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Preface

ICIAR 2020 was the 17th edition of the series of annual conferences on Image Analysis
and Recognition, organized, this year, as a virtual conference due to the pandemic
outbreak of Covid-19 affecting all the world, with an intensity never felt by the
humanity in the last hundred years. These are difficult and challenging times, never-
theless the situation provides new opportunities for disseminating science and tech-
nology to an even wider audience, through powerful online mediums. Although
organized as a virtual conference, ICIAR 2020 kept a forum for the participants to
interact and present their latest research contributions in theory, methodology, and
applications of image analysis and recognition. ICIAR 2020, the International
Conference on Image Analysis and Recognition took place during June 24–26, 2020.
ICIAR is organized by the Association for Image and Machine Intelligence (AIMI), a
not-for-profit organization registered in Ontario, Canada.

We received a total of 123 papers from 31 countries. The review process was carried
out by members of the Program Committee and other external reviewers. Each paper
was reviewed by at least two reviewers, and checked by the conference co-chairs.
A total of 73 papers were accepted and appear in these proceedings. We would like to
sincerely thank the authors for their excellent research work and for responding to our
call, and to thank the reviewers for dedicating time to the review process and for the
careful evaluation and the feedback provided to the authors. It is this collective effort
that resulted in a strong conference program and a high-quality proceedings.

We were very pleased to include three outstanding keynote talks: “Deep Learning
and The Future of Radiology” by Daniel Rueckert (Imperial College London, UK);
“Towards Human-Friendly Explainable Artificial Intelligence” by Hani Hagras
(University of Essex, UK); and “Embedded Computer Vision and Machine Learning
for Drone Imaging” by Ioannis Pitas (Aristotle University of Thessaloniki, Greece). We
would like to express our gratitude to the keynote speakers for accepting our invitation
to share their vision and recent advances made in their areas of expertise.

This virtual conference was organized in two parallel tracks, corresponding to nine
sessions, each one corresponding to the following chapters in this proceedings with two
volumes:

1. Image Processing and Analysis
2. Video Analysis
3. Computer Vision
4. 3D Computer Vision
5. Machine Learning
6. Medical Image Analysis
7. Analysis of Histopathology Images
8. Diagnosis and Screening of Ophthalmic Diseases
9. Grand Challenge on Automatic Lung Cancer Patient Management



Chapter 8 and 9 correspond to two successful parallel events: Special Session on
“Novel Imaging Methods for Diagnosis and Screening of Ophthalmic Diseases”
co-chaired by Ana Mendonça (University of Porto, Portugal) and Koen Vermeer
(Roterdam Eye Hospital, The Netherlands); and “Grand Challenge on Automatic
Lung Cancer Patient Management” organized by João Pedrosa, Carlos Ferreira, and
Guilherme Aresta from Institute for Systems and Computer Engineering, Technology
and Science (INESC TEC), Portugal.

We would like to thank the program area chairs: Armando Pinho (University of
Aveiro, Portugal) and Ed Vrscay (University of Waterloo, Canada), chairs for the area
on Image Processing and Analysis; José Santos Victor (Instituto Superior Técnico,
University of Lisbon, Portugal) and Petia Radeva (University of Barcelona, Spain),
chairs for the area on Computer Vision; Jaime Cardoso (University of Porto, Portugal)
and J. Salvador Sanchez Garreta (University of Jaume I, Spain), chairs for the area on
Machine Learning; and Ana Mendonça (University of Porto, Portugal) and Roberto
Hornero (University of Valladolid, Spain), chairs for the area on Medical Image
Analysis; who have secured a high-quality program. We also would like to thank the
members of the Organizing Committee from INESC TEC, for helping with the local
logistics, and the publications and web chairs, Carlos Ferreira and Khaled Hammouda,
for maintaining the website, interacting with the authors, and preparing the proceed-
ings. We are also grateful to Springer’s editorial staff, for supporting this publication in
the LNCS series. As well, we would like to thank the precious sponsorship and support
of the INESC TEC, the Faculty of Engineering at the University of Porto, Portugal, the
Waterloo Artificial Intelligence Institute, the Faculty of Engineering of the University
of Waterloo, and the Center for Pattern Analysis and Machine Intelligence at the
University of Waterloo. We also appreciate the valuable co-sponsorship of the
IEEE EMB Portugal Chapter, the IEEE Computational Intelligence Society,
Kitchener-Waterloo Chapter, and the Portuguese Association for Pattern Recognition.
We also would like to acknowledge Lurdes Catalino from Abreu Events for managing
the registrations.

We were very pleased to welcome all the participants to ICIAR 2020, a virtual
conference edition. For those who were not able to attend, we hope this publication
provides a good overview into the research presented at the conference.

June 2020 Aurélio Campilho
Fakhri Karray
Zhou Wang

vi Preface



Organization

General Chairs

Aurélio Campilho University of Porto, Portugal
Fakhri Karray University of Waterloo, Canada
Zhou Wang University of Waterloo, Canada

Local Organizing Committee

Catarina Carvalho INESC TEC, Portugal
João Pedrosa INESC TEC, Portugal
Luís Teixeira University of Porto, Portugal

Program Chairs

Image Processing and Analysis

Armando Pinho University of Aveiro, Portugal
Ed Vrscay University of Waterloo, Canada

Computer Vision

J. Santos Victor Instituto Superior Técnico, Portugal
Petia Radeva University of Barcelona, Spain

Machine Learning

Jaime Cardoso University of Porto, Portugal
J. Salvador Garreta University of Jaume I, Spain

Medical Image Analysis

Ana Mendonça University of Porto, Portugal
Roberto Hornero University of Valladolid, Spain

Grand Challenge on Automatic Lung Cancer Patient Management

João Pedrosa INESC TEC, Portugal
Carlos Ferreira INESC TEC, Portugal
Guilherme Aresta INESC TEC, Portugal

Novel Imaging Methods for Diagnosis and Screening of Ophthalmic Diseases

Ana Mendonça University of Porto, Portugal
Koen Vermeer Rotterdam Eye Hospital, The Netherlands



Publication and Web Chairs

Carlos Ferreira INESC TEC, Portugal
Khaled Hammouda Shopify, Canada

Supported and Co-sponsored by

AIMI – Association for Image and Machine Intelligence

Center for Biomedical Engineering Research
INESC TEC – Institute for Systems and Computer Engineering,
Technology and Science
Portugal

Department of Electrical and Computer Engineering
Faculty of Engineering
University of Porto
Portugal

Faculty of Engineering
University of Waterloo
Canada

viii Organization



CPAMI – Centre for Pattern Analysis and Machine Intelligence
University of Waterloo
Canada

Waterloo AI Institute
Canada

IEEE Engineering in Medicine and Biology Society
Portugal

IEEE Computational Intelligence Society
Kitchener-Waterloo Chapter

APRP - Portuguese Association for Pattern Recognition
Portugal

Organization ix



Program Committee

Alaa El Khatib University of Waterloo, Canada
Alberto Taboada-Crispi Universidad Central Marta Abreu de Las Villas, Cuba
Alexander Wong University of Waterloo, Canada
Ambra Demontis Università di Cagliari, Italy
Ana Filipa Sequeira INESC TEC, Portugal
Ana Maria Mendonça University of Porto, Portugal
Andreas Uhl University of Salzburg, Austria
Angel Sappa ESPOL Polytechnic University, Ecuador,

and Computer Vision Center, Spain
António Cunha University of Trás-os-Montes and Alto Douro, Portugal
Arjan Kujiper TU Darmstadt, Fraunhofer IGD, Germany
Armando Pinho University of Aveiro, Portugal
Aurélio Campilho University of Porto, Portugal
Beatriz Remeseiro Universidad de Oviedo, Spain
Bob Zhang University of Macau, Macau
Carlos Thomaz FEI, Brazil
Catarina Carvalho INESC TEC, Portugal
Chaojie Ou University of Waterloo, Canada
Dariusz Frejlichowski West Pomeranian University of Technology, Poland
Dipti Sarmah Sarmah’s Algorithmic Intelligence Research Lab,

The Netherlands
Dominique Brunet Environment and Climate Change Canada

(Toronto Area), Canada
Edward Vrscay University of Waterloo, Canada
Fabian Falck Imperial College London, UK
Fakhri Karray University of Waterloo, Canada
Farzad Khalvati University of Toronto, Canada
Francesco Camastra University of Naples Parthenope, Italy
Francesco Renna University of Porto, Portugal
Francesco Tortorella Universita’ degli Studi di Salerno, Italy
Gerald Schaefer Loughborough University, UK
Giang Tran University of Waterloo, Canada
Gilson Giraldi LNCC, Brazil
Giuliano Grossi University of Milan, Italy
Guillaume Noyel International Prevention Research Institute, France
Hasan Ogul Baskent University, Turkey
Hassan Rivaz Concordia University, Canada
Hélder Oliveira INESC TEC, Portugal
Hicham Sekkati National Research Council of Canada, Canada
Howard Li University of New Brunswick, Canada
Huiyu Zhou Queen’s University Belfast, UK
Jaime Cardoso University of Porto, Portugal
Jinghao Xue University College London, UK
João Pedrosa INESC TEC, Portugal

x Organization



João Rodrigues University of the Algarve, Portugal
Johan Debayle École nationale supérieure des Mines de Saint-Étienne,

France
Jonathan Boisvert CNRC, Canada
Jorge Batista University of Coimbra, Portugal
Jorge Marques University of Lisbon, Portugal
Jorge Silva University of Porto, Portugal
José Alba Castro University of Vigo, Spain
José Garreta University of Jaume I, Spain
José Rouco University of Coruña, Spain
José Santos-Victor University of Lisbon, Portugal
Jose-Jesus Fernandez CNB-CSIC, Spain
Juan José Rodríguez Universidad de Burgos, Spain
Juan Lorenzo Ginori Universidad Central Marta Abreu de Las Villas, Cuba
Kaushik Roy North Carolina A&T State University, USA
Kelwin Fernandes NILG.AI, Portugal
Koen Vermeer Rotterdam Eye Hospital, The Netherlands
Linlin Xu University of Waterloo, Canada
Luc Duong École de technologie supérieure, Canada
Luís Alexandre University of Beira Interior, Portugal
Luís Teixeira University of Porto, Portugal
Mahmoud El-Sakka University of Western Ontario, Canada
Mahmoud Hassaballah South Valley University, Egypt
Mahmoud Melkemi Univeristé de Haute-Alsace, France
Manuel Penedo University of Coruña, Spain
María García University of Valladolid, Spain
Marie Muller North Carolina State University, USA
Mariella Dimiccoli Institut de Robòtica i Informàtica Industrial, Spain
Mario Vento Università di Salerno, Italy
Markus Koskela CSC - IT Center for Science, Finland
Mehran Ebrahimi University of Ontario, Canada
Mohammad Shafiee University of Waterloo, Canada
Nicola Strisciuglio University of Groningen, The Netherlands
Oliver Montesdeoca Universitat de Barcelona, Spain
Parthipan Siva Sportlogiq, Canada
Pascal Fallavollita University of Ottawa, Canada
Pavel Zemčík Brno University of Technology, Czech Republic
Pedro Carvalho INESC TEC, Portugal
Pedro Pina University of Lisbon, Portugal
Petia Radeva University of Barcelona, Spain
Philip Morrow Ulster University, UK
Radim Kolář Brno University of Technology, Czech Republic
Reyer Zwiggelaar Aberystwyth University, UK
Robert Fisher University of Edinburgh, UK
Robert Sablatnig TU Wien, Austria
Roberto Hornero University of Valladolid, Spain

Organization xi



Rosa María Valdovinos Universidad Autónoma del Estado de México, Mexico
Rui Bernardes University of Coimbra, Portugal
Sajad Saeedi Imperial College London, UK
Sébai Dorsaf National School of Computer Science, Tunisia
Shamik Sural Indian Institute of Technology, India
Vicente García-Jiménez Universidad Autónoma de Ciudad Juérez, Mexico
Víctor González-Castro Universidad de Leon, Spain
Xosé Pardo CiTIUS, Universidade de Santiago de Compostela,

Spain
Yasuyo Kita National Institute AIST, Japan
Yun-Qian Miao General Motors, Canada
Zhou Wang University of Waterloo, Canada

Additional Reviewers

Américo Pereira INESC TEC, Portugal
Audrey Chung University of Waterloo, Canada
Devinder Kumar Stanford University, USA
Dongdong Ma Tsinghua University, China
Guilherme Aresta INESC TEC, Portugal
Honglei Su Qingdao University, China
Isabel Rio-Torto University of Porto, Portugal
Juncheng Zhang Tsinghua University, China
Khashayar Namdar University of Toronto, Canada
Lu Zhang INSA Rennes, France
Mafalda Falcão INESC TEC, Portugal
Pedro Costa INESC TEC, Portugal
Saman Motamed University of Toronto, Canada
Tânia Pereira INESC TEC, Portugal
Tom Vicar Brno University of Technology, Czech Republic
Youcheng Zhang Tsinghua University, China

xii Organization



Contents – Part II

Machine Learning

Weighted Fisher Discriminant Analysis in the Input and Feature Spaces . . . . 3
Benyamin Ghojogh, Milad Sikaroudi, H. R. Tizhoosh, Fakhri Karray,
and Mark Crowley

Backprojection for Training Feedforward Neural Networks in the Input
and Feature Spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Benyamin Ghojogh, Fakhri Karray, and Mark Crowley

Parallel Implementation of the DRLSE Algorithm . . . . . . . . . . . . . . . . . . . . 25
Daniel Popp Coelho and Sérgio Shiguemi Furuie

A Multiscale Energy-Based Time-Domain Approach for Interference
Detection in Non-stationary Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Vittoria Bruni, Lorenzo Della Cioppa, and Domenico Vitulano

SMAT: Smart Multiple Affinity Metrics for Multiple Object Tracking . . . . . . 48
Nicolas Franco Gonzalez, Andres Ospina, and Philippe Calvez

Combining Mixture Models and Spectral Clustering for Data Partitioning . . . . 63
Julien Muzeau, Maria Oliver-Parera, Patricia Ladret,
and Pascal Bertolino

MSPNet: Multi-level Semantic Pyramid Network for Real-Time
Object Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

Ji Li and Yingdong Ma

Multi-domain Document Layout Understanding Using Few-Shot
Object Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Pranaydeep Singh, Srikrishna Varadarajan, Ankit Narayan Singh,
and Muktabh Mayank Srivastava

Object Tracking Through Residual and Dense LSTMs. . . . . . . . . . . . . . . . . 100
Fabio Garcea, Alessandro Cucco, Lia Morra, and Fabrizio Lamberti

Theoretical Insights into the Use of Structural Similarity Index
in Generative Models and Inferential Autoencoders . . . . . . . . . . . . . . . . . . . 112

Benyamin Ghojogh, Fakhri Karray, and Mark Crowley

Efficient Prediction of Gold Prices Using Hybrid Deep Learning . . . . . . . . . 118
Turner Tobin and Rasha Kashef



Exploring Information Theory and Gaussian Markov Random Fields
for Color Texture Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

Cédrick Bamba Nsimba and Alexandre L. M. Levada

Anomaly Detection for Images Using Auto-encoder Based
Sparse Representation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

Qiang Zhao and Fakhri Karray

Medical Image Analysis

A Framework for Fusion of T1-Weighted and Dynamic MRI Sequences . . . . 157
João F. Teixeira, Sílvia Bessa, Pedro F. Gouveia,
and Hélder P. Oliveira

Contributions to a Quantitative Unsupervised Processing and Analysis
of Tongue in Ultrasound Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

Fábio Barros, Ana Rita Valente, Luciana Albuquerque, Samuel Silva,
António Teixeira, and Catarina Oliveira

Improving Multiple Sclerosis Lesion Boundaries Segmentation
by Convolutional Neural Networks with Focal Learning . . . . . . . . . . . . . . . 182

Gustavo Ulloa, Alejandro Veloz, Héctor Allende-Cid,
and Héctor Allende

B-Mode Ultrasound Breast Anatomy Segmentation . . . . . . . . . . . . . . . . . . . 193
João F. Teixeira, António M. Carreiro, Rute M. Santos,
and Hélder P. Oliveira

Enhancing the Prediction of Lung Cancer Survival Rates Using 2D Features
from 3D Scans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

Tahira Ghani and B. John Oommen

Lesion Localization in Paediatric Epilepsy Using Patch-Based
Convolutional Neural Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Azad Aminpour, Mehran Ebrahimi, and Elysa Widjaja

Deep Learning Models for Segmentation of Mobile-Acquired
Dermatological Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Catarina Andrade, Luís F. Teixeira, Maria João M. Vasconcelos,
and Luís Rosado

Semi-automatic Tool to Identify Heterogeneity Zones in LGE-CMR
and Incorporate the Result into a 3D Model of the Left Ventricle . . . . . . . . . 238

Maria Narciso, António Ferreira, and Pedro Vieira

xiv Contents – Part II



Analysis of Histopathology Images

A Deep Learning Based Pipeline for Efficient Oral Cancer Screening
on Whole Slide Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Jiahao Lu, Nataša Sladoje, Christina Runow Stark, Eva Darai Ramqvist,
Jan-Michaél Hirsch, and Joakim Lindblad

Studying the Effect of Digital Stain Separation of Histopathology Images
on Image Search Performance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262

Alison K. Cheeseman, Hamid R. Tizhoosh, and Edward R. Vrscay

Generalized Multiple Instance Learning for Cancer Detection
in Digital Histopathology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Jan Hering and Jan Kybic

Diagnosis and Screening of Ophthalmic Diseases

A Multi-dataset Approach for DME Risk Detection in Eye
Fundus Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Catarina Carvalho, João Pedrosa, Carolina Maia, Susana Penas,
Ângela Carneiro, Luís Mendonça, Ana Maria Mendonça,
and Aurélio Campilho

Enhancement of Retinal Fundus Images via Pixel Color Amplification . . . . . 299
Alex Gaudio, Asim Smailagic, and Aurélio Campilho

Wavelet-Based Retinal Image Enhancement . . . . . . . . . . . . . . . . . . . . . . . . 313
Safinaz ElMahmoudy, Lamiaa Abdel-Hamid, Ahmed El-Rafei,
and Salwa El-Ramly

An Interpretable Data-Driven Score for the Assessment of Fundus
Images Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325

Youri Peskine, Marie-Carole Boucher, and Farida Cheriet

Optic Disc and Fovea Detection in Color Eye Fundus Images . . . . . . . . . . . 332
Ana Maria Mendonça, Tânia Melo, Teresa Araújo,
and Aurélio Campilho

The Effect of Menopause on the Sexual Dimorphism in the Human
Retina – Texture Analysis of Optical Coherence Tomography Data . . . . . . . . 344

Ana Nunes, Pedro Serranho, Hugo Quental, Miguel Castelo-Branco,
and Rui Bernardes

Deep Retinal Diseases Detection and Explainability Using OCT Images . . . . 358
Mohamed Chetoui and Moulay A. Akhloufi

Contents – Part II xv



Grand Challenge on Automatic Lung Cancer Patient Management

An Automated Workflow for Lung Nodule Follow-Up Recommendation
Using Deep Learning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369

Krishna Chaitanya Kaluva, Kiran Vaidhya, Abhijith Chunduru,
Sambit Tarai, Sai Prasad Pranav Nadimpalli, and Suthirth Vaidya

Pulmonary-Nodule Detection Using an Ensemble of 3D SE-ResNet18
and DPN68 Models. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 378

Or Katz, Dan Presil, Liz Cohen, Yael Schwartzbard, Sarah Hoch,
and Shlomo Kashani

3DCNN for Pulmonary Nodule Segmentation and Classification . . . . . . . . . . 386
Zhenhuan Tian, Yizhuan Jia, Xuejun Men, and Zhongwei Sun

Residual Networks for Pulmonary Nodule Segmentation
and Texture Characterization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396

Adrian Galdran and Hamid Bouchachia

Automatic Lung Cancer Follow-Up Recommendation with 3D
Deep Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406

Gurraj Atwal and Hady Ahmady Phoulady

Deep Residual 3D U-Net for Joint Segmentation and Texture Classification
of Nodules in Lung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419

Alexandr Rassadin

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429

xvi Contents – Part II



Contents – Part I

Image Processing and Analysis

Exploring Workout Repetition Counting and Validation Through
Deep Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Bruno Ferreira, Pedro M. Ferreira, Gil Pinheiro, Nelson Figueiredo,
Filipe Carvalho, Paulo Menezes, and Jorge Batista

FlowChroma - A Deep Recurrent Neural Network for Video Colorization . . . 16
Thejan Wijesinghe, Chamath Abeysinghe, Chanuka Wijayakoon,
Lahiru Jayathilake, and Uthayasanker Thayasivam

Benchmark for Generic Product Detection: A Low Data Baseline
for Dense Object Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Srikrishna Varadarajan, Sonaal Kant, and Muktabh Mayank Srivastava

Supervised and Unsupervised Detections for Multiple Object Tracking
in Traffic Scenes: A Comparative Study . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Hui-Lee Ooi, Guillaume-Alexandre Bilodeau, and Nicolas Saunier

Variation of Perceived Colour Difference Under Different
Surround Luminance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Thilan Costa, Vincent Gaudet, Edward R. Vrscay, and Zhou Wang

4K or Not? - Automatic Image Resolution Assessment . . . . . . . . . . . . . . . . 61
Vyas Anirudh Akundy and Zhou Wang

Detecting Macroblocking in Images Caused by Transmission Error . . . . . . . . 66
Ganesh Rajasekar and Zhou Wang

Bag of Tricks for Retail Product Image Classification . . . . . . . . . . . . . . . . . 71
Muktabh Mayank Srivastava

Detection and Recognition of Food in Photo Galleries for Analysis
of User Preferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Evgeniy Miasnikov and Andrey Savchenko

Real Time Automatic Urban Traffic Management Framework Based
on Convolutional Neural Network Under Limited Resources Constraint . . . . . 95

Antoine Meicler, Assan Sanogo, Nadiya Shvai, Arcadi Llanza,
Abul Hasnat, Marouan Khata, Ed-Doughmi Younes, Alami Khalil,
Yazid Lachachi, and Amir Nakib



Slicing and Dicing Soccer: Automatic Detection of Complex Events
from Spatio-Temporal Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Lia Morra, Francesco Manigrasso, Giuseppe Canto, Claudio Gianfrate,
Enrico Guarino, and Fabrizio Lamberti

Video Analysis

RN-VID: A Feature Fusion Architecture for Video Object Detection . . . . . . . 125
Hughes Perreault, Maguelonne Heritier, Pierre Gravel,
Guillaume-Alexandre Bilodeau, and Nicolas Saunier

Color Inference from Semantic Labeling for Person Search in Videos . . . . . . 139
Jules Simon, Guillaume-Alexandre Bilodeau, David Steele,
and Harshad Mahadik

2D Bidirectional Gated Recurrent Unit Convolutional Neural Networks
for End-to-End Violence Detection in Videos . . . . . . . . . . . . . . . . . . . . . . . 152

Abdarahmane Traoré and Moulay A. Akhloufi

Video Based Live Tracking of Fishes in Tanks . . . . . . . . . . . . . . . . . . . . . . 161
José Castelo, H. Sofia Pinto, Alexandre Bernardino, and Núria Baylina

Using External Knowledge to Improve Zero-Shot Action Recognition
in Egocentric Videos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

Adrián Núñez-Marcos, Gorka Azkune, Eneko Agirre,
Diego López-de-Ipiña, and Ignacio Arganda-Carreras

A Semantics-Guided Warping for Semi-supervised Video Object
Instance Segmentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Qiong Wang, Lu Zhang, and Kidiyo Kpalma

Two-Stream Framework for Activity Recognition with 2D Human
Pose Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Wei Chang, Chunyang Ye, and Hui Zhou

Video Object Segmentation Using Convex Optimization of Foreground
and Background Distributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Jia-Wei Chen and Jin-Jang Leou

Computer Vision

Deep Learning for Partial Fingerprint Inpainting and Recognition . . . . . . . . . 223
Marc-André Blais, Andy Couturier, and Moulay A. Akhloufi

xviii Contents – Part I



A Visual Perception Framework to Analyse Neonatal Pain in Face Images. . . 233
Lucas Pereira Carlini, Juliana C. A. Soares, Giselle V. T. Silva,
Tatiany M. Heideirich, Rita C. X. Balda, Marina C. M. Barros,
Ruth Guinsburg, and Carlos Eduardo Thomaz

Combining Asynchronous Events and Traditional Frames for Steering
Angle Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Abdoulaye O. Ly and Moulay A. Akhloufi

Survey of Preprocessing Techniques and Classification Approaches
in Online Signature Verification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Mohammad Saleem and Bence Kovari

SSIM Based Signature of Facial Micro-Expressions. . . . . . . . . . . . . . . . . . . 267
Vittoria Bruni and Domenico Vitulano

Learning to Search for Objects in Images from Human Gaze Sequences . . . . 280
Afonso Nunes, Rui Figueiredo, and Plinio Moreno

Detecting Defects in Materials Using Deep Convolutional Neural Networks . . . 293
Quentin Boyadjian, Nicolas Vanderesse, Matthew Toews,
and Philippe Bocher

Visual Perception Ranking of Chess Players . . . . . . . . . . . . . . . . . . . . . . . . 307
Laercio R. Silva Junior and Carlos E. Thomaz

Video Tampering Detection for Decentralized Video
Transcoding Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316

Rabindranath Andujar, Ignacio Peletier, Jesus Oliva,
Marc Cymontkowski, Yondon Fu, Eric Tang, and Josh Allman

Generalized Subspace Learning by Roweis Discriminant Analysis . . . . . . . . . 328
Benyamin Ghojogh, Fakhri Karray, and Mark Crowley

Understanding Public Speakers’ Performance: First Contributions
to Support a Computational Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

Fábio Barros, Ângelo Conde, Sandra C. Soares, António J. R. Neves,
and Samuel Silva

Open Source Multipurpose Multimedia Annotation Tool . . . . . . . . . . . . . . . 356
Joed Lopes da Silva, Alan Naoto Tabata, Lucas Cardoso Broto,
Marta Pereira Cocron, Alessandro Zimmer, and Thomas Brandmeier

SLAM-Based Multistate Tracking System for Mobile
Human-Robot Interaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368

Thorsten Hempel and Ayoub Al-Hamadi

Contents – Part I xix



3D Computer Vision

Dense Disparity Maps from RGB and Sparse Depth Information Using
Deep Regression Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379

Pedro Nuno Leite, Renato Jorge Silva, Daniel Filipe Campos,
and Andry Maykol Pinto

Exploitation of Dense MLS City Maps for 3D Object Detection . . . . . . . . . . 393
Örkény Zováthi, Balázs Nagy, and Csaba Benedek

Automatic Stereo Disparity Search Range Detection on Parallel
Computing Architectures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404

Ruveen Perera and Tobias Low

Multi-camera Motion Estimation with Affine Correspondences . . . . . . . . . . . 417
Khaled Alyousefi and Jonathan Ventura

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

xx Contents – Part I


	Preface
	Organization
	Contents – Part II
	Contents – Part I



