
 

 
 
 
 
 
 

Advances in Signal Processing  
and Artificial Intelligence: 

 

Proceedings of the 1st International Conference  
on Advances in Signal Processing  

and Artificial Intelligence 
 

 
20-21 March 2019 
Barcelona, Spain 

 
 
 

Edited by Sergey Y. Yurish 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

http://www.aspai-conference.com/


Sergey Y. Yurish, Editor 
Advances in Signal Processing and Artificial Intelligence 
ASPAI’ 2019 Conference Proceedings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright © 2019  
by International Frequency Sensor Association (IFSA) Publishing, S. L. 

E-mail (for orders and customer service enquires): ifsa.books@sensorsportal.com 

Visit our Home Page on http://www.sensorsportal.com 

All rights reserved. This work may not be translated or copied in whole or in part without the written permission 
of the publisher (IFSA Publishing, S. L., Barcelona, Spain). 

Neither the authors nor International Frequency Sensor Association Publishing accept any responsibility or 
liability for loss or damage occasioned to any person or property through using the material, instructions, methods 
or ideas contained herein, or acting or refraining from acting as a result of such use. 

The use in this publication of trade names, trademarks, service marks, and similar terms, even if they are not 
identifies as such, is not to be taken as an expression of opinion as to whether or not they are subject to proprietary 
rights. 

 
ISBN: 978-84-09-10127-6 
BN-20191803 
BIC: UYQ 



1st International Conference on Advances in Signal Processing and Artificial Intelligence (ASPAI' 2019),  
20-21 March 2019, Barcelona, Spain 

3 

 
Contents 

 
Foreword ........................................................................................................................................................... 5 
 
Ifrow-multi: An Ensemble Classifier for Multiclass Imbalance Learning .................................................. 6 

E. Ramentol 6 

Radar Target Classification Method Against Interrupted-Sampling Repeater Jamming  
Based on Time-frequency Analysis ............................................................................................................... 11 

J. Chen, W. Wu, J. Zou, S. Xu and Z. Chen11 

Structural Health Monitoring using a Large Sensor Network and Bayesian Virtual Sensors ................ 13 
J. Kullaa13 

Sparsity in Variational Autoencoders ........................................................................................................... 18 
Andrea Asperti 18 

Decisional Bayesian Network for Risk Assessment in Industry ................................................................. 23 
N. Aissani, I. H. M. Guetarni and Z. Djemai 23 

Inductive Matrix Completion for Network Fusion ...................................................................................... 26 
Pengwei Hu, Shaochun Li, Shuhang Gu, Lun Hu, Keith C.C. Chan 26 

Deep Reinforcement Learning for Route Optimization in Baggage Handling Systems ........................... 29 
R. A. Sørensen, M. Nielsen and H. Karstoft 29 

A Neural Model for the Prediction of Pathogenic Genomic Variants  in Mendelian Diseases ................ 34 
Alessio Cuzzocrea, Luca Cappelletti, Giorgio Valentini 34 

Phantomisation in State-based HTN Planning ............................................................................................. 39 
Ilche Georgievski and Marco Aiello 39 

Supervised Learning to Identify Roundabouts Using IMU ........................................................................ 44 
M. G. Altarabichi, M. Uddin Ahmed and S. Begum 44 

Enhancing Computerized-aided Instruction by Providing Dynamically Adaptive Learning  
Material through Artificial Intelligent Techniques ..................................................................................... 50 

Konstantina Chrysafiadi, Christos Troussas and Maria Virvou50 

Trainable Monotone Combination of Classifiers ......................................................................................... 56 
Sergey Grosman56 

AirCSI – Remotely Criminal Investigator .................................................................................................... 58 
P. Araújo Jr., M. Mendonça and L. Oliveira58 

Curve Registration and Mean Estimation Using Warplets ......................................................................... 64 
Nenad Mijatovic, Anthony O. Smithy and Adrian M. Peterz 64 

Exploiting Higher-order Patterns for Community Detection  in Attributed Graphs ............................... 70 
L. Hu, P. Hu and T. He 70 

A Novel Automatic Video Magnification System ......................................................................................... 72 
En-Jian Cai, Dong-Sheng Li and Jie-Zhong Huang 72 

Identification of Sleep Apnea Based on Short Length Segments of HRV Data  
using Simple Perceptron ................................................................................................................................ 79 

A. Hossen79 

Adversarial Multi-task Learning of Speaker-invariant Deep Neural Network Acoustic Models  
for Speech Recognition ................................................................................................................................... 82 

L. Tóth and G. Gosztolya 82 

Deep Learning Authentication Based on Arm and Wrist Movements ....................................................... 87 
Nilay Tufek, Ozan Ata, Zeynep Oner and Zehra Cataltepe 87 

An Adaptive Threshold for Change Detection Methods using an Entropy Criterion – Application  
to Fault-tolerant Fusion in Mobile Robotics ................................................................................................. 93 

B. Daass, D. Pomorski and K. Haddadi 93 

 



1st International Conference on Advances in Signal Processing and Artificial Intelligence (ASPAI' 2019),  
20-21 March 2019, Barcelona, Spain 

4 

The Problem of High Confidence Mistakes of Deep Learning  in Safety-critical Functions ................... 98 
E. Stensrud, I. Myrtveit 98 

Intelligent Diagnosis and Signal Processing of Vibration Signal  from Rotating Machinery ................ 103 
Steven Y. Liang, Yanfei Lu and Rui Xie 103 

Improving Reliability Predictions by Stacking .......................................................................................... 108 
W. You, A. Saidi, A. Zine and M. Ichchou 108 

Identifying Land Use Functions Based on POIs and Buildings Data ....................................................... 114 
Yuhao Zhang, Xianhan Zeng, Zhicheng Liu, Yuming Qian, Junyan Yang and Qiao Wang 114 

Search for Exceeding Web Reviewers – Authorities and Trolls Using Genetic Programming ............. 119 
K. Machová and M. Ledecký 119 

Training Set Class Distribution Analysis  for Deep Learning Model – Application to Cancer  
Detection ........................................................................................................................................................ 123 

Ismat Ara Reshma, Margot Gaspard, Camille Franchet, Pierre Brousset, Emmanuel Faure,  
Sonia Mejbri and Josiane Mothe123 

Analysis of Objects Evolution in Satellite Image Time Series Transformed with Neural  
Network Autoencoder .................................................................................................................................. 128 

E. Kalinicheva, J. Sublime and M. Trocan 128 

Methods for Minimizing and Understanding E-commerce Returns ........................................................ 131 
A.K. Seewald, T. Wernbacher, A. Pfeiffer, N. Denk, M. Platzer, M. Berger  and T. Winter 131 

Sensors Fusion for Head Tracking Using Particle Filter in a Context of Falls Detection ...................... 134 
I. Halima, J. M. Laferté, G. Cormier, A. J. Fougères and J. L. Dillenseger 134 

Intelligent Models and Methods Decision Support System for Management of ICT-industry 
Development in Regions ............................................................................................................................... 140 

N. I. Yusupova, O. N. Smetanina, E. Yu. Sazonova, A. G. Ionis, A. M. Morozov, T. I. Fabarisov 140 

Advanced Analysis of Online Handwriting in a Multilingual Cohort  of Patients  
with Parkinson's Disease .............................................................................................................................. 144 

J. Mucha, J. Mekyska, M. Faundez-Zanuy, P. Sanz-Cartagena, Z. Galaz, V. Zvoncak, T. Kiska,  
Z. Smekal, K. Lopez-de-Ipina and I. Rektorova 144 

An Upper Bound for the Maximal  -quasi-clique-community Problem ............................................... 148 
Patricia Conde-Cespedes 148 

Macrocura: A Medical Diagnosis Assistant System for Traditional Chinese Medicine Primary  
Care Practices ............................................................................................................................................... 150 

Shasha Wu, Qiang Su, Wenli Fan 150 

Using Neural Networks for the Classification and Clustering of Multicomponent Alloys ..................... 153 
N. I. Yussupova, O. S. Nurgayanova, T. I. Fabarisov, A. Morozov 153 

Data Analysis on Powered Two Wheelers Riders’ Behaviour Using Machine Learning ....................... 159 
M. U. Ahmed, A. Boubezoul, G. Forsström, N. Sherif, D. Stenekap, S. Espié, A. Sundström,  
R. Södergren 159 

Drivers' Sleepiness Classification Using Machine Learning  with Physiological  
and Contextual Information ........................................................................................................................ 164 

S. Barua, M. U. Ahmed, S. Begum 164 

A Feature Selection Framework and a Predictors Study for Internet Traffic Classification ................ 168 
Santiago Egea Gómez, Luis Hernández-Callejo, Belén Carro Martínez   
and Antonio Sánchez-Esguevillas168 

 

 
 



1st International Conference on Advances in Signal Processing and Artificial Intelligence (ASPAI' 2019),  
20-22 March 2019, Barcelona, Spain 

5 

 
Foreword 

 
 
On behalf of the ASPAI’ 2019 Organizing Committee, I introduce with pleasure these proceedings devoted to 
contributions from the 1st International Conference on Advances in Signal Processing and Artificial Intelligence  
(ASPAI' 2019) held in Barcelona, Spain.  
 
Advances in artificial intelligence and signal processing are driving the growth of the artificial intelligence market 
as improved appropriate technologies is critical to offer enhanced drones, self-driving cars, robotics, etc. The two 
major factors enabling market growth are emerging artificial intelligence technologies and growth in intelligent 
signal processing. Today, more and more sensor manufacturers are using machine learning to sensors and signal 
data for analyses. The machine learning for sensors and signal data is becoming easier than ever: hardware is 
becoming smaller and sensors are getting cheaper, making Internet of things devices widely available for a variety 
of applications ranging from predictive maintenance to user behavior monitoring. Whether we are using sounds, 
vibrations, images, electrical signals or accelerometer or other kinds of sensor data, we can build now richer 
analytics by teaching a machine to detect and classify events happening in real-time, at the edge, using an 
inexpensive microcontroller for processing - even with noisy, high variation data. 
 
The ASPAI’ 2019 conference has been launched to provide a forum for open discussion and development of 
emerging artificial intelligence and appropriate signal processing technologies focused on real-word 
implementations by offering Hardware, Software, Services, Technology (Machine Learning, Natural Language 
Processing, Context-Aware Computing, Computer Vision and Signal Processing). The goal of the conference is 
to provide an interactive environment for establishing collaboration, exchanging ideas, and facilitating discussion 
between researchers, manufacturers and users. 
 
The conference is organized by the International Frequency Sensor Association (IFSA) in technical cooperation 
with media partners – IOS Press (journal ‘Integrated Computer-Aided Engineering’) and World Scientific 
(International Journal of Neural Systems). The conference program provides an opportunity for researchers 
interested in signal processing and artificial intelligence to discuss their latest results and exchange ideas on the 
new trends. 
 
In this year, we have got more than 60 submissions from which 41 papers (2 keynote, 33 oral and 6 posters) were 
selected for presentation at the Conference covering theory, design, device technology, and applications of signal 
processing and artificial intelligence. To accommodate this range of interests, the 1st ASPAI’ 2019 Conference 
was organized in four dedicated regular sessions, one special session on ‘Driver Monitoring using Machine 
Learning’ and one poster session. 
 
The proceedings contains all papers of both: oral and poster presentations. We hope that these proceedings will 
give readers an excellent overview of important and diversity topics discussed at the conference. Selected, 
extended papers will be submitted to the media partners’ journals and IFSA’s open access ‘Sensors & Transducers’ 
journal based on the proceeding’s contributions. 
 
We thank all authors for submitting their latest work, thus contributing to the excellent technical contents of the 
Conference. Especially, we would like to thank the individuals and organizations that worked together diligently 
to make this Conference a success, and to the members of the International Program Committee for the thorough 
and careful review of the papers. It is important to point out that the great majority of the efforts in organizing the 
technical program of the Conference came from volunteers. 
 
 
Prof., Dr. Sergey Y. Yurish 
ASPAI’ 2019 Conference Chairman 
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