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NON-INVASIVE CONTINUOUS RESPIRATORY 

MONITORING USING TEMPERATURE-BASED 

SENSORS 

 Journal of Clinical Monitoring and 

Computing. 

Abstract: Respiratory rate (RR) is a key vital 

sign that has been traditionally employed in 

the clinical assessment of patients and in the 

prevention of respiratory compromise. 

Despite its relevance, current practice for 

monitoring RR in non-intubated patients 

strongly relies on visual counting, which 

delivers an intermittent and error-prone 

assessment of the respiratory status. Here, 

we present a novel non-invasive respiratory 

monitor that continuously measures the RR 

in human subjects. The respiratory activity of 

the user is inferred by sensing the thermal 

transfer between the breathing airflow and a 

temperature sensor placed between the 

nose and the mouth. The performance of the 

respiratory monitor is assessed through 

respiratory experiments performed on 

healthy subjects. Under spontaneous 

breathing, the mean RR difference between 

our respiratory monitor and visual counting 

was 0.4 breaths per minute (BPM), with a 

95% confidence interval equal to [− 0.5, 1.3] 

BPM. The robustness of the respiratory 

sensor to the position is assessed by studying 

the signal-to-noise ratio in different locations 

on the upper lip, displaying a markedly 

better performance than traditional thermal 

sensors used for respiratory airflow 

measurements. 
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Abstract: Respiratory rate (RR) is a key vital 

sign that has been traditionally employed in 

the clinical assessment of patients and in the 

prevention of respiratory compromise. 

Despite its relevance, current practice for 

monitoring RR in non-intubated patients 

strongly relies on visual counting, which 

delivers an intermittent and error-prone 

assessment of the respiratory status. Here, 

we present a novel non-invasive respiratory 

monitor that continuously measures the RR 

in human subjects. The respiratory activity of 

the user is inferred by sensing the thermal 

transfer between the breathing airflow and a 

temperature sensor placed between the 

nose and the mouth. The performance of the 

respiratory monitor is assessed through 

respiratory experiments performed on 

healthy subjects. Under spontaneous 

breathing, the mean RR difference between 

our respiratory monitor and visual counting 

was 0.4 breaths per minute (BPM), with a 

95% confidence interval equal to [− 0.5, 1.3] 

BPM. The robustness of the respiratory 

sensor to the position is assessed by studying 

the signal-to-noise ratio in different locations 

on the upper lip, displaying a markedly 

better performance than traditional thermal 

sensors used for respiratory airflow 

measurements. 

 



H. Abramowicz, A. Abusleme, K. Afanaciev. 

Et al. (2019)  

PERFORMANCE AND MOLIÈRE RADIUS 

MEASUREMENTS USING A COMPACT 

PROTOTYPE OF LUMICAL IN AN ELECTRON 

TEST BEAM 

European Physical Journal C. V79 N°579. 

Abstract: A new design of a detector plane of 

sub-millimetre thickness for an 

electromagnetic sampling calorimeter is 

presented. It is intended to be used in the 

luminometers LumiCal and BeamCal in future 

linear e + e − collider experiments. The 

detector planes were produced utilising 

novel connectivity scheme technologies. 

They were installed in a compact prototype 

of the calorimeter and tested at DESY with 

an electron beam of energy 1 5 GeV. The 

performance of a prototype of a compact 

LumiCal comprising eight detector planes 

was studied. The effective Molière radius at 

5 GeV was determined to be (8.1 ± 0.1 (stat) 

± 0.3 (syst)) mm, a value well reproduced by 

the Monte Carlo (MC) simulation (8.4 ± 0.1) 

mm. The dependence of the effective 

Molière radius on the electron energy in the 

range 1–5 GeV was also studied. Good 

agreement was obtained between data and 

MC simulation. 

 

Alessandri C., Pandey P., Abusleme A., 

Seabaugh A. (2019)  

MONTE CARLO SIMULATION OF SWITCHING 

DYNAMICS IN POLYCRYSTALLINE 

FERROELECTRICS CAPACITORS 

IEEE Transactions on Electron Devices 

Abstract: Ferroelectric (FE) materials are 

being studied for a variety of applications in 

memory, logic, and neuromorphic 

computing, for which predictive models of FE 

polarization are essential. In this paper, we 

present a Monte Carlo simulation framework 

capable of predicting the dynamic, history-

dependent response of an FE under arbitrary 

input waveforms. The simulation is 

developed by generalizing the physics-based 

nucleation-limited switching model for 

polarization reversal in a polycrystalline FE. 

Measured polarization reversal data from 

fabricated FE Hf0.5Zr0.5O2 capacitors are 

used to extract the statistical distribution of 

FE grains. After parameter extraction, the 

model is able to predict the dynamics of the 

FE capacitor without further calibration. 

Finally, the model is applied to characterize 

the dynamic response of FE-dielectric bilayer 

structures and quantify the reduction in 

memory window due to device variability. 

 

Gomez J., Vourkas I. Abusleme A., Sirakoulis 

G., Rubio. (2019) VOLTAGE DIVIDER FOR 

SELF-LIMITED ANALOG STATE PROGRAMING 

OF MEMRISTORS 

IEEE Transactions on Circuits and Systems I-

Regular Papers 

Abstract: Resistive switching devices -

memristors -present a tunable, incremental 

switching behavior. Tuning their state 

accurately, repeatedly and in a wide range, 

makes memristors well-suited for multi-level 

(ML) resistive memory cells and analog 

computing applications. In this brief, the 

tuning approach based on a memristor-

resistor voltage divider (VD) is validated here 

experimentally using commercial memristors 

from Knowm Inc. and a custom circuit. Rapid 

and controllable multi-state SET tuning is 

shown with an appreciable range of different 

resistance values obtained as a function of 

the amplitude of the applied voltage pulse. 

The efficiency of the VD is finally compared 

against an adaptive pulse-based tuning 

protocol, in terms of circuit overhead, tuning 

precision, tuning time, and energy 



consumption, qualifying as a simple 

hardware solution for fast, reliable, and 

energy-efficient ML resistance tuning. 

 

Gomez J., Vourkas I., Abusleme A. (2019) 

EXPLORING MEMRISTOR MULTI-LEVEL 

TUNING DEPENDENCIES ON THE APPLIED 

PULSE PROPERTIES VIA A LOW COST 

INSTRUMENTATION SETUP 

 IEEE Access  

Abstract: Deeper understanding of 

memristive behavior is the only safe way 

towards maximum exploitation of the 

favorable properties and the analog nature 

of this new device technology in innovative 

applications. This can be achieved through 

experimental hands-on experience with real 

devices. However, lab experiments with 

memristors are a challenging step, especially 

for the uninitiated. In this direction, this 

paper presents some important 

considerations to carry out reliable 

measurements using an experimental setup 

composed of off-the-shelf components and 

an affordable data acquisition system. We 

specifically show how a transimpedance 

amplifier can be used to protect the 

memristor from damage via current 

compliance limiting, and allow full control 

over the voltage drop on its terminals. Using 

the proposed setup, a set of key experiments 

were carried out on commercial memristors 

from Knowm Inc., revealing fundamental 

dependencies of memristor state-tuning 

properties on the characteristics of the 

applied pulses and the initial conditions of 

the devices. 
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Langlois J.I. and Cipriano A. (2019) 

DYNAMIC MODELING AND SIMULATION OF 

TAILING THICKENER UNITS FOR THE 

DEVELOPMENT OF CONTROL STRATEGIES. 

Minerals Engineering V.131 

Abstract: The purpose of this paper is to 

extend existing mathematical models of 

tailings rheology and sedimentation to form 

a complete dynamic simulator. It is complete 

in the sense that it includes all important 

rheological variables for the development of 

multivariable control strategies and can be 

integrated with other stages of tailings 

management systems. This work extends a 

one-dimensional model for the dynamics of a 

flocculated suspension in a clarifier-thickener 

to include the discharge yield stress and 

particle size distribution in a manner that is 

computationally tractable. The paper also 

extends a static yield stress model to include 

the effect of particle size distribution, in a 

manner that is consistent with previous 

empirical and theoretical evidence. The 

dynamic simulator is validated through the 

simulation of a Proportional-Integral control 

strategy and proves to be a useful and 

flexible tool for the development of control 

strategies. 
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Varela G., Koch A., Stirnberg R., Chabert S., 

Uribe S., Tejos C., Stocker T., Irarrazaval 

P. (2019) 

COMPARISON OF Q-SPACE 

RECONSTRUCTIONS METHODS FOR 

UNDERSAMPLED DIFFUSION SPECTRUM 

IMAGING DATA.  

Magnetic Resonance in Medical Sciences 

Abstract: Purpose: To compare different q-

space reconstruction methods for 

undersampled diffusion spectrum imaging 

data.Materials and Methods: We compared 

the quality of three methods: Mean 

Apparent Propagator (MAP); Compressed 

Sensing using Identity (CSI) and Compressed 

Sensing using Dictionary (CSD) with 

simulated data and in vivo acquisitions. We 

used retrospective undersampling so that 

the fully sampled reconstruction could be 

used as ground truth. We used the 

normalized mean squared error (NMSE) and 

the Pearson’s correlation coefficient as 

reconstruction quality indices. Additionally, 

we evaluated two propagator-based 

diffusion indices: mean squared 

displacement and return to zero probability. 

We also did a visual analysis around the 

centrum semiovale.Results: All methods had 

reconstruction errors below 5% with low 

undersampling factors and with a wide range 

of noise levels. However, the CSD method 

had at least 1–2% lower NMSE than the 

other reconstruction methods at higher 

noise levels. MAP was the second-best 

method when using a sufficiently high 

number of q-space samples. MAP 

reconstruction showed better propagator-

based diffusion indices for in vivo 

acquisitions. With undersampling factors 

greater than 4, MAP and CSI have noticeably 

more reconstruction error than 

CSD.Conclusion: Undersampled data were 

best reconstructed by means of CSD in 

simulations and in vivo. MAP was more 

accurate in the extraction of propagator-

based indices, particularly for in vivo data. 

 

Irarrázaval P., Firoozabadi A., Uribe S., Tejos 

C., Sing-Long C. (2019) 

NOISE ESTIMATION FOR THE VELOCITY IN 

MRI PHASE-CONTRAST 

 Magnetic Resonance Imaging V.63 

Abstract: The purpose of this study is to 

estimate the precision or statistical variability 

of the velocity measurements computed 

from MRI phase-contrast. From the analytical 

probability density function (PDF) of the 

phase in the signal we obtain the PDF of the 

velocity by means of an auto-convolution. 

This PDF allows the estimation of the 

precision of the velocity, important for the 

correct interpretation of the many 

parameters that are based on it. We show 

that for high Signal-to-Noise Ratio (SNR) 

voxels, the distribution is well approximated 

by a Gaussian distribution. On the other 

hand, this is not true for lower SNR voxels, 

where the distribution adopts a form in 

between the Gaussian and the uniform 

distributions. This was confirmed empirically. 

Also, knowing the PDF on a coil by coil basis 

it is possible to combine the data from 

multiple coils in an optimal way. We showed 

that the optimal combination reduces the 



resulting global variability of the velocity, in 

comparison with the commonly used 

Weighted Mean or with a SENSE 

reconstruction with R = 1. 

  

Rivera K., Salas-Pérez F., Evheverría G. et al. 

(2019) 

RED WINE GRAPE POMACE ATTENUATES 

ATHEROSCLEROSIS AND MYOCARDIAL 

DAMAGE AND INCREASES SURVIVAL IN 

ASSOCIATION WITH IMPROVED PLASMA 

ANTIOXIDANT ACTIVITY IN A MURINE 

MODEL OF LETHAL ISCHEMIC HEART 

DISEASE 

 Nutrients V.11 N°9 

Abstract: A healthy dietary pattern and high 

quality nutrient intake reduce atherosclerotic 

cardiovascular disease risk. Red wine grape 

pomace (RWGP)—a rich natural source of 

dietary fiber and antioxidants—appears to 

be a potential functional food ingredient. 

The impact of a dietary supplementation 

with RWGP flour was evaluated in 

atherogenic diet-fed SR-B1 KO/ApoER61h/h 

mice, a model of lethal ischemic heart 

disease. SR-B1 KO/ApoER61h/h mice were 

fed with atherogenic (high fat, cholesterol, 

and cholic acid, HFC) diet supplemented 

with: (a) 20% chow (HFC-Control), (b) 20% 

RWGP flour (HFC-RWGP), or (c) 10% 

chow/10% oat fiber (HFC-Fiber); and survival 

time was evaluated. In addition, SR-B1 

KO/ApoER61h/h mice were fed for 7 or 14 

days with HFC-Control or HFC-RWGP diets 

and plasma lipid levels, inflammation, 

oxidative damage, and antioxidant activity 

were measured. Atherosclerosis and 

myocardial damage were assessed by 

histology and magnetic resonance imaging, 

respectively. Supplementation with RWGP 

reduced premature death, changed TNF-α 

and IL-10 levels, and increased plasma 

antioxidant activity. Moreover, decreased 

atheromatous aortic and brachiocephalic 

plaque sizes and attenuated myocardial 

infarction and dysfunction were also 

observed. These results suggest that RWGP 

flour intake may be used as a non-

pharmacological therapeutic approach, 

contributing to decreased progression of 

atherosclerosis, reduced coronary heart 

disease, and improved cardiovascular 

outcomes. 
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Simsek Y., Lorca A., Urmee T., Bahri P.A. 

and Escobar R. (2019) 

REVIEW AND ASSESSMENT OF ENERGY 

POLICY DEVELOPMENTS IN CHILE 

 Energy Policy V.127 

Abstract: In recent years, the Chilean energy 

sector has gone through a significant 

transformation. Chile ratified the 

ParisAgreement in 2017 and committed to 

develop policies to face climate change and 

to transition to a more sus-tainable energy 

system. Promoting renewable energy and 

energy efficiency became an essential 

strategy forChile to reduce emissions and 

reach its energy and environmental goals, 

which are addressed in various gov-

ernmental studies. Further, Chile became 

successful in promoting renewable electricity 



production without feed-in tariffs. The 

current national goal is for at least 70% of 

the electricity in Chile to be generated from 

renewableenergy sources by 2050. 

Additionally, energy efficiency is to be 

implemented in several sectors. This 

paperprovides a broad overview of the 

energy sector and review of the Chilean 

energy policy development 

andenvironmental targets with emphasis on 

recent years. Finally, it also proposes an 

assessment about existing andrequired 

energy policy instruments for Chilean energy 

sectors by considering the promotion of 

renewable energyand energy efficiency and 

analyses the associated potential challenges. 

This work can provide insights to de-cision 

makers to develop long-term sustainable 

energy plans for Chile to reach its energy and 

environmentalgoals. 

 

Mena R., Escobar R., Lorca A., Negrete-

Pincetic M. and Olivares D. (2019) THE 

IMPACT OF CONCENTRATED SOLAR POWER 

IN ELECTRIC POWER SYSTEMS: A CHILEAN 

CASE STUDY 

 Applied Energy V.235 

Abstract: This paper presents a study about 

the impacts of the integration of 

concentrated solar power (CSP) with thermal 

energy storage (TES) in electric power 

systems. The main tool for this study is a 

comprehensive long-term power system 

capacity expansion planning model that 

integrates a specific module to represent the 

operation of CSP-TES power plants. The 

model determines the optimal investments 

on generation and transmission assets over a 

twenty-year planning horizon, ranging from 

2018 until 2037, and employs projections for 

the various parameters involved (e.g. load 

growth, capital costs for the different 

generation technologies, fuels costs). One of 

the main features of the model is its ability 

to capture the hourly operational dynamics 

of the system through the consideration of 

multiple representative days for each of its 

investment periods. This feature allows a 

better understanding of the role of CSP-TES 

as a significant provider of flexibility to 

support a high penetration of variable 

renewable energy sources, as compared with 

traditional planning models based on load 

blocks. The model is applied to a case study 

for the Chilean electricity system. In order to 

study the impacts of CSP-TES, various 

scenarios of future capital costs and carbon 

tax levels are defined and analyzed for two 

market dominant CSP-TES technologies. The 

results show that for low CSP-TES capital 

costs, or high carbon taxes, the integration of 

CSP-TES in the system is significant towards 

year 2037, potentially reaching about one 

third of the total dispatched energy in the 

Chilean electric power system, yielding 

important operational, economic, and 

environmental benefits. 
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(2019) 

A SINGLE ALLOCATION P-HUB MEDIAN 

PROBLEM WITH GENERAL PIECEWISE-

LINEAR COSTS IN ARCS 

Computers & Industrial Engineering V.128 



Abstract: Hubs are used in postal, air 

passenger transportation, and less-than-

truckload (LTL) transportation industries to 

consolidate, sort, and classify the flows from 

multiple origins to multiple destinations (OD 

pairs). Hub-and-spoke networks are 

commonly designed to exploit economies of 

scale, and multiple cost functions have been 

proposed. Hub Location Problems have been 

used extensively to design hub-and-spoke 

networks. 

Notwithstanding the previous efforts in 

developing accurate cost functions in hub 

location problems, there is no as today a 

model flexible enough to represent various 

practical cost curves. To address this gap, we 

propose a single-allocation p-hub location 

problem, in which the cost of the flow on any 

arc of the network is modeled as a general 

piecewise-linear function. Inspired by the 

parcel delivery industry, we allow the 

existence of routes containing more than 

three arcs, i.e., any single route may use 

more than two hubs. 

The resulting model is hard to solve, even for 

small instances. We propose a math-heuristic 

(i.e., a heuristic with exact mathematical 

programming components), which allows us 

to solve instances with up to 200 nodes. We 

obtain solutions considering different cost 

functions, showing the stability and 

scalability of the model. Our experiments 

reveal the dependence between the cost 

function considered and both hub location 

and node. 
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Salah F., Henríquez R., Wenzel G., Olivares 

D., Negrete-.Pincetic M. and Weinhardt C. 

(2019)  

PORTFOLIO DESIGN OF A DEMAND 

RESPONSE AGGREGATOR WITH SATISFICING 

CONSUMERS 

IEEE Transactions on Smart Grid 

Abstract: This work studies the impact of 

consumer behavior on the portfolio design of 

a demand response (DR) aggregator. 

Consumer behavior is modeled using 

elements of satisficing theory. We develop 

an optimization model to decide the optimal 

portfolio of DR contracts for an aggregator 

participating in the electricity market. In our 

model, the aggregator must pay a premium 

to enable the participation of consumers 

who have a certain aspiration threshold, 

below which they will not participate. Thus, 

the proposed model determines the 

premiums to be offered to consumers in 

order to obtain a DR portfolio that maximizes 

the aggregator’s operating surplus while 

satisfying the aspirations of participating 

consumers. Several simulations are 

performed to obtain insights on the value of 

the DR resource, and the importance of 

parameters used to model the consumer 

behavior. 
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Pincetic M. and Olivares D. (2019)  



THE IMPACT OF CONCENTRATED SOLAR 

POWER IN ELECTRIC POWER SYSTEMS: A 

CHILEAN CASE STUDY 

 Applied Energy V.235 

Abstract: This paper presents a study about 

the impacts of the integration of 

concentrated solar power (CSP) with thermal 

energy storage (TES) in electric power 

systems. The main tool for this study is a 

comprehensive long-term power system 

capacity expansion planning model that 

integrates a specific module to represent the 

operation of CSP-TES power plants. The 

model determines the optimal investments 

on generation and transmission assets over a 

twenty-year planning horizon, ranging from 

2018 until 2037, and employs projections for 

the various parameters involved (e.g. load 

growth, capital costs for the different 

generation technologies, fuels costs). One of 

the main features of the model is its ability 

to capture the hourly operational dynamics 

of the system through the consideration of 

multiple representative days for each of its 

investment periods. This feature allows a 

better understanding of the role of CSP-TES 

as a significant provider of flexibility to 

support a high penetration of variable 

renewable energy sources, as compared with 

traditional planning models based on load 

blocks. The model is applied to a case study 

for the Chilean electricity system. In order to 

study the impacts of CSP-TES, various 

scenarios of future capital costs and carbon 

tax levels are defined and analyzed for two 

market dominant CSP-TES technologies. The 

results show that for low CSP-TES capital 

costs, or high carbon taxes, the integration of 

CSP-TES in the system is significant towards 

year 2037, potentially reaching about one 

third of the total dispatched energy in the 

Chilean electric power system, yielding 

important operational, economic, and 

environmental benefits. 
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Orostica B., Nuñez F. (2019)  

A MULTI-CAST ALGORITHM FOR ROBUST 

AVERAGE CONSENSUS OVER INTERNET OF 

THINGS ENVIRONMENTS 

Computer Communications  V. 140-141 

Abstract: The initial cloud-managed-network 

conceptualization of the IoT has mutated 

into a sparsely coupled, distributed system of 

interacting smart objects, or things. In this 

context, distributed control techniques have 

emerged as a tool for performing tasks 

locally without the support of a back-end 

infrastructure. Consensus algorithms are the 

flagship of distributed control and find 

application in solving problems as varied as 

distributed task assignment, distributed 

estimation, and distributed optimization. 

Unfortunately, typical consensus algorithms 

deteriorate their performance when faced 

with realistic communication phenomena as 

asynchronous communications, packet losses 

and channel delays. In this work, an 

algorithm for achieving average consensus 

over an IoT environment is introduced and 

evaluated extensively in a large-scale IoT 

testbed. Evaluation results show that the 

proposed algorithm achieves average 

consensus in all evaluated scenarios despite 



heterogeneity in the network in terms of 

processing and networking capabilities, 

packet losses and delays. 

 

Langarica S., Ruffelmacher C., Núñez F. 

(2019)  

AN INDUSTRIAL INTERNET APPLICATION 

FOR REAL-TIME FAULT DIAGNOSIS IN 

INDUSTRIAL MOTORS 

 IEEE Transactions on Automation Science 

and Engineering 

Abstract: Being able to detect, identify, and 

diagnose a fault is a key feature of industrial 

supervision systems, which enables advance 

asset management, in particular, predictive 

maintenance, which greatly increases 

efficiency and productivity. In this paper, an 

Industrial Internet app for real-time fault 

detection and diagnosis is implemented and 

tested in a pilot scale industrial motor. Real-

time fault detection and identification is 

based on dynamic incremental principal 

component analysis (DIPCA) and 

reconstruction-based contribution (RBC). 

When the analysis indicates that one of the 

vibration measurements is responsible for 

the fault, a convolutional neural network 

(CNN) is used to identify the unbalance or 

bearing fault type. The application was 

evaluated in its three functionalities: fault 

detection, fault identification, and fault 

identification of vibration-related faults, 

yielding a fault detection rate over 99%, a 

false alarm rate below 5%, and an 

identification accuracy over 90%. 

 

Mendoza J.J., Núñez F. (2019) 

BLOCKCHAIN-DRIVEN ON-DEMAND 

CONTROL LOOPS OVER IOT ENVIRONMENTS 

IEEE Access V. 7 

Abstract: The feedback control loop is the 

atomic unit in a control system. Typically, 

feedback control loops are rigid objects that 

involve a dynamical system, or plant, which 

has a set of its output states measured by 

dedicated sensors, which in turn feed a 

processing unit, known as controller, that 

calculates actions to be applied as inputs to 

the plant, via elements known as actuators, 

in order to drive the outputs to a desired 

value or trajectory. The appearance of the 

Internet of Things (IoT) paradigm, where a 

large number of sensors and processing units 

interact over a communication network, 

offers an underlying infrastructure to 

operate and configure control loops using a 

different logic: an on-demand strategy. This 

work introduces the concept of on-demand 

control loop, and proposes the use of 

blockchain technology as the enabling 

infrastructure for generating on-demand 

control loops over large-scale IoT 

environments. General design guidelines are 

given and a simple implementation example 

over the Ethereum blockchain is presented, 

which shows the feasibility of the proposed 

technique. 
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Castro L., Gironás J., Escauriaza C., Barría P., 

Oberli C. (2019) METEOROLOGICAL 

CHARACTERIZATION OF FLOODS IN A 

MOUNTAINOUS POORLY GAUGED 

CATCHMENT USING PRINCIPAL 

COMPONENT ANALYSIS 



Journal of Hydrologic Engineering V. 24  

Abstract: Decision making and hydrologic 

design for coping with floods are complex 

tasks in poorly gauged high-relief basins. The 

response of such basins is driven by 

precipitation and temperature, which 

controls the freezing level elevation and size 

of the runoff contributing area. Moreover, 

early warning of floods based solely on real-

time in situ monitoring is impractical. This 

study presents ameteorological 

characterization of daily flows based on off-

site daily precipitation and temperature data 

in a high-relief catchment in central Chile. 

The results show that the variables that best 

explain daily discharges are the cumulative 

precipitation over the previous 3 days 

measured at a high elevation and the 

minimum temperature on the day of the 

maximum discharge measured at a lower 

elevation in the valley. These variables were 

used to build three multivariate regression 

models, based on principal component 

analysis, which are able to predict the 

occurrence of daily flows, particularly for low 

exceedance probabilities. Although 

developed for particular catchment, and 

despite the specific meteorological threshold 

magnitudes identified for the catchment, the 

analysis is easily extendable to other similar 

high-relief locations. 
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Salah F., Henríquez R., Wenzel G., Olivares 

D., Negrete-.Pincetic M. and Weinhardt C. 

(2019) 

PORTFOLIO DESIGN OF A DEMAND 

RESPONSE AGGREGATOR WITH SATISFICING 

CONSUMERS 

IEEE IEEE Transactions on Smart Grid 

Abstract: This work studies the impact of 

consumer behavior on the portfolio design of 

a demand response (DR) aggregator. 

Consumer behavior is modeled using 

elements of satisficing theory. We develop 

an optimization model to decide the optimal 

portfolio of DR contracts for an aggregator 

participating in the electricity market. In our 

model, the aggregator must pay a premium 

to enable the participation of consumers 

who have a certain aspiration threshold, 

below which they will not participate. Thus, 

the proposed model determines the 

premiums to be offered to consumers in 

order to obtain a DR portfolio that maximizes 

the aggregator’s operating surplus while 

satisfying the aspirations of participating 

consumers. Several simulations are 

performed to obtain insights on the value of 

the DR resource, and the importance of 

parameters used to model the consumer 

behavior. 

 

Lara J.D., Olivares D.E. and Cañizares C.A. 

(2019) 

ROBUST ENERGY MANAGEMENT OF 

ISOLATED MICROGRIDS 

IEEE Systems Journal 

Abstract: This paper presents the 

mathematical formulation and architecture 

of a robust energy management system for 

isolated microgrids featuring renewable 

energy, energy storage, and interruptible 

loads. The proposed strategy addresses the 

challenges of renewable energy variability 



and forecast uncertainty using a two-stage 

decision process combined with a receding 

horizon approach. The first-stage decision 

variables are determined using a cutting-

plane algorithm to solve a robust unit 

commitment; the second stage solves the 

final dispatch commands using a three-phase 

optimal power flow. This novel approach is 

tested on a modified International Council on 

Large Electric Systems (CIGRE) test system 

under different conditions. The proposed 

algorithm is able to produce reliable dispatch 

commands without considering probabilistic 

information from the forecasting system. 

These results are compared with 

deterministic and stochastic formulations. 

The benefits of the proposed control are 

demonstrated by a reduction in load 

interruption events and by increasing 

available reserves without an increase in 

overall costs. 

 

Mena R., Escobar R., Lorca A., Negrete-

Pincetic M. and Olivares D. (2019)  

THE IMPACT OF CONCENTRATED SOLAR 

POWER IN ELECTRIC POWER SYSTEMS: A 

CHILEAN CASE STUDY 

Applied Energy V.235 

Abstract: This paper presents a study about 

the impacts of the integration of 

concentrated solar power (CSP) with thermal 

energy storage (TES) in electric power 

systems. The main tool for this study is a 

comprehensive long-term power system 

capacity expansion planning model that 

integrates a specific module to represent the 

operation of CSP-TES power plants. The 

model determines the optimal investments 

on generation and transmission assets over a 

twenty-year planning horizon, ranging from 

2018 until 2037, and employs projections for 

the various parameters involved (e.g. load 

growth, capital costs for the different 

generation technologies, fuels costs). One of 

the main features of the model is its ability 

to capture the hourly operational dynamics 

of the system through the consideration of 

multiple representative days for each of its 

investment periods. This feature allows a 

better understanding of the role of CSP-TES 

as a significant provider of flexibility to 

support a high penetration of variable 

renewable energy sources, as compared with 

traditional planning models based on load 

blocks. The model is applied to a case study 

for the Chilean electricity system. In order to 

study the impacts of CSP-TES, various 

scenarios of future capital costs and carbon 

tax levels are defined and analyzed for two 

market dominant CSP-TES technologies. The 

results show that for low CSP-TES capital 

costs, or high carbon taxes, the integration of 

CSP-TES in the system is significant towards 

year 2037, potentially reaching about one 

third of the total dispatched energy in the 

Chilean electric power system, yielding 

important operational, economic, and 

environmental benefits. 
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Zhang X., Tian M., Xiang X., Pereda J., Green 

T.C. and Yang X. (2019) 

LARGE STEP RATIO INPUT-SERIES-OUTPUT-

PARALLEL CHAIN-LINK DC-DC CONVERTER 

IEEE Transactions on Power Electronics 



Abstract: High-voltage and high-power dc-dc 

conversion is key to dc transmission, 

distribution and generation, which require 

compact and efficient dc transformers with 

large step ratios. This paper introduces a dc-

dc converter with the input-series-output-

parallel (ISOP) arrangement of multiple high 

step ratio sub-converter units. Each sub-

converter unit is an isolated modular dcdc 

converter with a stack of half-bridge cells 

chopping the dc down to low voltage level. 

The transformer provides galvanic isolation 

and additional step ratio. The converter 

achieves a large step ratio due to the 

combination of the series-parallel 

configuration, the modular cells, and the 

isolation transformer. The proposed dc-dc 

converter is analyzed in a 30 kV to 1 kV, 1 

MW application to discuss the operation 

performance, trade-offs, power efficiency 

and selection of components. Finally, the 

converter is validated through a laboratory 

down-scaled prototype. 

 

 
CLAUDIA PRIETO 

Nordio G., Bustin A., Henningsson M. et al. 

(2019) 3D SASHA MYOCARDIAL T1 

MAPPING WITH HIGH ACCURACY AND 

IMPROVED PRECISION 

Magnetic Resonance Materials in Physics 

Biology and Medicine. 

Abstract: PURPOSE:To improve the precision 

of a free-breathing 3D saturation-recovery-

based myocardial T1 mapping sequence 

using a post-processing 3D denoising 

technique.METHODS:A T1 phantom and 15 

healthy subjects were scanned on a 1.5 T 

MRI scanner using 3D saturation-recovery 

single-shot acquisition (SASHA) for 

myocardial T1 mapping. A 3D denoising 

technique was applied to the native T1-

weighted images before pixel-wise T1 fitting. 

The denoising technique imposes edge-

preserving regularity and exploits the co-

occurrence of 3D spatial gradients in the 

native T1-weighted images by incorporating 

a multi-contrast Beltrami regularization. 

Additionally, 2D modified Look-Locker 

inversion recovery (MOLLI) acquisitions were 

performed for comparison purposes. 

Accuracy and precision were measured in the 

myocardial septum of 2D MOLLI and 3D 

SASHA T1 maps and then compared. 

Furthermore, the accuracy and precision of 

the proposed approach were evaluated in a 

standardized phantom in comparison to an 

inversion-recovery spin-echo sequence 

(IRSE).RESULTS:For the phantom study, 

Bland-Altman plots showed good agreement 

in terms of accuracy between IRSE and 3D 

SASHA, both on non-denoised and denoised 

T1 maps (mean difference -1.4 ± 18.9 ms and 

-4.4 ± 21.2 ms, respectively), while 2D MOLLI 

generally underestimated the T1 values 

(69.4 ± 48.4 ms). For the in vivo study, there 

was a statistical difference between the 

precision measured on 2D MOLLI and on 

non-denoised 3D SASHA T1 maps (P = 0.005), 

while there was no statistical difference after 

denoising (P = 0.95).CONCLUSION:The 

precision of 3D SASHA myocardial T1 

mapping was substantially improved using a 

3D Beltrami regularization based denoising 

technique and was similar to that of 2D 

MOLLI T1 mapping, while preserving the 

higher accuracy and whole-heart coverage of 

3D SASHA. 



 

Bustin A., Ginami G., Cruz G., Correia T., 

Tevfik I., Rashid I., Neji R., Botnar R., 

and Prieto C. (2019)  

FIVE -MINUTE WHOLE -HEART CORONARY 

MRA WITH SUB -MILLIMETER ISOTROPIC 

RESOLUTION, 100% RESPIRATORY SCAN 

EFFICIENCY AND 3D-PROST 

RECONSTRUCTION 

Magnetic Resonance in Medicine V.81 N°1 

Abstract: Purpose: To enable whole-heart 

three-dimensional (3D) coronary magnetic 

resonance angiography (CMRA) with 

isotropic sub-millimeter resolution in a 

clinically feasible scan time by combining 

respiratory motion correction with highly 

accelerated variable density sampling in 

concert with a novel 3D patch-based 

undersampled reconstruction (3D PROST). 

Methods: An undersampled variable density 

spiral-like Cartesian trajectory was combined 

with 2D image-based navigators to achieve 

100% respiratory efficiency and predictable 

scan time. 3D-PROST reconstruction 

integrates structural information from 3D 

patch neighborhoods through sparse 

representation, thereby exploiting the 

redundancy of the 3D anatomy of the 

coronary arteries in an efficient low-rank 

formulation. The proposed framework was 

evaluated in a static resolution phantom and 

in ten healthy subjects with isotropic 

resolution of 1.2mm3 and 0.9mm3 and 

undersampling factors of x5 and x9. 3D 

PROST was compared against fully-sampled 

(1.2mm3 only), conventional parallel imaging 

and compressed sensing reconstructions. 

Results: Phantom and in vivo (1.2mm3) 

reconstructions were in excellent agreement 

with the reference fully-sampled image. In 

vivo average acquisition times (min:sec) 

were 7:57±1:18 (x5) and 4:35±0:44 (x9) for 

0.9mm3 resolution. Sub-millimeter 3D-

PROST resulted in excellent depiction of the 

left and right coronary arteries including 

small branch vessels, leading to further 

improvements in vessel sharpness and visible 

vessel length in comparison with 

conventional reconstruction techniques. 

Image quality rated by two experts 

demonstrated that 3D-PROST provides good 

image quality and is robust even at high 

acceleration factors. Conclusion: The 

proposed approach enables free-breathing 

whole-heart 3D CMRA with isotropic sub-

millimeter resolution in less than 5 minutes 

and achieves improved coronary artery 

visualization in a short and predictable scan 

time.  

 

Ginami G., López K., Mukherjee R.K., Neje 

R., Muñoz C., Roujol S., Mountney P., Razavi 

R., Botnar R.M. and Prieto C. (2019) 

NON-CONTRAST ENHANCED 

SIMULTANEOUS 3D WHOLE-HEART BRIGHT-

BLOOD PULMONARY VEINS VISUALIZATION 

AND BLACK-BLOOD QUANTIFICATION OF 

ATRIAL WALL THICKNESS 

Magnetic Resonance in Medicine V.81 N°2 

Abstract: PURPOSE: PURPOSE:Pre-

interventional assessment of atrial wall 

thickness (AWT) and of subject-specific 

variations in the anatomy of the pulmonary 

veins may affect the success rate of RF 

ablation procedures for the treatment of 

atrial fibrillation (AF). This study introduces a 

novel non-contrast enhanced 3D whole-

heart sequence providing simultaneous 

information on the cardiac anatomy-

including both the arterial and the venous 

system-(bright-blood volume) and AWT 

(black-blood volume).METHODS:The 

proposed MT-prepared bright-blood and 

black-blood phase sensitive inversion 



recovery (PSIR) BOOST framework acquires 2 

differently weighted bright-blood volumes in 

an interleaved fashion. The 2 data sets are 

then combined in a PSIR-like reconstruction 

to obtain a complementary black-blood 

volume for atrial wall visualization. Image-

based navigation and non-rigid respiratory 

motion correction are exploited for 100% 

scan efficiency and predictable acquisition 

time. The proposed approach was evaluated 

in 11 healthy subjects and 4 patients with AF 

scheduled for RF ablation.RESULTS:Improved 

depiction of the cardiac venous system was 

obtained in comparison to a T2 -prepared 

BOOST implementation, and quantified AWT 

was shown to be in good agreement with 

previously reported measurements obtained 

in healthy subjects (right atrium AWT: 2.54 ± 

0.87 mm, left atrium AWT: 2.51 ± 0.61 mm). 

Feasibility for MT-prepared BOOST 

acquisitions in patients with AF was 

demonstrated.CONCLUSION:The proposed 

motion-corrected MT-prepared BOOST 

sequence provides simultaneous non-

contrast pulmonary vein depiction as well as 

black-blood visualization of atrial walls. The 

proposed sequence has a large spectrum of 

potential clinical applications and further 

validation in patients is warranted. 

 

Muñoz C., Neji R., Kunze K.P., Nekolla 

S., Botnar R.M. and Prieto C. (2019) 

RESPIRATORY AND CARDIAC MOTION 

CORRECTED SIMULTANEOUS WHOLE-HEART 

PET AND DUAL PHASE CORONARY MR 

ANGIOGRAPHY 

 Magnetic Resonance in Medicine 

Abstract: PURPOSE:To develop a framework 

for efficient and simultaneous acquisition of 

motion-compensated whole-heart coronary 

MR angiography (CMRA) and left ventricular 

function by MR and myocardial integrity by 

PET on a 3T PET-MR system. METHODS:An 

acquisition scheme based on a dual-phase 

CMRA sequence acquired simultaneously 

with cardiac PET data has been developed. 

The framework is integrated with a motion-

corrected image reconstruction approach, so 

that non-rigid respiratory and cardiac 

deformation fields estimated from MR 

images are used to correct both the CMRA 

(respiratory motion correction for each 

cardiac phase) and the PET data (respiratory 

and cardiac motion correction). The 

proposed approach was tested in a cohort of 

8 healthy subjects and 6 patients with 

coronary artery disease. Left ventricular (LV) 

function estimated from motion-corrected 

dual-phase CMRA was compared to the gold 

standard estimated from a stack of 2D CINE 

images for the healthy subjects. Relative 

increase of signal in motion-corrected PET 

images compared to uncorrected images was 

computed for standard 17-segment polar 

maps for each patient.RESULTS:Motion-

corrected dual-phase CMRA images allow for 

visualization of the coronary arteries in both 

systole and diastole for all healthy subjects 

and cardiac patients. LV functional indices 

from healthy subjects result in good 

agreement with the reference method, 

underestimating stroke volume by 3.07 ± 

3.26 mL and ejection fraction by 0.30 ± 

1.01%. Motion correction improved 

delineation of the myocardium in PET 

images, resulting in an increased 18 F-FDG 

signal of up to 28% in basal segments of the 

myocardial wall compared to uncorrected 

images.CONCLUSION:The proposed motion-

corrected dual-phase CMRA and cardiac PET 

produces co-registered good quality images 

in both modalities in a single efficient 

examination of ~13 min. 

 



Cruz G., Jaubert O., Schneider T., Botnar 

R.M. and Prieto C. (2019) 

RIGID MOTION-CORRECTED MAGNETIC 

RESONANCE FINGERPRINTING 

 

Magnetic Resonance in Medicine V.81 N°2 

Abstract:  

PURPOSE: Develop a method for rigid body 

motion-corrected magnetic resonance 

fingerprinting (MRF).METHODS:MRF has 

shown some robustness to abrupt motion 

toward the end of the acquisition. Here, we 

study the effects of different types of rigid 

body motion during the acquisition on MRF 

and propose a novel approach to correct for 

this motion. The proposed method (MC-

MRF) follows 4 steps: (1) sliding window 

reconstruction is performed to produce high-

quality auxiliary dynamic images; (2) rotation 

and translation motion is estimated from the 

dynamic images by image registration; (3) 

estimated motion is used to correct acquired 

k-space data with corresponding rotations 

and phase shifts; and (4) motion-corrected 

data are reconstructed with low-rank 

inversion. MC-MRF was validated in a 

standard T1/T2 phantom and 2D in vivo brain 

acquisitions in 7 healthy subjects. 

Additionally, the effect of through-plane 

motion in 2D MC-MRF was 

investigated.RESULTS:Simulation results 

show that motion in MRF can introduce 

artifacts in T1 and T2 maps, depending when 

it occurs. MC-MRF improved parametric map 

quality in all phantom and in vivo 

experiments with in-plane motion, 

comparable to the no-motion ground truth. 

Reduced parametric map quality, even after 

motion correction, was observed for 

acquisitions with through-plane motion, 

particularly for smaller structures in T2 

maps.CONCLUSION:Here, a novel method for 

motion correction in MRF (MC-MRF) is 

proposed, which improves parametric map 

quality and accuracy in comparison to no-

motion correction approaches. Future work 

will include validation of 3D MC-MRF to 

enable also through-plane motion 

correction. 

 

 
CRISTIAN TEJOS 

Varela G., Koch A., Stirnberg R., Chabert S., 

Uribe S., Tejos C., Stocker T., Irarrazaval 

P. (2019)  

COMPARISON OF Q-SPACE 

RECONSTRUCTIONS METHODS FOR 

UNDERSAMPLED DIFFUSION SPECTRUM 

IMAGING DATA. 

Magnetic Resonance in Medical Sciences 

Abstract: Purpose: To compare different q-

space reconstruction methods for 

undersampled diffusion spectrum imaging 

data.Materials and Methods: We compared 

the quality of three methods: Mean 

Apparent Propagator (MAP); Compressed 

Sensing using Identity (CSI) and Compressed 

Sensing using Dictionary (CSD) with 

simulated data and in vivo acquisitions. We 

used retrospective undersampling so that 

the fully sampled reconstruction could be 

used as ground truth. We used the 

normalized mean squared error (NMSE) and 

the Pearson’s correlation coefficient as 

reconstruction quality indices. Additionally, 

we evaluated two propagator-based 

diffusion indices: mean squared 

displacement and return to zero probability. 



We also did a visual analysis around the 

centrum semiovale.Results: All methods had 

reconstruction errors below 5% with low 

undersampling factors and with a wide range 

of noise levels. However, the CSD method 

had at least 1–2% lower NMSE than the 

other reconstruction methods at higher 

noise levels. MAP was the second-best 

method when using a sufficiently high 

number of q-space samples. MAP 

reconstruction showed better propagator-

based diffusion indices for in vivo 

acquisitions. With undersampling factors 

greater than 4, MAP and CSI have noticeably 

more reconstruction error than 

CSD.Conclusion: Undersampled data were 

best reconstructed by means of CSD in 

simulations and in vivo. MAP was more 

accurate in the extraction of propagator-

based indices, particularly for in vivo data. 

 

Irarrázaval P., Firoozabadi A., Uribe S., Tejos 

C., Sing-Long C. (2019) NOISE ESTIMATION 

FOR THE VELOCITY IN MRI PHASE-

CONTRAST 

Magnetic Resonance Imaging V.63 

Abstract: The purpose of this study is to 

estimate the precision or statistical variability 

of the velocity measurements computed 

from MRI phase-contrast. From the analytical 

probability density function (PDF) of the 

phase in the signal we obtain the PDF of the 

velocity by means of an auto-convolution. 

This PDF allows the estimation of the 

precision of the velocity, important for the 

correct interpretation of the many 

parameters that are based on it. We show 

that for high Signal-to-Noise Ratio (SNR) 

voxels, the distribution is well approximated 

by a Gaussian distribution. On the other 

hand, this is not true for lower SNR voxels, 

where the distribution adopts a form in 

between the Gaussian and the uniform 

distributions. This was confirmed empirically. 

Also, knowing the PDF on a coil by coil basis 

it is possible to combine the data from 

multiple coils in an optimal way. We showed 

that the optimal combination reduces the 

resulting global variability of the velocity, in 

comparison with the commonly used 

Weighted Mean or with a SENSE 

reconstruction with R = 1. 

 

Rivera K., Salas-Pérez F., Evheverría G., 

Urquiaga I., Dicenta S., Pérez D., de la Cerda 

P., González L., Andía M. E., Uribe S., Tejos 

C., Martínez G., Busso D., Irarrázaval P., 

Rigotti A. (2019) RED WINE GRAPE POMACE 

ATTENUATES ATHEROSCLEROSIS AND 

MYOCARDIAL DAMAGE AND INCREASES 

SURVIVAL IN ASSOCIATION WITH 

IMPROVED PLASMA ANTIOXIDANT 

ACTIVITY IN A MURINE MODEL OF LETHAL 

ISCHEMIC HEART DISEASE 

Nutrients V.11 N°9 

Abstract: A healthy dietary pattern and high 

quality nutrient intake reduce atherosclerotic 

cardiovascular disease risk. Red wine grape 

pomace (RWGP)—a rich natural source of 

dietary fiber and antioxidants—appears to 

be a potential functional food ingredient. 

The impact of a dietary supplementation 

with RWGP flour was evaluated in 

atherogenic diet-fed SR-B1 KO/ApoER61h/h 

mice, a model of lethal ischemic heart 

disease. SR-B1 KO/ApoER61h/h mice were 

fed with atherogenic (high fat, cholesterol, 

and cholic acid, HFC) diet supplemented 

with: (a) 20% chow (HFC-Control), (b) 20% 

RWGP flour (HFC-RWGP), or (c) 10% 

chow/10% oat fiber (HFC-Fiber); and survival 

time was evaluated. In addition, SR-B1 

KO/ApoER61h/h mice were fed for 7 or 14 

days with HFC-Control or HFC-RWGP diets 



and plasma lipid levels, inflammation, 

oxidative damage, and antioxidant activity 

were measured. Atherosclerosis and 

myocardial damage were assessed by 

histology and magnetic resonance imaging, 

respectively. Supplementation with RWGP 

reduced premature death, changed TNF-α 

and IL-10 levels, and increased plasma 

antioxidant activity. Moreover, decreased 

atheromatous aortic and brachiocephalic 

plaque sizes and attenuated myocardial 

infarction and dysfunction were also 

observed. These results suggest that RWGP 

flour intake may be used as a non-

pharmacological therapeutic approach, 

contributing to decreased progression of 

atherosclerosis, reduced coronary heart 

disease, and improved cardiovascular 

outcomes 

 

Milovic C., Bilgic B., Zhao B., Langkammer 

C., Tejos C. and Acosta-Cabronero J. (2019) 

WEAK-HARMONIC REGULARIZATION FOR 

QUANTITATIVE SUSCEPTIBILITY MAPPING 

Magnetic Resonance in Medicine V.81 N°2 

Abstract: Purpose: Background-field removal 

is a crucial preprocessing step for 

quantitative susceptibility mapping (QSM). 

Remnants from this step often contaminate 

the estimated local field, which in turn lead 

to erroneous tissue-susceptibility 

reconstructions. The present work aimed to 

mitigate this undesirable behavior with the 

development of a new approach that 

simultaneously decouples background 

contributions and local susceptibility sources 

on QSM inversion.Methods: Input phase data 

for QSM can be seen as a composite scalar 

field of local effects and residual background 

components. We developed a new Weak-

Harmonic (WH) regularizer to constrain the 

latter and to separate the two components. 

The resulting optimization problem was 

solved with the Alternating Directions of 

Multipliers Method (ADMM) framework to 

achieve fast convergence. In addition, for 

convenience a new ADMM-based 

preconditioned nonlinear Projection onto 

Dipole Fields (nPDF) solver was developed to 

enable initializations with wrapped-phase 

distributions. WH-QSM, with and without 

nPDF preconditioning, was compared to the 

original (ADMM-based) Total Variation QSM 

algorithm in phantom and in vivo 

experiments.Results: WH-QSM returned 

improved reconstructions irrespective of the 

method used for background- field removal, 

though the proposed nPDF method often 

obtained better results. Streaking and 

shadowing artifacts were substantially 

suppressed, and residual background 

components were effectively 

removed.Conclusion: WH-QSM with field 

preconditioning is a robust dipole inversion 

technique and has the potential to be 

extended as a single-step formulation for 

initialization with uncombined multi-echo 

data. 
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ASSESSMENT OF THE POWER POTENTIAL 

EXTRACTION IN THE CHILEAN CHACAO 

CHANNEL 



Renewable Energy V.131 

Abstract: The feasibility of a tidal plant is 

assessed by studying the stream velocities, 

the hydrodynamic impacts and disturbances 

in the marine environment. However, as 

these technologies approach a commercial 

stage, it is important to assess the feasibility 

of injecting energy into the grid in a cost-

effective way. Finding available transmission 

infrastructure and capacity is now one of the 

main barriers for renewable energy 

development.In this paper we assess the 

power potential of the Chilean Chacao 

channel and model the power evacuation 

impacts on the electric grid of the 

surrounding area in order to assess whether 

tidal plants in such isolated area are 

technical and economically feasible. Data 

obtained from direct measurement and 

hydrodynamic simulations is used to 

evaluate the electric power available through 

one year. The injection of power is simulated 

using a nested Newton-Raphson power flow 

solver that gives voltage and power flow 

changes as the tides evolve considering the 

characteristics of the grid. We found that a 

pilot project of 2.4 MW can produce 

11.2 GWh per year, injecting in a 23 kV line. 

The region can integrate 7.4 MW without 

significant impact. Beyond this capacity, 

expensive reinforcement along the 

transmission system is needed 


