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The research related to the analysis of living structures (Biomechanics) has been a source of
recent research in several distinct areas of science, for example, Mathematics, Mechanical
Engineering, Physics, Informatics, Medicine and Sport. However, for its successful achievement,
numerous research topics should be considered, such as image processing and analysis, geometric
and numerical modelling, biomechanics, experimental analysis, mechanobiology and enhanced
visualization, and their application to real cases must be developed and more investigation is
needed. Additionally, enhanced hardware solutions and less invasive devices are demanded.

On the other hand, Image Analysis (Computational Vision) is used for the extraction of high
level information from static images or dynamic image sequences. Examples of applications
involving image analysis can be the study of motion of structures from image sequences, shape
reconstruction from images and medical diagnosis. As a multidisciplinary area, Computational
Vision considers techniques and methods from other disciplines, such as Artificial Intelligence,
Signal Processing, Mathematics, Physics and Informatics. Despite the many research projects in
this area, more robust and efficient methods of Computational Imaging are still demanded in
many application domains in Medicine, and their validation in real scenarios is matter of urgency.

These two important and predominant branches of Science are increasingly considered to be
strongly connected and related. Hence, the main goal of the LNCV&B book series consists of the
provision of a comprehensive forum for discussion on the current state-of-the-art in these fields
by emphasizing their connection. The book series covers (but is not limited to):

• Applications of Computational Vision and
Biomechanics

• Biometrics and Biomedical Pattern Analysis

• Cellular Imaging and Cellular Mechanics

• Clinical Biomechanics

• Computational Bioimaging
and Visualization

• Computational Biology in Biomedical
Imaging

• Development of Biomechanical Devices

• Device and Technique Development for
Biomedical Imaging

• Digital Geometry Algorithms for Compu-
tational Vision and Visualization

• Experimental Biomechanics

• Gait & Posture Mechanics

• Multiscale Analysis in Biomechanics

• Neuromuscular Biomechanics

• Numerical Methods for Living Tissues

• Numerical Simulation

• Software Development on Computational
Vision and Biomechanics

• Grid and High Performance Computing for
Computational Vision and Biomechanics

• Image-based Geometric Modeling and
Mesh Generation

• Image Processing and Analysis

• Image Processing and Visualization in
Biofluids

• Image Understanding

• Material Models

• Mechanobiology

• Medical Image Analysis

• Molecular Mechanics

• Multi-Modal Image Systems

• Multiscale Biosensors in Biomedical
Imaging

• Multiscale Devices and Biomems for
Biomedical Imaging

• Musculoskeletal Biomechanics

• Sport Biomechanics

• Virtual Reality in Biomechanics

• Vision Systems
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Preface

Computational vision domain presents a multidisciplinary nature involving dif-
ferent applications in society. Medicine, material science, surveillance, biometric,
robotics, defence, satellite data, traffic analysis, and architecture, among other
areas, use signal and image processing and analysis, arousing interest in meth-
odological and applicative aspects.

Due to its intrinsic interdisciplinary aspects, different approaches, such as
optimization methods, geometry, principal component analysis, stochastic meth-
ods, neural networks, and fuzzy logic, are currently discussed by the Researchers.

Several research fields related to the acquisition, the use and the analysis of
images are involved in the areas of image processing and analysis, image seg-
mentation, 2D and 3D reconstruction, data acquisition, interpolation and regis-
tration, scientific data visualization, remote sensing, modeling and simulation,
biometric recognition, medical imaging, motion and deformation analysis, mate-
rial science, computer vision in robotics and automation, and architecture.

This book contains extended versions of selected papers presented at the third
edition of the International Symposium CompIMAGE 2012: Computational
Modeling of Object Presented in Images: Fundamentals, Methods and Applica-
tions, that was held in Rome, at the Department of Computer, Control, and
Management Engineering Antonio Ruberti of Sapienza University of Rome,
September 2012. CompIMAGE 2012 brought together researchers representing
several fields such as Biomechanics, Engineering, Medicine, Mathematics, Phys-
ics, Statistic, and Architecture, presenting new trends in these fields. In particular,
the latter topic, which was addressed for the first time in this edition, due to the
particularity of the hosting Country for what concerns the Historical, Architectural,
Cultural, and urban heritages resources, puts in evidence the important role that
images also have in such less technical fields.

The Editors wish to thank all the CompIMAGE 2012 Authors, Invited Lecturers,
and members of the Scientific Committee for sharing their expertise, and also to
the Department of Computer, Control, and Management Engineering Antonio
Ruberti, the University of Rome La Sapienza, The Italian Group of Fracture (IGF),
the Consorzio Interuniversitario Nazionale per l’Informatica (CINI), Sapienza
Innovazione, Zètema Progetto Cultura S.r.l, the Universidade do Porto (UP), the
Faculdade de Engenharia da Universidade do Porto (FEUP), the Fundação para a
Ciência e a Tecnologia (FCT), the Instituto de Engenharia Mecânica (IDMEC-
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Polo FEUP), and the Instituto de Engenharia Mecânica e Gestão Industrial
(INEGI), for the help and the support given in the organization of this Roman third
Edition of the Symposium CompIMAGE 2012.

Paolo Di Giamberardino
Daniela Iacoviello

Renato Natal Jorge
João Manuel R. S. Tavares

vi Preface



Contents

The Surveying and Representation Process Applied to Archaeology:
A Quest for Invariants in a Highly Variable Context . . . . . . . . . . . . . 1
Carlo Bianchini, Francesco Borgogni, Alfonso Ippolito
and Luca J. Senatore

Architectural Heritage and 3D Models . . . . . . . . . . . . . . . . . . . . . . . . 31
Mario Centofanti, Stefano Brusaporci and Vittorio Lucchese

Flow Patterns in Aortic Circulation Associated
to the Mustard Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
G. D’Avenio, S. Donatiello, A. Secinaro, A. Palombo,
B. Marino, A. Amodeo and M. Grigioni

Fuzzy Image Segmentation: An Automatic Unsupervised Method . . . . 65
Silvana G. Dellepiane and Sonia Nardotto

The e-Slide in the e-Laboratory of Cytology: Where are We? . . . . . . . 89
Daniele Giansanti, Mauro Grigioni, Marco Pochini, Sandra Morelli,
Giuseppe D’Avenio, Alberto Boschetto, Luana Bottini
and Maria Rosaria Giovagnoli

Fatigue Loading of a Ferritic Ductile Cast Iron:
Damaging Characterization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Vittorio Di Cocco, Daniela Iacoviello, Francesco Iacoviello
and Alessandra Rossi

Adaptive Sampling and Reconstruction for Sparse Magnetic
Resonance Imaging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
Laura Ciancarella, Danilo Avola and Giuseppe Placidi

Driver’s Hand Detection and Tracking Based on Address
Event Representation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Antonio Ríos, Cristina Conde, Isaac Martín de Diego and Enrique Cabello

vii

http://dx.doi.org/10.1007/978-3-319-04039-4_1
http://dx.doi.org/10.1007/978-3-319-04039-4_1
http://dx.doi.org/10.1007/978-3-319-04039-4_2
http://dx.doi.org/10.1007/978-3-319-04039-4_3
http://dx.doi.org/10.1007/978-3-319-04039-4_3
http://dx.doi.org/10.1007/978-3-319-04039-4_4
http://dx.doi.org/10.1007/978-3-319-04039-4_5
http://dx.doi.org/10.1007/978-3-319-04039-4_6
http://dx.doi.org/10.1007/978-3-319-04039-4_6
http://dx.doi.org/10.1007/978-3-319-04039-4_7
http://dx.doi.org/10.1007/978-3-319-04039-4_7
http://dx.doi.org/10.1007/978-3-319-04039-4_8
http://dx.doi.org/10.1007/978-3-319-04039-4_8


Determination of In-Plane and Off-Plane Surface Displacements
with Grids Virtually Applied to Digital Images. . . . . . . . . . . . . . . . . . 145
Valerio Lux, Emanuele Marotta and Pietro Salvini

Can Numerical Modelling Help Surgeons in Abdominal
Hernia Surgery? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Belén Hernández-Gascón, Estefanía Peña, Gemma Pascual,
Juan M. Bellón and Begoña Calvo

Current Research Results on Depth Map Interpolation Techniques. . . 187
Stefania Colonnese, Stefano Rinauro and Gaetano Scarano

Iris Image Correction Method from Unconstrained Images. . . . . . . . . 201
Frigerio Eliana and Marcon Marco

Texture Image Segmentation by Weighted Image Gradient
Norm Terms Based on Local Histogram and Active Contours . . . . . . 225
Juan C. Moreno

Study of the Prognostic Relevance of Longitudinal Brain Atrophy
in Post-traumatic Diffuse Axonal Injury Using
Graph-Based MRI Segmentation Techniques . . . . . . . . . . . . . . . . . . . 245
Emanuele Monti, Valentina Pedoia, Elisabetta Binaghi and Sergio Balbi

The Development of a Hybrid Solution to Replacement
of Clouds and Shadows in Remote Sensing Images . . . . . . . . . . . . . . . 269
Ana Carolina Siravenha, Danilo Sousa and Evaldo Pelaes

Echocardiographic Image Processing . . . . . . . . . . . . . . . . . . . . . . . . . 285
Massimiliano Pedone

Editors Biography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311

viii Contents

http://dx.doi.org/10.1007/978-3-319-04039-4_9
http://dx.doi.org/10.1007/978-3-319-04039-4_9
http://dx.doi.org/10.1007/978-3-319-04039-4_10
http://dx.doi.org/10.1007/978-3-319-04039-4_10
http://dx.doi.org/10.1007/978-3-319-04039-4_10
http://dx.doi.org/10.1007/978-3-319-04039-4_11
http://dx.doi.org/10.1007/978-3-319-04039-4_12
http://dx.doi.org/10.1007/978-3-319-04039-4_13
http://dx.doi.org/10.1007/978-3-319-04039-4_13
http://dx.doi.org/10.1007/978-3-319-04039-4_14
http://dx.doi.org/10.1007/978-3-319-04039-4_14
http://dx.doi.org/10.1007/978-3-319-04039-4_14
http://dx.doi.org/10.1007/978-3-319-04039-4_14
http://dx.doi.org/10.1007/978-3-319-04039-4_15
http://dx.doi.org/10.1007/978-3-319-04039-4_15
http://dx.doi.org/10.1007/978-3-319-04039-4_16

	Preface
	Contents

