
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP2218J-POD 

978-1-7281-7125-8 

2022 IEEE Workshop on 

Complexity in Engineering 

(COMPENG 2022) 

Florence, Italy 

18 – 20 July 2022 



 

 

 

 

 

 

 

Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP2218J-POD 

ISBN (Print-On-Demand):  978-1-7281-7125-8 

ISBN (Online):   978-1-7281-7124-1 

ISSN:                            2688-2566           

 

 

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



High-Performance Detection of Toxic Gases Using a New Microsensor based on 
Graphene Field-Effect Transistor   
Khalil Tamersit, Abdelhalim Boualleg and Hocine Bourouba 

High Photosensitivity in Band-to-Band Tunneling Regime of Carbon Nanotube Field-
Effect Phototransistor: Numerical Investigation
Khalil Tamersit 

A Machine Learning Based Model for Monitoring of Composites’ Drilling-Induced 
Defects During Assembly Production Using Terahertz Imaging Data
Amin Amini and Tat-Hean Gan 

Mining Top-K High Utility Itemset Using Bio-Inspired Algorithms
Nam Ngoc Pham, Zuzana Komínková Oplatková, Huy Minh Huynh  and Bay Vo 

A quality-based framework for data-driven SHM of heritage buildings
G. Zini, G. Bartoli, M. Betti and F. Marafini

Logic gates based on nonlinear oscillators  
Michele Bonnin, Fabrizio Bonani and Fabio L. Traversa 

ADRC Control for a Single-Stage Photovoltaic System Connected to the Three-
Phase Electrical Grid   
Ali Boukhriss 

On the equivalence of the three-link to the almost linear form  
Sergej Cêlikovsky and Milan Anderle 

On reducing the topological entropy of linearized nonlinear systems  
Graziano Chesi 

Chaotic Ant Lion Optimization Algorithm  
Donald Davendra, Magdalena Bialic-Davendra and Magdalena Metlicka 

Crosshair Optimizer  
Donald Davendra and Jason Torrence 

Dynamics of Interneurons in the Presence of a Sodium Channel Mutation  
Paolo Seghetti, Michael Pusch and Angelo Di Garbo 

Robustness of the Weighted World Air Transportation Network Components  
Issa Moussa Diop, Chantal Cherifi, Cherif Diallo and Hocine Cherifi 



Web scraping technology for a dynamics analysis of tree crown streamlining, in 
relationships with wind and meteorological data   
Yamuna Giambastiani, Stefano Romanelli, Riccardo Giusti, Stefano Cecchi, Andrea 
Antonini, Lorenzo Bottai, Alberto Ortolani and Bernardo Gozzini  

Detecting fake news using machine learning and reasoning in Description Logics  
Adrian Groza 

Stabilization of Higher Periodic Orbits of Chaotic maps using Permutation-selective 
Objective Function   
Tomas Hulka, Radomil Matousek, René Pierre Lozi 

A mathematical analysis of the socio-economic impacts of a patent waiver on 
COVID-19 vaccines   
Matteo Italia, Fabio Della Rossa and Fabio Dercole 

Exploring clustering in SOMA  
Tomas Kadavy, Michal Pluhacek, Adam Viktorin, Anezka Kazikova and Roman Senkerik 

Effect of sevo urane on cardiovascular activity at maintenance and emergence from 
anesthesia during surgery   
Yousef Kordi, Nicoletta Nicolaou 

Predictive maintenance and Structural Health Monitoring via IoT system  
Marco Claudio De Simone, Angelo Lorusso and Domenico Santaniello 

Mimicking the Complex Human Circulatory System via a Custom Hydro-mechanical 
Pulse Duplicator   
Eleonora Manzoni,  Mirco Rampazzo,  Luigi Di Micco and  Francesca Maria Susin 

Objective Evaluation of Bradykinesia Using the RehaBEElitation Serious Game  
Luanne Cardoso Mendes, Ariana Moura Cabral, Camille Marques Alves, Yann Morère, 
Isabela Alves Marques and Adriano de Oliveira Andrade  

Bayesian Training in Photonic Neural Meshes
Charis Mesaritakis, Sergios Theodoridis, Adonis Bogris 

A Machine Learning Approach for Prosumer Management in Intraday Electricity 
Markets
Saeed Mohammadi and Mohammad Reza Hesamzadeh 

Econometric Modeling of Intraday Electricity Market Price with Inadequate Historical 
Data   
Saeed Mohammadi and Mohammad Reza Hesamzadeh 



Inner Dynamics of Particle Swarm Optimization Interpreted by Complex Network 
Analysis   
Michal Pluhacek, Tomas Kadavy, Anezka Kazikova, Adam Viktorin and Roman Senkerik 

Visual spatial attention shifts decoded from the electroencephalogram enable 
sending of binary messages   
Christoph Reichert, Stefan Dürschmid, Catherine M. Sweeney-Reed and Hermann 
Hinrichs  

Experimental Implementation of a Laser Model with Cavity Loss Modulation...139 

Michele Castelluzzo, Matteo Cescato, Leonardo Ricci, Riccardo Meucci and Alessio 
Perinelli 

On the effect of the number of photons on the generation and transfer of entangled 
states between toroidal cavities via arti cial atoms...144  
Emilio H. S. Sousa, A. Vidiella-Barranco and J. A. Roversi 

NB-IoT latency evaluation with real measurements...149 
David Segura, Emil J. Khatib, Jorge Munilla and Raquel Barco 

Optimal Practical Design and Reduced Complexity of 6G sub-Terahertz Wireless 
Backhaul Networks...154  
Engy M. H. Shalma and Mohamed M. H. Shalma 

Bioinspired controller for a robotic knee orthosis...159 
Petrarca M., Bottoni M., Favetta M., Carniel S., Castelli E., Piscitelli D., and Summa S. 

Attention-based Dependability Prediction for Industrial Wireless Communication 
Systems...163  
Danfeng Sun,  Yang Yang and Hongping Wu 

Methodology for autonomous monitoring of mobile networks...167 
José Antonio Trujillo, Isabel de-la-Bandera, Jesús Burgueño, David Palacios  and Raquel 
Barco  

Exploring the complexity of African populations variability with Machine Learning...172 
Tommaso Mori, Alessandro Riga, Jacopo Moggi-Cecchi, Chiara Canfailla and Andrea 
Barucci  

Raman microspectroscopy and multivariate analysis in radiobiology: Study of the 
effects of X-ray irradiation on neuroblastoma cells...177  
Valerio Ricciardi, Lorenzo Manti, Maria Lepore, Giuseppe Perna, Maria Lasalvia, Vito 
Capozzi and Ines Delfino  



Assessing the Complexity of DC-System Simulations...182  
Jana Ihrens , Timo Schneider, Thorsten A. Kern  

The similarity between movie scripts using Multilayer Network Laplacian Spectra 
Descriptor...186  
Majda Lafhel, Lylia Abrouk, Hocine Cherifi and Mohammed El Hassouni  

Exploring Statistical Backbone Filtering Techniques in the Air Transportation Network...191  
Ali Yassin, Hocine Cherifi, Hamida Seba and Olivier Togni  

Functional electrical stimulation driven by a brain–computer interface in acute and 
subacute stroke patients impacts beta power and long-range temporal correlation...199  
Johanna Krueger, Richard Krauth, Christoph Reichert, Serafeim Perdikis, Susanne Vogt, 
Tessa Huchtemann, Stefan Dürschmid, Almut Sickert, Juliane Lamprecht, Almir 
Huremovic, Michael Görtler, Slawomir J. Nasuto, Robert T. Knight, Hermann Hinrichs, 
Hans-Jochen Heinze, Sabine Lindquist, Michael Sailer, Jose del R. Millán, Catherine M. 
Sweeney-Reed 

Optimal initial perturbations in a boundary layer with wall actuation...204  
Leonardo Bettini, Franco Auteri and Fabio Dercole




