
 

  



 

  



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 Róbert 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-Martínez 
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, 
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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-Oraá 

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-García 
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 
Víctor Martínez-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 ‘III 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 



14 PROCEEDINGS OF THE 3RD PhD CONFERENCE IN ICT 

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 
Verónica Barroso-García 

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), 1≤AHI<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 Núñez 

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 
Saúl José Ruiz-Gómez 

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 MCI. 
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 González-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 León 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-χ) 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-χ 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-χ 
distributed random variable and proposed new spatially variant noise estimation algorithm 
from a single non-stationary distributed nc-χ image. Firstly, the asymptotic VST for squared 
nc-χ random variable (i.e., nc-χ2 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-χ2 central moments. The proposal allows stabilizing 
the variance in nc χ2 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-χ 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 
Iñaki 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 B0 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: ssEPI, rFOV and msEPI. 
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 
Iñaki Marín-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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