D
videocommunication for telepresence systems and
immersive media; and provides an exhaustive
bibliography for further reading. Researchers and
students interested in the field of 3D audio-visual
communications will find 3D Videocommunication a
valuable resource, covering a broad overview of the
current state-of-the-art. Practical engineers from industry
will also find it a useful tool in envisioning and building
innovative applications.
“This book guides you in the journey of 3D modeling
from the theory with elegant mathematics to applications
with beautiful 3D model pictures. Written in a simple,
straightforward, and concise manner, readers will learn
the state of the art of 3D reconstruction and modeling.”
—Professor Takeo Kanade, Carnegie Mellon University
The computer vision and graphics communities use
different terminologies for the same ideas. This book
provides a translation, enabling graphics researchers to
apply vision concepts, and vice-versa, independence of
chapters allows readers to directly jump into a specific
chapter of interest, compared to other texts, gives more
succinct treatment overall, and focuses primarily on
vision geometry. Image-Based Modeling is for graduate
students, researchers, and engineers working in the
areas of computer vision, computer graphics, image
processing, robotics, virtual reality, and photogrammetry.
This book describes visual perception and control
methods for robotic systems that need to interact with
the environment. Multiple view geometry is utilized to
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abundant and high-dimensional image information,
making it convenient to develop general solutions for
robot perception and control tasks. In this book, multiple
view geometry is used for geometric modeling and
scaled pose estimation. Then Lyapunov methods are
applied to design stabilizing control laws in the presence
of model uncertainties and multiple constraints.
This book gives a comprehensive view of the developed
procrustes models, including the isotropic, the
generalized and the anisotropic variants. These
represent original tools to perform, among others, the
bundle block adjustment and the global registration of
multiple 3D LiDAR point clouds. Moreover, the book also
reports the recently derived total least squares solution
of the anisotropic Procrustes model, together with its
practical application in solving the exterior orientation of
one image. The book is aimed at all those interested in
discovering valuable innovative algorithms for solving
various photogrammetric computer vision problems. In
this context, where functional models are non-linear,
Procrustean methods prove to be powerful since they do
not require any linearization nor approximated values of
the unknown parameters, furnishing at the same time
results comparable in terms of accuracy with those given
by the state-of-the-art methods.
The two volume set LNCS 8047 and 8048 constitutes the
refereed proceedings of the 15th International
Conference on Computer Analysis of Images and
Patterns, CAIP 2013, held in York, UK, in August 2013.
The 142 papers presented were carefully reviewed and
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conference spans the following areas: 3D TV, biometrics,
color and texture, document analysis, graph-based
methods, image and video indexing and database
retrieval, image and video processing, image-based
modeling, kernel methods, medical imaging, mobile
multimedia, model-based vision approaches, motion
analysis, natural computation for digital imagery,
segmentation and grouping, and shape representation
and analysis.

It was an honor and a pleasure to organizethe 13th
International Conference on Computer Analysis of
Images and Patterns (CAIP 2009) in Mu ?nster,
Germany. CAIP has been held biennially since 1985:
Berlin (1985), Wismar (1987), Leipzig (1989),
Dresden (1991), Budapest (1993), Prague (1995),
Kiel (1997), Ljubljana (1999), Warsaw (2001),
Groningen (2003), Paris (2005), and Vienna (2007).
Initially, this conference series served as a forum for
getting together s- entistsfromEastandWestEurope.N
owadays,CAIPenjoysahighinternational visibility and
attracts participants from all over the world. For CAIP
2009 we received a record number of 405
submissions. All papers were reviewed by two, and
in most cases, three reviewers. Finally, 148 papers
were selected for presentation at the conference,
resulting in an acceptance rate of 36%. All Program
Committee members and additional reviewers listed
here deserve a great thanks for their timely and
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presented either as oral presentations or posters in a
single-track program.In addition, wewereveryhappyto
haveAljoscha Smolicand David G. Storkasourinvited
speakerstopresenttheirworkintwofascinatingareas.Wi
th this scienti?c program we hope to continue the
tradition of CAIP in providing a forum for scienti?c
exchange at a high quality level. A successful
conference like CAIP 2009 would not be possible
without the support of many institutions and people.
First of all, we like to thank all the authors of
submitted papers and the invited speakers for their
contributions. The Steering Committee members
were always there when advice was needed.
The practice of robotics and computer vision both
involve the application of computational algorithms to
data. Over the fairly recent history of the fields of
robotics and computer vision a very large body of
algorithms has been developed. However this body
of knowledge is something of a barrier for anybody
entering the field, or even looking to see if they want
to enter the field — What is the right algorithm for a
particular problem?, and importantly, How can I try it
out without spending days coding and debugging it
from the original research papers? The author has
maintained two open-source MATLAB Toolboxes for
more than 10 years: one for robotics and one for
vision. The key strength of the Toolboxes provide a
set of tools that allow the user to work with real
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book makes the algorithms accessible, the Toolbox
code can be read to gain understanding, and the
examples illustrate how it can be used —instant
gratification in just a couple of lines of MATLAB
code. The code can also be the starting point for
new work, for researchers or students, by writing
programs based on Toolbox functions, or modifying
the Toolbox code itself. The purpose of this book is
to expand on the tutorial material provided with the
toolboxes, add many more examples, and to weave
this into a narrative that covers robotics and
computer vision separately and together. The author
shows how complex problems can be decomposed
and solved using just a few simple lines of code, and
hopefully to inspire up and coming researchers. The
topics covered are guided by the real problems
observed over many years as a practitioner of both
robotics and computer vision. It is written in a light
but informative style, it is easy to read and absorb,
and includes a lot of Matlab examples and figures.
The book is a real walk through the fundamentals of
robot kinematics, dynamics and joint level control,
then camera models, image processing, feature
extraction and epipolar geometry, and bring it all
together in a visual servo system. Additional material
is provided at http://www.petercorke.com/RVC
MathematicsMechanization
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Applications
reasoning and discovering. Itsuniquefeaturecanbesu
ccinctlydescribedasAAA(Algebraization,Algorimization, Application). The name “Mathematics
Mechanization” has its origin in the work of Hao
Wang (1960s), one of the pioneers in using
computers to do research in mathematics,
particularly in automated theorem proving. Since the
1970s, this research direction has been actively
pursued and extensively dev- oped by Prof. Wentsun Wu and his followers. It di?ers from the closely
related disciplines like Computer Mathematics,
Symbolic Computation and Automated Reasoning in
that its goal is to make algorithmic studies and
applications of mathematics the major trend of
mathematics development in the information age.
The International Workshop on Mathematics
Mechanization (IWMM) was initiated by Prof. Wu in
1992, and has ever since been held by the Key Loratory of Mathematics Mechanization (KLMM) of
the Chinese Academy of Sciences. There have been
seven workshops of the series up to now. At each
workshop, several experts are invited to deliver
plenary lectures on cutting-edge methods and
algorithms of the selected theme. The workshop is
also a forum for people working on related subjects
to meet, collaborate and exchange ideas.
This book deals with the recording, modelling and
visualization of cultural heritage (anthropogenic
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The areas discussed include data acquisition, using
a variety of sensors (mainly optical sensors and
laser scanners); platforms and mobile systems; data
management and Spatial Information Systems; 3D
modeling; and reconstruction, visualization and
animation; Virtual and Augmented Reality, including
innovative software and hardware systems;
applications and interdisciplinary projects. A central
focus is the development of methods for automated
data processing. The aim of the workshop was to
survey recent developments, trends, and new
approaches and to bring together the various
heterogeneous groups active in cultural heritage
(sponsors, archaeologists and architects, scientists
in remote sensing, photogrammetry, computer vision
and computer graphics etc.). The involvement of
these groups, representing both producers and
users of information, allowed a cross-fertilisation and
a multidisciplinary treatment of the workshop topics.
This book offers a comprehensive selection of highquality contributions from leading international
research institutions and other organisations active
in cultural heritage, treating theoretical issues as well
as projects and applications and representing the
cutting edge of this key subject as presented at the
workshop organised by the Swiss Federal Institute of
Technology (ETH) Zurich at Monte Verità, Ascona,
Switzerland on 22-27 May 2005.
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The purpose of this book is to provide an overview of
Applications
basic image fusion techniques and serve as an
introduction to image fusion applications in variant
fields. It is anticipated that it will be useful for
research scientists to capture recent developments
and to spark new ideas within the image fusion
domain. With an emphasis on both the basic and
advanced applications of image fusion, this
12-chapter book covers a number of unique
concepts that have been graphically represented
throughout to enhance readability, such as the
wavelet-based image fusion introduced in chapter 2
and the 3D fusion that is proposed in Chapter 5. The
remainder of the book focuses on the area
application-orientated image fusions, which cover
the areas of medical applications, remote sensing
and GIS, material analysis, face detection, and plant
water stress analysis.
This book formalizes and analyzes the relations
between multiple views of a scene from the
perspective of various types of geometries. A key
feature is that it considers Euclidean and affine
geometries as special cases of projective geometry.
Over the last forty years, researchers have made
great strides in elucidating the laws of image
formation, processing, and understanding by
animals, humans, and machines. This book
describes the state of knowledge in one subarea of
vision, the geometric laws that relate different views
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of a scene. Geometry, one of the oldest branches of
Applications
mathematics, is the natural language for describing
three-dimensional shapes and spatial relations.
Projective geometry, the geometry that best models
image formation, provides a unified framework for
thinking about many geometric problems are
relevant to vision. The book formalizes and analyzes
the relations between multiple views of a scene from
the perspective of various types of geometries. A key
feature is that it considers Euclidean and affine
geometries as special cases of projective geometry.
Images play a prominent role in computer
communications. Producers and users of images, in
particular three-dimensional images, require a
framework for stating and solving problems. The
book offers a number of conceptual tools and
theoretical results useful for the design of machine
vision algorithms. It also illustrates these tools and
results with many examples of real applications.
Annotation The two-volume set LNCS 5241 and
LNCS 5242 constitute the refereed proceedings of
the 11th International Conference on Medical Image
Computing and Computer-Assisted Intervention,
MICCAI 2008, held in New York, NY, USA, in
September 2008.The program committee carefully
selected 258 revised papers from numerous
submissions for presentation in two volumes, based
on rigorous peer reviews. The first volume includes
127 papers related to medical image computing,
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segmentation, shape and statistics analysis,
Applications
modeling, motion tracking and compensation, as well
as registration. The second volume contains 131
contributions related to robotics and interventions,
statistical analysis, segmentation, intervention,
modeling, and registration.
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