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Aims and Scope

This Proceedings welcomes contributions on novel studies from the 3rd PhD Conference in
Information and Communication Technologies. The main criteria for acceptance are that
the study is novel, has general significance for doctoral training and the first author must be
working towards the Ph.D. The abstracts and posters that have been published cover a wide
range of areas within the sciences related to Information and Communication Technologies.
Many of them have relevance to signal processing, image processing and/or health care,
among other issues. All articles were sent to an Editorial Board member for an initial
assessment, and were returned to authors after an in-depth peer review process. The Editors
of the Proceedings of the 3rd PhD Conference in Information and Communication
Technologies would like to thank all reviewers who have worked on the abstracts published
in this first issue of the journal (2017). Particularly, we want to thank G.C. Gutiérrez-Tobal
for his counseling and advice.

Abstract Types

All manuscripts are assigned to a specialist member of the Editorial Board, who assesses the
paper for its suitability in this Proceedings, based on scientific quality, interest and
importance and relevance to a broad readership. Many good papers could be rejected at this
stage, often on the ground of being insufficiently novel, due to an extremely high
competition for space. If sent to peer review, the final decision will be made by an Editor,
whose decision will be based on the reports received from the referees and/or Editorial Board
members. There are two different abstract types: oral-presentation-oriented abstracts and
poster-oriented abstracts. During the 3rd PhD Conference in Information and
Communication Technologies, a competition to determine the best study of each category
was performed. Inside this journal and for recognizing purposes, these two studies appear
the first of their respective series. In addition, posters have been also published and the end of
this Proceedings, when appropriate.

About the Cover

The cover of the book features a striking illustration of an antenna radiating over a city in the
middle of the night. The sleek art design, with its simple forms and elegantly retro futuristic
aesthetic was inspired by art déco posters of the 1920s and 1930s. In particular, the art of
Hungarian painter Rébert Berény influenced the overall design (the knowledgeable reader
will recognize the font from the iconic poster that Béreny did for Modiano in 1929). The
picture was chosen to represent a key concept from the field of Information and
Communications Technology: the interaction between engineering and society. The distance
between the antenna and the city suggests that even if the average citizen might not be aware
of it, telecommunications are a vital part of everyday life and will continue to be so in the
foreseeable future.
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ORAL PRESENTATIONS

Towards a Brain Connectivity Model and its

Relevance in Schizophrenia

Javier Gomez-Pilar

Winner of the Student Competition in Category “Oral Presentation”
Abstract - Decades of research have provided robust evidence of cognitive impairments in
psychotic disorders. Specifically, schizophrenia patients consistently display deficits in a
number of cognitive domains, but the neurological substrates related to these impairments
remains unclear. This Ph.D. dissertation aims to contribute in elucidating abnormalities in
the intrinsic communication between specific brain regions during the cognitive processing
and to evaluate relationships between these abnormalities and cognitive performance in
schizophrenia. In this multidisciplinary thesis, high-density electroencephalographic
recordings from healthy individuals and schizophrenia patients have been analyzed in three
levels: sensor, connectivity and network level. This division serves to faithfully characterize
brain processes and information exchange through the synchronization of their regions. To
date, four main results derived from this thesis merit special attention: (i) a noticeable deficit
in the brain network organization in schizophrenia patients during a cognitive task
compared to healthy subjects; (ii) a hyper-segregation in the brain network of schizophrenics
in the time immediately preceding the performance of the cognitive task; (iii) a marked
reinforcement in the secondary neural pathways during cognition; and, finally, (iv) a
dynamical network modelling of cognition (usually followed by healthy subjects, but
schizophrenia patients) has been proposed. These findings, supported so far by four papers
in JCR journals as first author as well as several national and international conferences, are
intended to be a significant step in the improvement of the everyday functioning of people
with schizophrenia. Thus, the outcomes of this study may lead to a more useful diagnosis
and subsequent therapeutic intervention that could broadly enhance the quality of life of
people with this illness.

Keywords - Functional connectivity; brain network; cognition; schizophrenia; EEG.
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ADC-Weighted Liver DWI Registration

Santiago Sanz-Estébanez

Abstract - The purpose of this work is to develop a method for direct ADC estimation on
Diffusion weighted images to obtain more precise and robust measurements by extending
groupwise registration algorithms. We introduce a joint formulation to simultaneously solve
the registration and estimation problems, taking into account appropriate smoothness
constrains for each problem in order to avoid non-reliable transformations and denoise
ADC maps preserving the structures inside the liver. We present an extension to the
multimodal metric based on ADC estimation residuals by introducing weights that prevent
from undesired biases. Results have shown the joint formulation to benefit from the
goodness of both procedures and multimodal registration under the groupwise paradigm to
provide a significant improvement in the accuracy on ADC estimates. Reproducibility has
also been measured on real data in terms of ADC differences distribution obtained from two
different b-values subsets. The proposed algorithm has proven to be flexible enough to
incorporate smoothness and denoising terms capable of dealing both with the presence of
motion and inherent multimodality on these datasets, increasing accuracy and
reproducibility in diffusion parameter estimation.

Keywords - Diffusion Weighted Imaging (DWI); groupwise Registration; ADC estimation;
liver diffusion simulation, NESTA.

Supporting the Management of Students’
Collaborative Teams in MOOCs

Luisa Sanz-Martinez

Abstract - The increasing popularity of MOOCs (Massive Open Online Courses) as a new
and powerful paradigm in educational contexts has fostered many discussions within the
higher education domain. Many authors are concerned about their low instructional quality
and high dropout rate, while others highlight the variety of research challenges triggered by
the massive scale feature. Some of these challenges are related to the promotion of social
interactions that generate knowledge or the development of new pedagogical approaches
that take advantage of the benefits of large scale. Over the last decades, active pedagogies,
such as Collaborative Learning (CL), have been largely established at small-scale educational
contexts. Collaboration enriches learning with social and cognitive dimensions that maintain
student motivation and elicit verbal communication. The studies on CL have shown that
group formation is a crucial factor to put in practice collaboration, because successful
collaboration depends largely on the suitability of the peers included in the group. However,



ORAL PRESENTATIONS 9

group formation presents particular difficulties in MOOC contexts that deserve a deep
analysis. The massive scale and its variability (due to latecomers and dropouts), the irregular
level of engagement of students and their variable learning paces hinder the orchestration
tasks of teachers for the management of groups. Due to this, our research goal focuses on
supporting MOOC teachers in the management of groups to perform CL. We plan to
support them both in the design phase (giving advice with guides, wizards, etc.) and in the
enactment phase of the course (by means of tools for creating, monitoring and restructuring
groups). We conduct our work through an iterative methodology (Design Science Research
Methodology) developing artifacts that will be evaluated through interventions and studies
in real MOOCs. We use mixed methods, combining qualitative and quantitative data
gathering techniques in order to gain a deeper understanding of the problem.

Keywords - MOOCs; group formation; teams; Collaborative Learning (CL); Technology
Enhanced Learning (TEL).

Monte Carlo Estimation of the Elongation of

Two-Dimensional Poisson-Voroni Cells

Narciso Javier Aguilera Centeno

Abstract - We have worked on the approximation of tessellations of the plane using
Voronoi diagrams. It was observed empirically that, apparently, the elongated forms of
certain tessellated regions influenced the efficiency of the algorithms implemented in their
approximation by Voronoi diagrams. For that reason, it was considered opportune and
necessary to delve into an aspect that had not been considered initially. For this purpose, it
was estimated the elongation in the Euclidean plane of randomly generated Voronoi cells.
Those estimates were performed with de aid of Monte Carlo simulation and other statistical
methods.
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POSTER PRESENTATIONS

Automatic Analysis of Fundus Images to Aid
in the Diagnosis and Severity Grading of

Diabetic Retinopathy

Roberto Romero-Oraa

Winner of the Student Competition in Category “Poster Presentation”
Abstract - Diabetic Retinopathy (DR) is a visual complication of diabetes which has become
a major cause of blindness and vision loss in developed countries. Digital retinal images are
an effective means of detecting the early clinical signs of DR, provided they are examined by
expert readers. The most common of these early signs of DR are hard exudates (EXs) and red
lesions (RLs), such as microaneurysms and haemorrhages. Early detection and monitoring
of DR is paramount to prevent vision loss. However, this is very difficult because this
condition is asymptomatic in its early stages, when treatment would be more effective. For
this reason, diabetic patients should undergo regular eye examinations in which digital
images of the retina are captured. With the growing incidence of diabetes, the high cost of
examinations and the lack of specialists, those periodic examinations become unfeasible. Our
hypothesis is that it is possible to automatically analyse retinal images in order to detect the
early clinical signs of the disease and establish DR severity in a patient. In this sense, the first
objective of this Thesis is to automatically detect EXs and RLs in retinal images. This
information will be the basis for the development of automated methods to determine DR
severity in a patient in the second stage of the investigation. Determining the presence or
absence of pathology as well as the severity of RD in a patient is novel since there is limited
research on this. For these tasks, we propose a methodology in which different methods for
digital image analysis are combined with convolutional neural networks. We believe that
these automatic methods could be an important aid for ophthalmologist in their clinical
practice and in DR screening programmes.

Keywords - Diabetic retinopathy (DR); retinal image, image processing, machine learning;
DR severity.
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Retinal Vessels Segmentation by Improvement

of a Multi-Scale Line Detector

Jorge Jiménez-Garcia

Abstract — The retina is the only location where the blood vessels can be non-invasively
imaged. The analysis of retinal blood vessels can reveal signs of diseases such as Diabetic
Retinopathy (DR), Hypertension, Arteriosclerosis, and other cardiovascular diseases. The
objective of blood vessel segmentation is to analyze the vessels shapes and improve the
results of methods aimed at detecting lesions with similar color in fundus images. Our Final
Assignment focused on the improvement of a recent and well-known Multi-Scale Line
Detector (MSLD). MSLD evaluates the presence of vessels as line-shaped objects by filtering
the image with multiple line operators of different lengths centered in a fixed size
neighborhood. However, the MSLD method alone leads to false detections, mainly in the
optic disk (OD) boundary, and misses some small and low-contrasted vessels. To improve
MSLD results, we included a novel preprocessing stage using Contrast Limited Adaptive
Histogram Equalization (CLAHE), OD removal using median filtering and unsharp
masking. Then, MSLD was applied and the result was thresholded to obtain an outline of the
blood vessels. We further improved the original algorithm by including a postprocessing
stage based on morphological operations and removal of small unconnected objects to
obtain the final segmentation of the vessel network. The method was tested on the DRIVE
and STARE public retinal image databases. Our results reached a segmentation accuracy of
94.4% on the DRIVE database and 94.8% on the STARE database. The proposed algorithm
outperformed the original MSLD and resulted in an improvement of the segmentation
accuracy in the OD boundary and small vessels. Our results indicate that the proposed
method could be useful in retinal image analysis. In this sense, we intend to include it as one
of the stages of a more general algorithm for DR screening.

Keywords - Vessel Segmentation; retinal imaging; line detector; histogram equalization;
morphological processing.
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Swarm Intelligence Methods Applied to P300-
Based Brain-Computer Interface Systems

Channel Selection
Victor Martinez-Cagigal

Abstract - Brain-Computer Interface (BCI) systems need to work with large amount of data
in real time, which makes the channel selection procedures essential to reduce the curse of
dimensionality and increase users’ comfort. Although there were previous approaches that
have addressed this problem in P300-based BCIs, metaheuristics based on swarm
intelligence (SI) have not yet been fully exploited. The aim of this study is to compare the
performance of five SI methods, inspired by the behavior of biological systems, when applied
to the channel selection procedure in P300-BCI systems. The typical 8-channel set is also
computed in order to improve the comparison. Methods have been tested with the ‘TII BCI
Competition 2005” dataset II, reaching similar accuracies, or even higher, than that obtained
with standard channel approaches, and simultaneously using less than the half part of the
original 64-channel set. The rapid convergence and the high accuracies that have been
obtained suggest that SI-based methods are indeed suitable for use in P300-BCI channel
selection procedures.

Keywords - Brain-Computer Interface, electroencephalography, P300 evoked potentials,
swarm intelligence, optimization algorithms.

Usefulness of Discrete Wavelet Transform in
the Analysis of Oximetry Signals to Assist in
Childhood Sleep Apnea-Hypopnea Syndrome
Diagnosis

Fernando Vaquerizo-Villar

Abstract - Pediatric sleep apnea-hypopnea syndrome (SAHS) is a highly prevalent sleep-
related respiratory disorder that may cause several negative consequences for the health and
development of children. The gold standard for diagnosis is overnight in-laboratory
polysomnography (PSG), which is highly cost, complex, time demanding, and particularly
intrusive for children. Therefore, there is a great demand for simplified and reliable
alternative techniques. In order to improve early detection of pediatric SAHS, we propose an
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automated analysis of the blood oxygen saturation (SpO2) signal from nocturnal oximetry. A
database composed of 298 SpO2 recordings from children ranging from 0 to 13 years old
was used for this purpose. Independent training (50%) and test (50%) groups were randomly
composed. Our goal was to evaluate the diagnostic ability of this signal by means of the
discrete wavelet transform (DWT), due to the abrupt changes caused by repetitive apneic
events in the SpO2 signal. To achieve that objective, we conducted a signal processing
approach divided into two main stages: (i) feature extraction, where features (mean and
variance) from the DWT detail coefficients were computed in the frequency bands linked
with pediatric sleep apnea (0.024-0.049 Hz and 0.012-0.024 Hz), and (ii) feature
classification, where a logistic regression (LR) model was used to classify children into SAHS
negative or SAHS positive. Our results showed increased variance in the DWT coefficients of
childhood SpO2 recordings in these frequency bands, which appears to be related to slow
variations in the SpO2 signals due to SAHS. Moreover, the LR classifier achieved an 81.9%
accuracy (79.1% sensitivity and 84.1% specificity) in the test set using a standard clinical
cutoff of 5 events/h from PSG for positive SAHS. These results suggest that DWT may be a
useful tool to characterize changes in SpO2 recordings in the context of childhood SAHS.
Keywords - Sleep Apnea Hypopnea Syndrome (SAHS); children; oximetry, wavelet, logistic
regression.

Poincaré Plot Measures to Characterize the
Paediatric Sleep Apnoea-Hypopnoea

Syndrome Severity in Airflow Recordings

Veronica Barroso-Garcia
Abstract - The Sleep Apnoea-Hypopnoea Syndrome (SAHS) is a chronic respiratory
disorder that causes severe medical consequences in paediatric patients suffering from it,
which lead to decreases in health and quality of life. Therefore, SAHS requires early detection
and treatment. However, the gold standard diagnostic test (polysomnography, PSG) is
complex, costly, with limited availability, and particularly uncomfortable for children. In
order to overcome these drawbacks, we propose the assessment of a new methodology to
simplify paediatric SAHS diagnosis. Our hypothesis is that the variability analysis is able to
characterize SAHS severity in airflow (AF) recordings from children. Accordingly, our aim is
to evaluate the evolution of variability of AF signal as SAHS severity increases in children.
Thus, single-channel AF recordings from 501 children are divided into four severity groups
according to the apnoea-hypopnoea index (AHI): AHI<1 events/hour (e/h), I<SAHI<5 e/h,
5<AHI<10 e/h and AHI>10 e/h. The proposed methodology involves an analysis of first-
order difference plots, which are scatter diagrams centred on the origin that represent
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displaced subsequences of the original time series: (x[i+2]-x[i+1]) vs. (x[i+1]-x[i]). In order
to carry out this analysis, features of Poincaré Plot will be extracted to quantify variability of
AF in each SAHS severity group. Poincaré plots graphically display the correlation between
consecutive time intervals. Typically, this appears as an elongated cloud of points oriented
along the line-of-identify shaping an ellipse. Thereby, the dispersion of points around the
ellipse axes will allow us to quantify short-term, long-term, and overall variability in AF.
These features will be computed through an ellipse fitting, histogram techniques, ratios and
correlation coefficient. Finally, the extracted features will be evaluated in AHI cutoffs 1, 5,
and 10 e/h.

Keywords - Sleep Apnoea-Hypopnoea Syndrome (SAHS); airflow; variability analysis;
Poincaré plots; children.

Characterization of Neural Substrates in
Schizophrenia and Alzheimer’s Disease by

means of Complex Network Theory

Pablo Nuez

Abstract - Schizophrenia (SCH) and dementia due to Alzheimer’s disease (AD) are
pathologies of high prevalence and high social and personal costs. In addition, they have
complex diagnoses, which involve the use of diverse techniques, such as clinical
examinations, cerebral scanners, and cognitive tests. Consequently, new tools are needed to
help diagnose these pathologies due to their complex identification. Functional
disconnectivity among brain areas in AD and SCH causes alterations in the interaction
patterns of electroencephalographic (EEG) signals generated in different regions of the
neural cortex, as well as changes in the stability of neural networks formed from these
patterns. The main objective of this PhD thesis is to study and apply new methods of local
activation, neural coupling, and parameters derived from complex network theory. Our aim
is to detect the alterations that AD and SCH cause in the interaction patterns between EEG
signals generated in different regions of the cerebral cortex, focusing on the stability of the
connectivity among EEG electrodes. The second objective is the extraction, selection, and
classification of EEG features to be able to study these pathological patterns. These two main
objectives converge in a third objective, which is to find new biomarkers that simplify the
complex detection of SCH and AD.

Keywords - Schizophrenia; Alzheimer's disease; electroencephalography; connectivity
stability; graph theory.
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Characterization of Neuronal Activity in
Alzheimer’s Disease Based on Complex

Network Theory

Saul José Ruiz-Gémez
Abstract - Alzheimer's disease (AD) is a progressive neurodegenerative disorder associated
with cognitive, behavioural, and functional alterations. The prevalence of AD exponentially
grows with age after 60. In this regard, increased life expectancy makes AD a major public
health issue. Accordingly, an early detection of AD, in its phase of Mild Cognitive
Impairment (MCI), is essential to optimize its treatment. Analysis of neurophysiological
recordings, such as electroencephalogram (EEG), are suggested to reflect essential
information about the functional and structural deficiencies associated with these
neuropathologies. Therefore, the main objective of this PhD Thesis is the assessment and
application of new methods of neural coupling as well as novel parameters derived from
complex network theory. Our purpose is to detect those brain alterations associated with AD
and MCL
Keywords - Alzheimer's disease; Mild Cognitive Impairment; electroencephalography;
effective connectivity; graph theory.

Job Satisfaction, Wellbeing at Work and
Health Status in Nurses from a Spanish Public
Health Service

Jacob Gonzalez-Gancedo

Abstract - Motivation and job satisfaction are nowadays related to quality of work. In this
sense, low levels of both variables could be negative for the performance of workers, for their
own health and for their relationships with the environment and people. This is relevant
because this quality is associated, on the one hand, with the security and wellbeing of patients
and nurses and, on the other hand, with the professional development of workers. In this
sense, the onset hypothesis from this Thesis is that demotivation and job dissatisfaction can
negatively affect the health and safety of nurses as well as the quality of the cares provided to
patients. We will try to study motivation and job satisfaction in nurses in order to
quantitatively assess these variables in a sociosanitary context. Additionally, we will try to
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investigate the relationship between these variables and health status in nurses. For this task,
a descriptive, crossectional, correlational and comparative study will be performed. The
subjects of study will be the complete population of active nurses in the selected hospitals
from Castilla y Leén during the data compilation. After obtaining the necessary permissions
from the ethic and research committees, the data compilation will be carried out through
validated and anonymous questionnaires, adapted to an on-line version. The final
questionnaire will be composed by a group of sociodemographic questions and the General
Health Questionnaire (GHQ-28), the Overall Job Satisfaction Scale (NTP 394) and Utrecht
Work Engagement Scale (UWES-17). The study of motivation and job satisfaction and their
relationship with sociodemographic data, as well as with the characteristics of the working
environment could offer useful information to organizations in order to adopt preventive
measures and to improve the quality of cares.

Keywords - Job Satisfaction, motivation, nursing, quality of cares, health status.

Variance-Stabilizing Transformation of Non-
Central Chi Data with an Application to
Nonstationary Noise Estimation in
Accelerated Parallel MRI Acquisitions

Tomasz Pieciak
Abstract - The noise is an inherent part of every magnetic resonance imaging (MRI)
acquisition. Since the noise component in MRI data cannot simply be assumed as additive
Gaussian distributed, the advanced and computationally intensive statistical models are
usually employed. These models take signal-dependency of the noise into account, and they
became the fundamental part of modern adaptive noise-driven image processing and
analysis of the MRI data. In this work, the author presents a new computational framework
to estimate spatially variant noise patterns from non-central Chi (nc-y) distributed data
using a variance-stabilizing transformation (VST). The VST changes a signal-dependent
nature of noise into a signal-independent one. Consequently, complicated nc-y models are
no longer necessary as they can be replaced by the algorithms assuming that the variance-
stabilized noise is additive and Gaussian distributed. The author obtained new VSTs for nc-x
distributed random variable and proposed new spatially variant noise estimation algorithm
from a single non-stationary distributed nc-x image. Firstly, the asymptotic VST for squared
nc-y random variable (i.e, nc-x2 random variable) was analytically derived. This
transformation is reversible and it does not require the numerical optimization procedure.
Secondly, the author parameterized the asymptotic VST and defined an optimization cost
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function using variance-stabilized nc-x2 central moments. The proposal allows stabilizing
the variance in nc X2 signal in a more efficient way than current models from the literature,
especially for low signal-to-noise ratio (SNR). As a proof of concept, spatially variant noise
estimation algorithms were employed for accelerated parallel MRI acquisitions. We showed
that Gaussian-compliant methods proceeded by the VST can be arranged to estimate noise
patterns from a non-stationary nc-y distributed data and they provide better results than
those without the stabilization step.

Keywords - Non-stationary noise; non-central Chi; VST; Gaussian homomorphic filtering;
spatially variant noise estimation.

Groupwise Non-Rigid Registration on
Multiparametric Abdominal DWI
Acquisitions for Robust ADC Estimation:
Comparison with Pairwise Approaches and
Different Multimodal Metrics

Santiago Sanz-Estébanez

Abstract - Registration of diffusion weighted datasets remains a challenging task in the
process of quantifying diffusion indexes. Respiratory and cardiac motion, as well as echo-
planar characteristic geometric distortions, may greatly limit accuracy on parameter
estimation, especially for the liver. This work proposes a methodology for the non-rigid
registration of multiparametric abdominal diffusion weighted imaging by using different
well-known metrics under the groupwise paradigm. A three-stage validation of the
methodology is carried out on a computational diffusion phantom, a watery solution
phantom and a set of voluntary patients. Diffusion estimation accuracy has been directly
calculated on the computational phantom and indirectly by means of a residual analysis on
the real data. On the other hand, effectiveness in distortion correction has been measured on
the phantom. Results have shown statistical significant improvements compared to pairwise
registration being able to cope with elastic deformations.

Keywords - ADC estimation; Multiparametric diffusion weighted images; Groupwise
registration; Diffusion phantoms; Motion compensation
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ADC Measurement Accuracy in Quantitative
Diffusion Phantoms Using Reduced Field-Of-

View and Multi-Shot Acquisitions

Ifhaki Rabanillo

Abstract - Diffusion MRI (dMRI) is typically performed using single-shot Echo Planar
Imaging (ssEPI). However, the long echo-trains in ssEPI result in significant image
distortion in the presence of static BO field inhomogeneties. Several techniques have been
proposed for reducing the echo-train length in dMRI in order to reduce image distortions
compared to ssEPI. Reduced-Field-of-View (rFOV) imaging has been demonstrated in
regions such as the spinal cord and pancreas. Multi-shot EPI (msEPI) is based on an
interleaved segmented k-space acquisition that enables full FOV dMRI with reduced
distortion (upon correction of inter-shot phase inconsistencies). Both rFOV and msEPI have
been shown to provide high quality diffusion weighted images. However, their ability to
provide accurate quantitative diffusion measures has not been fully characterized. In this
study we conduct controlled experiments in two recently proposed quantitative diffusion
phantoms to compare the apparent diffusion coefficient (ADC) measured from three
diffusion sequences: ssEPL, rFOV and msEPL

Keywords - Magnetic resonance, diffusion, ADC, multi-shot.

Machinery Monitoring and Predictive
Maintenance Through Signal Processing of

Acoustical and Mechanical Vibrations

Ruben Ruiz-Gonzalez

Abstract - Agro-industrial machinery monitoring and maintenance are widely recognized
as crucial tasks in the fields of agriculture and industry. This PhD dissertation is set to tackle
these two problems. In particular, signal processing techniques are applied to acoustical and
mechanical vibration signals, acquired respectively by microphones or accelerometers, in
order to achieve the monitoring and predictive maintenance of agro-industrial machinery.
The main goals of this dissertation are: (i) the proposal of new methods for the monitoring
and predictive maintenance of agro-industrial equipment; (ii) the proposal of methods for
locating the sources of vibrations; (iii) the proposal of methods for flow rate estimation in
agricultural sprayers; and (iv) the exploration of the underlying mechanisms for the
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generation of vibrations. As the reader might have noticed, this is a highly multidisciplinary
thesis; in which physics, acoustics, and mechanics all play an important role, as well as signal
processing techniques do. So far, three main milestones have been accomplished: (i) fault
diagnosis and speed monitoring of several rotary components in agricultural harvesters; (ii)
3D fault localization, within the machine structure, using multiple sensors distributed along
the chassis of the machine; and (iii) monitoring of the flow rate in agricultural sprayers by
means of microphone sensors. Past, current and follow-up research and deployment in this
line of research may lead to a simplification of the wiring and a reduction in the number of
sensors required in machinery monitoring, as well as to fast and low-cost maintenance
inspections.

Keywords - Agro-industrial machinery; acoustical and mechanical vibrations; predictive
maintenance (PdM); monitoring; fault diagnosis; 3D source localization; flow rate
estimation; signal processing.

Abstraction and Characterization of Viable
Algedonic Events Within a Cybernetic

Communications Protocol
Inaki Marin-Medina

Abstract - Considerable efforts have been made for the development and implementation of
better e-government and management structures in both public and private administrations.
At the same time, recent social trends show an increased concern to reduce corruption,
embrace transparency, minimise bureaucracy, and maximise efficiency, with a strong
emphasis on the privacy and security of all actors involved. Through the use of an original,
cybernetics-focused communications protocol, based on Stafford Beer’s Viable Systems
Theory, we purpose the abstraction of key descriptors regarding algedonic variables of a
specific system, to allow for operation control and algedonic, contextual-issue minimisation.
The abstraction model is created through characterisation of all viable algedonic events into
a dynamic plot. They are based on their effective regulation along time, any weakening or
enhancing events which may affect the original subset, and the variation itself. For each
possible descriptor, abstraction of the events can then be elaborated into a dynamic relational
model, depending on the flow of events within the system.

Keywords - Bureaucracy; cybernetics; communications protocol; e-government,

management cybernetics.
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5, AUTOMATIC ANALYSIS OF FUNDUS IMAGES TO AID IN
s THE DIAGNOSIS AND SEVERITY GRADING OF DIABETIC
RETINOPATHY

DIABETIC RETINOPATHY

Eye complication of DIABETES
= Serious life-long health condition
« Body can't regulate glucose
+ There is currently no cure
= Major complications

=

Causes reduced vision or blindness.

* \ery important in developed countries. RELEVANT!
It can be detected by means of retinal image analysis.
Retinal lesions:

Early detection and monitoring of DR is paramount to
prevent vision loss

* DR is asymptomatic in its early stages
Diabetic patients should undergo regular eye
examinations

i i
Need for

Lack of automatic

diagnostic
systems

spacialists

HYPOTHESIS

Itis possible to automatically analyse retinal images in
order to detect the early clinical signs of the disease and
establish DR severity in a patient

OBJECTIVES
Design and development of automatic methods to aid in
the diagnosis of Diabetic Retinopathy
- Detect EXs and RLs in retinal images
+ Determine DR severity in a patient

GRUPO DE INGENIERIA BIOMEDICA

RETINAL IMAGE DATABASE

Collection of 3000 retinal Images

+ Image capture based on p d by NICE (Natk
Institute for Heath and Care Excelience)

Come from both patients and controls

Division
+ Train set
METHODOLOGY

CONTRAST NORMALIZATION, CROPPING,
RESIZING. LESION ENHANCEMENT

\ RUCTURE
OPTIC DISC, FOVEA, BLOOD VESSELS

FEATURE ExrmnDN AND SELECTION. MACHINE
NING ALGORITHMS

IMAGE PROCESSING MACHINE
TECHNIQUES LEARNING

Fitering, Neural networks
y, Logistic regr
Threshnlr;lrg_ Deep Leaming,
etc.  elc

INNOVATION AND IMPACT

New annotated database

* Follows an image protocol

* Useful for DR-related investigation
Development of novel automatic methods useful for health
systems to:

* Reduce health costs

+ Accelerate detection of DR

* Reduce the workload of specialists

SELECTION OF LESION CANDIDATES

" wenseievats  UNIVERSIDAD DE VALLADOLID
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"% RETINAL VESSELS SEGMENTATION IN FUNDUS IMAGES BY
¥ IMPROVEMENT OF A MULTI-SCALE LINE DETECTOR

Student: Jorge Jiménez Garcl

Advisor: Maria Garcia Gadarion

INTRODUCTION

Diabetic Retinopathy (DR) is a complication of Diabetes Mellitus (DM). DR
has become one of the most common causes of in

Our approach focused on the improvement of a recent and well known

countries. Moreover, many systemic cardiovascular diseases (CVDs) can be
investigated using retinal images:

DR
Hypertension Eyes are the windows
Arterfosclerols to your health
Other CVDs

Retinal Imaging can be useful in the diagnosis of DR and CVDs. Retina is the
anly location where blood vessels can be non-invasively imaged.

Retinal Vessels are vascular structures visible in retinal images. Vessels
Segmentation in Retinal/Fundus Images is important to determine vascular
changes due to DR or cardiovascular diseases.

PROBLEM AND OBJECTIVE

PROBLEM

Diabetes Mellitus is a high prevalence disease:

2010 -» 285 M people suffered DM (prevalence 6.4%).

2030 - 440 M people expected to suffer DM worldwide (prev. 7.7%).
Regular ophthalmic exams that include retinal images are paramount to
reduce the risk of blindness due to DR. Automatic methods aimed at DR
screening programs are necessary due to the increase of DR prevalence. In
this way, general automatic retinal image analysis methods, that include
retinal vessels are being

OBJECTIVE

The objective of the Final Assignment is to develop accurate retinal blood
vessels segmentation algorithms to be included in a general retinal image
analysis algarithm.

RETINAL VESSELS SEGMENTATION

Segmentation of blood vessels is important in retinal image analysis
because vessels shapes provide information about vascular changes
caused by cardi lar diseases. Additionally, vessels must be detected
prior to detecting Red Lesions (RLs) such as Hemorrhages (HEs) and
Mic {MAs) in DR i

Itiscale line detector (MSLD). However, the MSLD method alone has
several drawbacks related to the detection of the optic disk (OD) and
bright lesions as vessels and to false detections due to low contrast in small
vessels. Theref: novel prep. ing and postp ing stages were
included in the vessel By these

i stages, the ion accuracy of the MSLD algorithm in the
0D boundary increased and small vessels were more precisely segmented.

RESULTS

The algorithm was tested on the DRIVE and STARE public retinal image
databases, Segmentation accuracy reached 94.44% on the DRIVE database
and 94.77% on the STARE database. Smaller vessels were more accurately
detected and the results were also improved in the OD area.

CONCLUSION

The objective of this Final was the of an
automatic algorithm for retinal wessel segmentation. The proposed
algorithm outperformed the original MSLD and reduced false detections.
Therefore, it could be useful in a more general retinal image analysis
method in conditions such as DR.

GRUPO DE INGENIERIA BIOMEDICA %
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SWARM INTELLIGENCE METHODS APPLIED TO
P300-BASED BRAIN-COMPUTER INTERFACE
SYSTEMS CHANNEL SELECTION

to
» Reduce the curse of dimensionality
B Mmmzpuwuwmmmumhwﬁlﬂusmuﬁ
» Increase the users' comfort
* Increase the system performance
Problem
. Mnisnmmwmm

+ Swarm

channel selection in

COST FUNCTION

u.nﬁ-ob;.mwm

} Fle) = uy (1 J".) +°-lf(£
“hin e uom

GRUPO DE INGENIERIA BII]HEDIB&

Roberto Hornero Sanchez

tothe problem
function

23

different ics have b
'mmmmmmwmums dataset 11. Results shaw that all

Channel selection hmm BCl lmuuh essential to avoid cver-fitting, to
Teduce the users' comfost. In this sudy, five
lied to this problem. These methods

&mmmw-ﬂmmﬂuwmmmmmhumm

denudwlm mhwdmnwdmu\dmﬂ_um suggest

in P300-BCT chanmel sel

" W TELDY ES
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CONCLUSIONS
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USEFULNESS OF DISCRETE WAVELET
TRANSFORM IN THE ANALYSIS OF OXIMETRY
SIGNALS TO ASSIST IN CHILDHOOD SLEEP
APNEA-HYPOPNEA SYNDROME DIAGNOSIS

PHD STUDENT: FERNANDO VAQUERIZO VILLAR PHD AD

Pediatric sleep apnea lvvwmea s:mdrorne (SAHS) is a hnglw

g disorder partial
airway andlor |
Guring sleep that may cause several negative consequences for the heaith and
development of children. The goid for SAHS is the s
polysomnography (PSG), which is highly cost, complex, ime demanding, and
particularly intrugive for children. Thus, there is a great demand for smplified
and reliable afternative technigues. In order to improve early detection of
pediatric SAHS, we propose an automated analysis of the blood oxygen
saturation (Sp0;) signal from | oximetry. We ize that wavelel
analysis will be useful in the diagnosis of childhood SAHS, due to the
recurrence and duration of respwatory events, as well as the abrupt changes
they provoke in the SpO, signal. Therefore, our goal is to evaluate the
diagnostic ability of this signal by means of the discrete wavelet transform
(DWT).

The s

inta twa

1. Feature extraction. DWT was
computed for each SpO; recording.
Then, the detail coefficients of the
levels 9 (D9, 0.012-0.024 Hz) and
10 (D10, 0.024-0.048 Hz) of the
DWT were analyzed. The features
extracied were the mean (MeanD9
and MeanD10} and the variance
(VarD4 and VarD10) of D9 and D10,

2. Feature classification. A logistic
regression (LR) model was created
with these features to classify the
children intec SAHS positive or
SAHS negative.

3. Statistical analysis and
diagnostic performance. Mann
Whatney U test and ROC curves

: ROBERTO HORNERO SANCHEZ AND DANIEL ALVAREZ GONZALEZ

DWT. Feature extraction
Adn]

j .|-

?i’

Maanm mns Mw \farDm

Logistic regression. Feature
classification

were applied to assess

and the ability

ysis and
Diagnostic Performance

SUBJECTS AND SIGNALS RESULTS
Table Il. Median, interquartile range and p-value of the DWT feature values for
SAHS negative and SAHS positive

A total of 298 Sp0, signals from children ranging from 0 to 13 years of age
composed our dataset. An apnea-hypopnea index (AHI) cutoff of 5 eventsh
{ef) was considered as a positive SAHS. This dataset was divided randomily
inta training (50%) and test (50%) groups.

Table |. Clinical and demographical data in the training and test sets.

149 82 a7

6[4-9] 7 [5-10] 6[3-9]
88 (59.06%) 51 (62.20%) 37 (55.22%)
1834 17.90 18,08
[16.40-23.18) [16.35-21 67] 116.50-24.22)
. 201[095-339]  11.09[7.49-19.59)

7149] 7[5-10] 53.9)

78 (52.35%) 40 (48 7B%) 3B (56.72%)
1842 [16.26-2276]  18.33[16.30-22.66]  18.42 [16.05-22 80
190[0.97-348] 11,13 [7.66-18.41]

0.87
[-1.63 - 3.43]

171
[-9.4? - 5.21 1
2 97 4 a1)
[ 43 5 18]

groups in the fraining set.

1.2

1311 - 4.96] 8.07
(2100 028
[4.55;?573& et
[5.1%?39.20| i)

Table Ill. Diagnosis assessment of each single feature and the LR model in
the test set.

CONCLUSIONS

+ The variance in both detail levels, VarD8 and VarD10, were significantly higher in the SAHS positive group (p<0 CI1]. which suggest that the variability
in these bands (0.024-0.049 Hz and 0.012-0.024 Hz) is related with slow variations in the SpOz signals due to SAHS,

+ A LR model trained with all the features (MeanD9, Mean[0, VarD9 and VarD10) reached high diagnostic ability (81.9% Acc) in an independent test set,

improving the performance of the best single feature {VarD9, 79.9% Acc).

Our results suggest that DWT could be a useful tool for
S5AHS diagnosis in high pre-test probability cases.

Sp02

GRUPO DE INGENIERIA BIOMEDICA
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Poincaré Plot Measures to Characterize the Paediatric Sleep Apnoea-
Hypopnoea Syndrome Severity in Airflow recordings

I S st S (SR Tt i e
e by 3 lenqll)b‘ﬁ:nu low) or | of 301 pedistric sbjects which were
iz A i : . T Lt

suspected of suffering from SAHS, | Subfes (m

All of them perfommed the PSGoin | Ageivears) @200 341 6020019 G0 542
the Pedistric Shocp: Unit ot the (oo AL Lok e
Comer Chikiren's Hospital of the |Turti®)  MIIG7%)  lhkiin) 1M (6130%)
University of Chicago. AF signal | BMI{kg'm?) a7 A TE a2 T
used in the study is that registered by [y jo) a20a 1720 7304 1680 024 1730
the thermastor dunng the realization

of PSG. The sampling froquency of | AMEZEINE 367 (752950 190(68%) 197078 4%

treatisent. However, the gold standard

coutly, whit limited

avercome these limitations, we propose the ssscssment of  new
Char il

chargeterize SAHS uwﬂy‘inﬁﬂwiﬁjmﬁ-m_m r AF 5 100 Hz  The spnoca | AMizeéfs) (mpsoas) 337D S7(EASN)
clpective is to cvaluate the evolution of variability i i Bypoptce index "‘:"":':;h"r* L T sy
severity mcreases in children by mean 1< me bkt bildi = = =

METHODOL!

An analysis of first-order difference plots, which are scatter diagrans centered on the arigin that represent displaced subscquences of the
original time series: (x[i2]xfi+ ) ve ([ TRf]) will be carry out by isean of the peonsetric measanes of Poincard Mot

Poiearéd Plot Meavures:

A.. Ellips Fining Technique
Saandard Deviation 11 messure the dispersion of the poimts arund the X, axis rnﬂumngllrdui -term variahility
®  Saandard Deeviaison $12: measure the dispersion of the points around the X, axis lomg-term vasishility

*  Total Standard Deviation of Poincard Plot (SDRE): reflect the total unabuln) of plot
*  Elipse area (A} this measure is charactenized by SD1 and 802 and aleo refect the rotsl vanshility e

B Hisw‘m Technique |
Histogram: the histogrmm of the Poincané plot points projected anto the X axis {or the ¥ axis) This view provides summary |
information on the overall chasactenistics

¢ Width histogram: the histogram of the Pomncaré plot pmm: pmerd -lnas Ihr dmecllnn af Ihz Ime-of-adentity. g‘
Mathematically, # i the distribution of X, and provsdes sumimary infi

. ngmhmngmnmshnmulsoumudb}pmmlhmmm mpu'pmlhwllmmlhﬂmﬂfﬂmhq 2
The histogram is describy by the or of X; and portmays the long-term charscseristics 0 ﬂ gl

. Raries and Correlation Coelficient
+ Carrelation Cocflicient of Paincaré Plot: measure the linear comelation between (x[i+2]-xi+ 1]} and (xfi+11xfi]). This measare

can be expressed in terms of the S0 and S0 Lo
+ Ratio $D1/SD2 or SD2/SDI: relation between the dispersion of the paints arvand the X, and dispersion of the points around = g
the X, Wi Rt

PRELIMINARY RESULTS

First-order difference plots were plotting aceordimg 8o SAHS sevenity

= Our prebiminary results showed decreasing varinbality in AF as AHI is higher. The reduction of the data dispersion were chearly experienced among AHI<1, AHI [5,10). and AHI = 10 groups.
= This results suggest that apnoca-bypopeeca events cause chamges in variahility of AF signal. Hence, Poincané P uld be usefisl 1o help diaps he degree of SAHS sevenity in
chaldren.

GRUPO DE INGENIERIA BIOMEDICA
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CHARACTERIZATIONOF NEURAL SUBSTRATES IN
SCHIZOPHRENIA AND ALZHEIMER’S DISEASE BY
MEANS OF COMPLEX NETWORK THEORY

ilent: Pablo Nife

hdnznpl\mm (scm = a mennl  disorder The charactenzation of nenral funcron can be smudied from different points of
wred by a chisier of and signs view according 1o the different hierarchies of organization
that differ among subjects, including, but not
Himited 10, ballucinations and d;mms, miucui
and i 3 CORTILIVE 5

SCH has an incidence of 152100000 persons.
per gear, and 4 sgnificant contmbation o the
ng:IIbuldmnllhmac.m-lmmmllj'hum
o;;mkn: urly :Mho«l andd upp«wnmely,,ﬂd
atbeo

ALZHEIMER’S DISEASE

Alehermers disease (ALY 15 a2 pmgiﬂu“!.

tal  newrodegenenstive

oy
alld memary, as well as a nllm&r of
watric and |

AD? i3 e most common  form of
dementia,  being  responsible  for

pproximately tan thinds of cses of
j«mnm o among the chlerly. Hence, AD 15
very common and, consequently, 3 major
public health issue

BLEM

\I.!Iluj:nrn’s Id&:h: d
thy that " Hlm ﬂml=:§
mcurl II“?"I’WI\R i m

persoml cost

EEG caprres the summanon of neural
oscillaions  in the  brin  and  ther
synchrontzation

HYPOTHESIS
RELEVANCE AND INNOVATION

Functional disconnectivity among brain arexs i AD and SCH canses

alterations in the interaction patterns of EFRG signals gencrated in different This Ph1Y thesis combanes local actrvanon, functional connectivity and network
regions of the neuml comex, as well as w w the stability of neural theary technigues in order o help in the dagnosis of pathobogies with a high
nerworks formed from these patterns i cconomic and socal cost

The thesis will focus on a novel research line: connectnary stability, This line s
ew mcthods enjoying a nisc i populanty, which will increase the impact of the rescarch

s derived from

New hiomarkers for AD and SCH may be found, which would help simplify an

early diagnosis of these pathokogies. This would help alleviate the burden of

carcgivers and relatnes

GRUPO DE INGENIERIA BIOMEDICA
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), CHARACTERIZATION OF NEURONAL
: ACTIVITY IN ALZHEIMER'S DISEASE BASED

ON COMPLEX NETWORK THEORY

ALZHEIMER’S DISEASE (AD) AND

MILD COGNITIVE IMPAIRMENT (MCI)

+ Alzheimer's disease (AD) is a progressive neurodegenerative
disord, at provokes cognitive, behavioral and functional
alterations

* The preval of AD exp fally i withage

+ Mild Cognitive Impairment (MCI) is a symptomatic pre-
dementia stage of AD in whi jects exhibit memory

\-impairment beyond what their age

6%
[t
1%

.

o —_—

2

-S4 yrars over 4 et

Annual rates of progressien of MCIand
Anpmvﬂmo:'l;-;;:udma‘emmyr plobal population to dementia dug to AD

ELECTOENCEPHALOGRAPHY (EEG)

+ EEG is an electrophysiological itoring method used to
record the brain's spontaneous electrical activity
+ Advantages:
+ Low-cost
+ Portability
+ Good time resolution
+ Good spatial resolution

PROBLEM AND OBJECTIVE

Complex detection of AD and its incipient

D ingly bei izedasavod idemic with
an enormous impact on the healthcare systems

ly new methods of neural couplin,
from ex network theo

GRUPO DE INGENIERIA BIOMEDICA

M ODOLOGY

+ Analysis of EEG recordings with advanced methods of signal
processing

+ MNeuronal function ¢”

ization can be studied from three
different pointsof - ]

To carry out the characterization of the alterations that AD and
MCI produce in the cerebral activity, selection of the
h i and el and ded

i |
wwrn;‘,_{u |
O Froquocey (s}
R
‘methods
measures
e
th

INNOVATION IMPACT

+ The innovation of this research work is the use of effective or
causal jvity that provide us with
information about the directionality of the information flow

+ The devel of a new hodology to identify potential
biomarkers of early phases of AD may have a big scientific
and technical impact

+ The reduction of waiting times in critical medical services
and the reduction of human, material, and economic
resources dedicated to diagnesis in the MNational Health
System can be twajndirect consequences of this PhD Thesis

" wenseievats  UNIVERSIDAD DE VALLADOLID
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Job satisfaction, wellbeing at work and health status
in nurses from a Spanish public health service

PhD student: Jacob Gonzélez Gancedc

IMIBIC, Umdw Registened Nurse, & & E, Hospital Cli

Vallacielid (Spain).

ity . Member of CUIDAS
M2 Aurora Rodrif

go (1), M2 Elena Fernandez Martinez (2)

Eroup, University of Legn, E-mail: jacob. gonzalea@uvies

PhD advi
{1) Universt

Grdoba, oy (2] University of Ledn, Nursing and Physiatherapy Department
. A . ™
Introduction Materials and methods
Low levels of motivation and job satisfaction can negatively Design:  descriptive, ional,  correlational  and
affect the quality of work. Rusbult and Lowery model can comparative study. The data compilation will be carried out
offer predictions about this fact: workers' passive and through validated and anonymous questionnaires, adapted to
destructive attitudes related to dissatisfaction situations an on-line version through LimeSurvey application,
could conduet to negligence. This situation could also affect
health. This is relevant in health workers as nurses. Inclusion
Active criteria criteria
= Al nurses in ¢ Active  nurses * Nurses on sick
selected during data leave or in
hospital [ ilati period of
unpaid leave.
Destructive Constructive
Tools
GHQ-28 NTP 394 UWES - 17
Passive General Health Overall Job Utrecht Work
. . Questionnaire Satisfaction Scale  Engagement Scale
It could also affect nurses™ security. Patients” health and

security could be affected negatively too. Is necessary to
analvse and to describe the association of this variables and

investi other d
Job
saiisladion |:> safisfaction
Welbeing “Health
Wellbeing
atwork o atwork Status
Obijectives

Determine intra and extra personal variables that influence
in health status, job satisfaction and motivation levels in
nurses of the Castilla y Ledn health system. Specifically:

+ Synthetize scientific evidence

+  Determine the level of these variables in the sample

+ Perform a correlational analysis

+  Determine sociodemographic influence

Contribution_of the research and novelty: This research
could suggest guidelines to implement policies related to the
health status and quality of cares. Not many previous studies
have analyzed these parameters and research has been
performed on isolated wards or hospitals. We will try to
implement a multicentric approach in Castilla y Ledn under
Herdbergs's Two Factor theory. The combination of the tools
under this theoretical framework is also novel in the region.

General

Somatic
symptoms
ety and
msornnm

Intrinsic

Severe
depression

The sampling will be not probabilistic. The data will be|
analysed with the IBM SPSS V.23, Proposed analysis:

Instrumental Factorial Descriptive Linear
reliability analysis analysis correlation,
comparative
analysis
Cronbach's  Varimax Central Depending on
Alpha model  rotation tendency, the sample
dispersion distribution
and frequency
Ethical _considerations: This research respects the

declaration of Helsinki, Convention of European Council
relative on human rights and biomedicine, and the Universal
Declaration of UNESCO on the human genome and human
rights and Consejo de Oviedo on human rights and
biomedicine. It also respects the Ley Orgdnica 15/1999, de
13 de diciembre, de Proteccion de Datos de Cardcter
Personal and the Real Decreto 994/99 del Estado Espafiol;

la Ley N"67/98 de 26 de octubre
. y
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Variance-stabilizing transformation of non-central Chi data
with an application to nonstationary noise estimation
in accelerated parallel MRI acquisitions

Tomasz Pieciak'?, Gonzalo Vegas-Sanchez-Ferrero™ !, Santiago Aja-Fernandez'

' LPI, ETS) Telocomunicacidn, Ussversidad de Valladolid, Spain
Applied Chest Imageg, Lab., Brigham asd Women's Hoapital, Harvard Medical School, Bowton, USA

+ AGH Uneeesity of Scaence and Technology, Keakow, Poland
" Biceedical Image Technologies. Unimtiidad Polatenica do Madsid & CIBER-BEN, Maded, Spain

v of this gudy {8 to fetreve spatially e
mods patterns from seodlerated pasadlel MRI dita
wsinig only w single fmage. Vierdanoestalilizing trags-
formations (VSTs) for noacentral Chi{ne-y | data are
elerived: (1) an analvtic owdel awd (2) o momerical
wmodel to o the performanee for low signal-to-
notse ratios (SNRE) The VETs menerate Ganssian
Tike disributed vartotes from mey date The noise
patters are astimated then wing Gussinn home-
mnrpibe filter

Acteberated paraiel

MR image map
50
Extenation piocess 0
x
2
"
s

Eatimated spabaky
warkant noiee

n-stationary Rician noise
SENSE andd Curtesian GRAPPA+SMF,

e sdptial M= M%) follows a not-statioaasy

M A
PMA) = ey ( :
=

where
+ A= Alx} t5 the amplitode =)

o o orix} is the underlying noise varianee

p=il p=ll p=lll peid

Non-stationary ne-y noise

e extngsd

soise in pon
We
ansformation fu: B+ R

tegesten] therefi

leals b e with o constant varianee, ie,
ar({ f,
Thee firet-eler Tavlor escpatesion of [, is given by

dA

u, y
sAMila L) [

\‘."r\}-l {My|Ay.o, L)

Problem! No ehsed-form for E{M, } and Vi ALy }.

This madel is not optimal for low SNRs!

AELY

‘Vanance-atized no.X data
moden

s
I My = Mpix) enn by

) wnodilbed s
sy fee-y distribution witle ¢f

T T
etive papameters:

whens

o L= Lgix) and o~

ai{x} are the efective param

|
I |
. a0
—r lm
Eaalnl =ix)

L
(x) =% [AFx)f
i

o o) s thee mondified Bessel fupetbon of the first kind
il k-thy order

Figere 1 Natse estimatoes for synthetic GRAPPA+SaS data

The VST (continuation)
« Robust srical model:

T8

A veetor panne (8,8} is introdaend

I 5
fuad Milo. L, &) ﬂl\,-nuu[{l';_l!; - fhLat, 01},

B, = argmin J { foa(M{le L.6)) .

-
The evet funetion J: B —» B b given then by:

T faslolr, L.OY) = X

The r-th raw moment for fog trans. ne-y? BV

e & f Yk

Spatially

Gusin homomoegdiie filter:

=2 {

——
=
x
"

——

2l

—

e
Figure 2: Synthetic GRAFPA+505 data: (3} Ground truth, (b) Tade-
low, (c) std. dev. slong samples, (d) VST astd. dev. akong samples
(#] Goosstns. (1) VST 4+ Goowens, (g) Pan, (h) VST +Pan, (i) Mag-
i, {§) VST + Maggscai, (k) Aja-Fersindes. {[] proposed

Figure 3 In vivo GRAPPA+S05 data

(s} Goossens
VST Goossens, {c) Pan, [d) VST+Pan, [e} Maggon & Fo
[F) VST+ Maggions & Foi, (g} AjaFemandez. (h) propased.

(L]




30

PROCEEDINGS OF THE 3RD PhD CONFERENCE IN ICT

TION ON
QUISITIONS FOR
NV I I H PAIRWISE
METRICS
3, R. de-Luis-Garcia,

. Alberola-Lapez

Universidad deValladolid 7
Laboratorio de Procesado de Imagen, Universidad de Vallodolid, Spain

ABSTRACT

by using dlilfo
validation of

o o 11, 1000 ok

dlisturtims os

_ s S

when § repreits

Tix) = ¥ Bpleny ey ) Bt (220184 &l




POSTER PRESENTATIONS 31

ADC Measurement Accur f in Quantitative Diffusion
Phantoms using Reduced Field-Of-View and Multi-Shot

Acquisitions
“arks Albetolu-Lopes!, Scott B, Z

o, Spaein

Universidad deValiadolid

uoantlt estimation from rFOV in the QIBA Phantom
rrov siice | av. Sopelinnepe.| 7 | s
i BO%6mm 1 095 9.7 0.998
A-1000 GO%Emm 2 0.95 12.7 0.999
E B0%3mm 1 0.96 12.8 0.939
i " 30%6mm 1 0.97 29 0999 %
 quantitative diffies E] 800 30%6mm 2 097 3.4 0.998
. g I0%3mm 1 0.98 0.1 0.998
£ 600 &
g
< ss5EPI Reference
T 400 & * rFOV 60%, 6mm, 1 av
1 = rFOV 60%, 6mm, 2 av
E & 3 FFOV 60%, 3mm, 1 av
& 200 . + rFOV 30%, 6mm, 1 av
b L FOV 30%, Gmm, 2 av
o rFOV 30%. 3mm, 1 av
0
A 0 200 400 600 800 1000 1200
Refarence ADC ssEPI (10°° mm?/s)
ADC estimation from rFOV in the Acetone-H,0 Phantom
3so0 | Ktope:
rroV Sice | Av. %

60%6mm 1 0.98 23.1 1.000 9

<3000 60%6mm 2 0.98 253 0.998
E 60%3mm 1 0.96 445 0,997 ¥
o w 2500 30%6mm 1 096 18.4 0.999
ailogy (KIST) aned ISXA-QIBA. diffusion ] 20%6mm 2 098 9.4 0999
= 2000 30%3mm 1 093 51 09979
phantom based on neetomewater mixtures with o wider g of ALK G
9
1500
2 . s5EPI Reference
] # rFOV 60%, 6mm, 1 av
= 1000 = rFOV 60%, 6mm, 2 av
£ & rFOV 60%, 3mm, 1 av
2 son + rFOV 30%, 6mm, 1 av
My rFOV 30%, Bmm, 2 av
o rFOV 30%, 3mm, 1 av
1]
B o 500 1000 1500 2000 ?5(."3 3000 3500
Reference ADC ssEPI (10°% mm?/s)
ADC estimation from msEPI in the QIBA Phantom

Rl i oione Sice siopeintcpt. R ]

= 1.25x1.35 mm* 6mm 0.93 207 0.994 i
<o 10001 0.94x0.94mm? 6 mm 0.91 395 0.992

E 1.25x1.25mm* 3mm 0.93 207 0.994
5 #00 a¥
z
% 600 6
& -
o
< &
400
z
£ & 5sEPI Reference
2 2000 oy ¥ + msEP| 192x192, 6mm
w Yy = msEP| 256x256, Gmm
o » mSEPI 192x192, 3mm
0
c 0 200 400 600 800 1000 1200
Reference ADC ssEPI {10 mm?/s)



PROCEEDINGS OF THE 3RD PhD CONFERENCE IN ICT

Machinery monitoring and predictive maintenance through
signal processing of acoustical and mechanical vibrations
Application in the Agro-Industrial Field

PhI> Student: Rubén Ruiz Gonzdlez —  Mail addness: rrolgoniribera.tel iva.es
PhD Advisors: Jaime Gémez Gil / Feo. Javier G&lmz Gul { Luis Manuel Navas Gracia

Dnﬂnral Degree in Information and Tel Technologi
University of id — Dep of Signal Theory and € ications and ics Eng 2
i Wi s s o A A Miterials
i i i e . b The main materials roqu: il machiney. such
i, " cal i mechuneal sibraion gl s arpetivedy t mtophuas o and
- . The
w0 e ey

o fop———
ol bty ox Do rae seriainl sprasc; el i} 0 cxporathon o e skl pohamm. Methods
ot e poncrbon of iratema, AL B fedks mugts Ravs sotiond, s o4 o highly mltebiciplmery thess: m
hech phyuicn, acousticr, and mechunics all play m (esportant ks, well a8 sgral prossiung s o
S i, ccvmplibod: G fanht el wmiwing of weveral rotary

The merhodohsgical work-fhe: e

hirtnand ol
o mikvophons wmon, Ve, ot

om it

o vty bend ban
ey, wellan

F’I.n propesals i '\i| ovironmn
s repeated several times afler havi

. Thiss wark-low is nt \.,.k al, bl Beralive;
e i the subsequent

o sk el b 4 W ST

bamands: agee - . s schematically shows bow the avesament f faalty comd

Tt dhgrumte: 3 momree bcabinstion; fow ric csbimation: signal procoamg. Ruiz-Gonzalez et al. 3] for a barvester employing
iBsstrases the proddesn of muhtiple sousces kocalizaton,

Introduction

Miachinery maniioriag and mals = are heith key ek in apricutiure and indusiry | 1], Mowadays, z

e Lok e cartial vt hy wing sy diverse ol ex 4LV 3 g

aver the e ity asd the relative b coit

scceleration data sequences From ] <l Sines. alls ¥

o i b ey X
] i
o here prvseind tackics sme P -
e s, the vefbrs crom ey ccatmm of e e e Lo st oo the
preseating some of (he rescsrch cimed cat o far in this thesls, can be foum b 2 hpger
wraler of @, | 3] and Mareines Martines 125 gl i a2t whire b patimiand

Main Ohbjectives

1. Progursal e asscssenn o monitring wd mamtaining agro-indusirial
equipment s machi
2. Progaal
speal i

3 Progual and aescwarnced

echmiques and it

ing comgonet

v afloct the chassi
s are working in

e fiebd e.p. while Barvesting bs being dooe

spryer nonzhes con o estimated pocenstily via scoustic signal
o o nal price thoed s b progessed in

ferlying mechsmiuy
cuticned soniic

I semultiple, sinsult Iy active vibration
she strecmre of the machinery,
Do o Wi e

Materials and Methods

2§53}
—
——

Pasrs 4 Chossalduion socmey ot ek e, wier e Fllemieg cochionn-153) tgine. oot 4107
i sk apeens. (T3] e ks () i hopl o, 2 {32 s chgrer
Ut

igmrs B A vime enpesinmstal sotgs or mmchimmbcal e it sccpisindoh

Fiesare5: | stimusiod P rai trossgh # e i g reab-fme accsn:sipmal procoung.

Follow-up Research

Hailare localization and identificaion in multi-paik esviroamesss
Igrave dhe accn

fanlt detection and

——

¥

Ty

imsighi about peneration of scodical and mesbamical vibratn

References

1] Jay Le. P i ! ourmd o o cpresedd M ing. 8451370 - W6, 1095

12 Vissor Matines-Martines, Frasciscn lavier Gomer-Cel laime Gomer il 0 Roben -Gl A st el notmork basnd expert systern fitled nith penctc algorishia for detevsing the st of several sy
gl 1n g mdanial machines sang a snghe vibratios snal, L Sy ik Anploanons, 4301718605 < b1, 2005

¥ Rusben Rusie-Chorrales. Baitwe Caotmes-Gill Franciscn Jasier Cooes il atad Viclor Marsioes-Martines. An SVM.Rasod Class 2 the Stake of Yarioe Kotating O — a
Vibeation Signal Acquired n-m.smammq mmum b, Eomsry, 11120713 20745, 2000,

HIE: h i Elsevier, 2004




POSTER PRESENTATIONS

THIS POSTER REFLECTS INFORMATION CURRENTLY PLACED TO BECOME AVAILABLE ON A FUTURE PUBLICATION RESTRICTIVE CONFIDENTIALITY AGREEMENTS ARE ON EFFECT

ABSTRACTION AND CHARACTERIZATION OF /
VIABLE ALGEDONIC EVENTS “WITHN A
CYBERNETIC COMMUNICATIONS PROTOCOL

Consdemo ey W)
it putike CE ,'
Fharspan

“AIM

MODEL

ATLAS *7oo

[£3] @ 30

CONCLUSIONS

G Passcn, D Sunw, ams M. Marasut Ui Tei Viestk Sratin Moot [VEMI 10 S1ercrant meoamancn MOCKNG COWLIETY M Soasiin oL’ Erora Jowus of
Ovnancauss Russakes, won 224 we | 209-218 Jaw 2013

S8om, Buusn ox 7 Faw, Sscono Eomon Cancariire, Encaans: Wan, 1994

GRUPO DE INNOVACION TELEMATICA

33






Escuela de Doctorado Universidad de Valladolid

Informatica

ETSIT UvVva v




	ORAL PRESENTATIONS
	Towards a Brain Connectivity Model and its Relevance in Schizophrenia
	ADC-Weighted Liver DWI Registration
	Supporting the Management of Students’ Collaborative Teams in MOOCs
	Monte Carlo Estimation of the Elongation of Two-Dimensional Poisson-Voroni Cells

	POSTER PRESENTATIONS
	Automatic Analysis of Fundus Images to Aid in the Diagnosis and Severity Grading of Diabetic Retinopathy
	Retinal Vessels Segmentation by Improvement of a Multi-Scale Line Detector
	Swarm Intelligence Methods Applied to P300-Based Brain-Computer Interface Systems Channel Selection
	Usefulness of Discrete Wavelet Transform in the Analysis of Oximetry Signals to Assist in Childhood Sleep Apnea-Hypopnea Syndrome Diagnosis
	Poincaré Plot Measures to Characterize the Paediatric Sleep Apnoea-Hypopnoea Syndrome Severity in Airflow Recordings
	Characterization of Neural Substrates in Schizophrenia and Alzheimer’s Disease by means of Complex Network Theory
	Characterization of Neuronal Activity in Alzheimer’s Disease Based on Complex Network Theory
	Job Satisfaction, Wellbeing at Work and Health Status in Nurses from a Spanish Public Health Service
	Variance-Stabilizing Transformation of Non-Central Chi Data with an Application to Nonstationary Noise Estimation in Accelerated Parallel MRI Acquisitions
	Groupwise Non-Rigid Registration on Multiparametric Abdominal DWI Acquisitions for Robust ADC Estimation: Comparison with Pairwise Approaches and Different Multimodal Metrics
	ADC Measurement Accuracy in Quantitative Diffusion Phantoms Using Reduced Field-Of-View and Multi-Shot Acquisitions
	Machinery Monitoring and Predictive Maintenance Through Signal Processing of Acoustical and Mechanical Vibrations
	Abstraction and Characterization of Viable Algedonic Events Within a Cybernetic Communications Protocol


