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1  Introduction 

The present document is a report about the research activity carried out in 2019 at the 

Department of Computer, Control, and Management Engineering “Antonio Ruberti” 

(DIAG) of the Sapienza University of Rome. 

DIAG (formerly known as DIS - Dipartimento di Informatica e Sistemistica “Antonio 

Ruberti”) was established in 1983 as an evolution of the Istituto di Automatica; in 2001 it 

was named after Antonio Ruberti, the eminent scholar who founded it. For many years 

DIAG was distributed over three sites far apart from each other. In May 2007 it moved to 

the completely renewed premises of Via Ariosto 25, in the center of Rome. In 2011 the 

department changed its Italian name to the new Dipartimento di Ingegneria informatica, 

automatica e gestionale “Antonio Ruberti” with the aim of better representing its current 

expertise and interests. 

DIAG is a center for research and education at the undergraduate and graduate levels in 

computer, system, and management sciences. Basic research is the main goal of DIAG, with 

a strong emphasis on interdisciplinary research, on applications that stimulate basic 

research, and with a specific attention to technology transfer and dissemination of results. 

Collaborations are maintained with researchers in other university departments, research 

institutions and companies, in Italy and abroad. 

The main educational goal is to prepare students for professional, research and teaching 

careers either in universities or in industries in information technologies, automation, and 

management. The faculty of DIAG in 2019 consists of 30 full professors, 39 associate 

professors, and 17 assistant professors (ricercatori). They offer educational services at 

undergraduate and graduate level to several programs of the two schools of Engineering at 

Sapienza (Facoltà di Ingegneria dell’Informazione, Informatica e Statistica and Facoltà di 

Ingegneria civile ed industriale), and at graduate level to the Master in Product Design, of 

the school of Architecture (Facoltà di Architettura), with main responsibility in the curricula 

in informatics, systems and control, and engineering management. Details about teaching 

activities are not reported in this document; a description may be found 

at http://www.diag.uniroma1.it, under section “Teaching”. DIAG also offers two PhD 

programs, and cooperates with a PhD program offered by another department. They are 

briefly described in Section 2.4 of this report. 

DIAG’s research activity is organized in 6 research areas, each composed of one or more 

research groups. An overview of the groups is reported in Section 3, together with the list 

of people involved and the publications. 

2  General Information 

2.1 Location 

The location of DIAG is the building formerly known as “Scuola Silvio Pellico”, in Via 

Ariosto 25, Rome. DIAG is on the web at http://www.diag.uniroma1.it. 

 

http://www.diag.uniroma1.it/
http://www.diag.uniroma1.it/


2.2 Facilities 

Library 

Founded in 1969, the Library of the Department collects books and periodicals related to 

computer science, control theory, robotics and management engineering. It owns over 

12,000 volumes and 450 periodicals. The Library complements its collection with user access 

to all the key online resources, bibliographic databases, eBooks (accessible both on the 

library website and in the central online catalog), and scientific content discovery services. 

In particular, the Library provides access to the main databases in IT and management, i.e., 

IEEE Library, ACM Library and Derwent Innovation. The Library is open from Monday to 

Friday 8.30 - 19.30, Saturday 9:00 -13:00. There are two reading rooms available for students, 

for a total of 87 places. The Library facilities are also available to students and faculty of 

other departments and universities. In addition to the normal librarian activity, the Library 

organized presentations of the department’s degree courses (OpenDIAG), conferences on 

specific topics, and book presentations. The Library has also organized a project for the 

Alternanza Scuola Lavoro for 20 secondary school students. Finally, the Library staff helps 

professors to insert the research products in the IRIS database. 

Research Laboratories 

Several research laboratories pertain to DIAG. The following list reports name, location, 

purpose, and the person in charge for each of them. 

 

ALCOR - Vision, Perception and Learning Robotics Laboratory 

Via Ariosto 25 – basement 

The laboratory is devoted to the development of autonomous systems for operating in 

unstructured and rescue environments, as well as vision-based systems for navigation, 

environment reconstruction and recognition. 

Web: http://www.diag.uniroma1.it/alcor 

Head: Fiora Pirri 

 

BiBiLab - Bioengineering and Bioinformatics Laboratory 

Via Ariosto 25 – basement 

The laboratory aims to develop interdisciplinary methodologies by integrating diverse 

fields, such as signal processing, computer science, systems science, and statistics applied 

to medical and biological sciences, specifically including: modeling of metabolic systems, 

information processing from raw molecular biological data to solve interesting biological 

and medical problems, non-invasive estimation of the electrical activity and functional 

connectivity of the human brain, development of brain-computer interfaces for assistive 

and rehabilitation purposes. 

Web: https://www.dis.uniroma1.it/node/18225 

Head: Laura Astolfi 

 

Data And Service Integration Laboratory (DASILab) 

Via Ariosto 25 - room B213, wing B2 

The laboratory is devoted to the development of software research prototypes for service-



based and data-integration systems. 

Web: https://www.dis.uniroma1.it/node/18228 

Head: Maurizio Lenzerini 

 

DIAG Robotics Lab 

Via Ariosto 25 - basement 

The laboratory focuses on the development of advanced planning and control techniques 

for both industrial and service robots. Experimental validation takes place on fixed-base 

manipulators, mobile robots, humanoids and flying robots. 

Web: http://www.diag.uniroma1.it/labrob 

Head: Giuseppe Oriolo 

 

E-learning systems and applications laboratory (ELSA) 

Via Andrea Doria 5 (Latina) 

In the laboratory, advanced e-learning strategies for robotics and control systems are 

addressed, developed, implemented and tested through the use of real devices (mobile and 

articulated robots) available by a web-based connection. 

Head: Paolo Di Giamberardino 

 

 

Network Control Laboratory 

Via Ariosto 25 - room A215, wing A2 

The laboratory is devoted to the design, simulation, and experimental validation of 

advanced resource management, service management and interoperability management 

procedures for wireless and wired telecommunication networks as well as in energy 

distribution networks. 

Web: http://diag.uniroma1.it/nclab/ 

Head: Francesco Delli Priscoli 

 

Research Center of Cyber Intelligence and Information Security (CIS) 

Via Ariosto 25 - wing B1 

It is a multidisciplinary center developing new knowledge and operational methodologies  

to gather relevant information from cyber and physical environments and to transform it 

through intelligence processes in enriched information that can be used to prevent incidents 

that can harm the society by creating at the same time smarter complex systems. 

Web: http://www.cis.uniroma1.it/ 

Head: Alberto Marchetti Spaccamela 

 

ROCOCO - COgnitive COoperating RObots Laboratory 

Via Ariosto 25 – basement 

The laboratory deals with the experimental activities aiming at the implementation of 

intelligent robots, in several application domains, including agricultural robotics, robots for 

cultural heritage and service robots. The laboratory is responsible of the SPQR team, which 

participates in several international robotics competitions. 

Web: http://www.diag.uniroma1.it/labrococo/ 

Head: Daniele Nardi 



 

Systems and Control Laboratory 

Via Ariosto 25 – basement 

The laboratory is devoted to the development and experimental verification of new control 

strategies. 

Head: Paolo Di Giamberardino 

 

Web Algorithmics and Data Mining Laboratory (WADAM) 

Via Ariosto 25 - room A220, wing A2 

The laboratory is devoted to the design of algorithms for web and data-mining related 

problems. 

Head: Aris Anagnostopoulos 

 

Wireless Sensor Networks Laboratory 

Via Ariosto 25 – basement 

The laboratory is devoted to the development and experimental verification of protocols 

and algorithms for WSNs. 

Web: https://www.dis.uniroma1.it/node/18236 

Head: Andrea Vitaletti 

Educational Laboratories 

DIAG also manages two educational laboratories of the School of Engineering, located 

outside the DIAG building and used for hands-on teaching and for studying. These are 

named after Paolo Ercoli, the founder of the Computer science component of the 

department. 

 

Computer Science Laboratory Paolo Ercoli for introductory courses 

Via Tiburtina 205, RomaAbout 150 stations are available for undergraduate teaching. 

Head: Camil Demetrescu 

 

PC and Workstations Laboratory Paolo Ercoli for advanced courses 

Via Eudossiana 18, Roma 

About 75 PC and workstations are available for the graduate teaching. 

Head: Umberto Nanni 

2.3 People 

Head of department: Tiziana CATARCI 

Administration head: Fabio TUFILLI 

Professors 

Roberto BALDONI 

Stefano BATTILOTTI 

Luigia CARLUCCI AIELLO 

Giuseppe CATALANO 

Tiziana CATARCI 

Bruno CICIANI 



Febo CINCOTTI 

Cinzia DARAIO 

Giuseppe DE GIACOMO 

Alessandro DE LUCA 

Francesco DELLI PRISCOLI 

Camil DEMETRESCU 

Gianni DI PILLO 

Francisco FACCHINEI 

Luca IOCCHI 

Alberto ISIDORI 

Maurizio LENZERINI 

Stefano LEONARDI 

Stefano LUCIDI 

Alberto MARCHETTI SPACCAMELA 

Salvatore MONACO 

Umberto NANNI 

Daniele NARDI 

Alberto NASTASI 

Giuseppe ORIOLO 

Laura PALAGI 

Fiora PIRRI 

Pierfrancesco REVERBERI 

Riccardo ROSATI 

Francesca SANNA RANDACCIO 

Antonio SASSANO 

Marco SCHAERF 

Associate professors 

Aris ANAGNOSTOPOULOS 

Laura ASTOLFI 

Alessandro AVENALI 

Luca BECCHETTI 

Luca BENVENUTI 

Roberto BERALDI 

Silvia BONOMI 

Renato BRUNI 

Claudia CALIFANO 

Ioannis CHATZIGIANNAKIS 

Idiano D'ADAMO 

Tiziana D'ALFONSO 

Fabrizio D'AMORE 

Rosa Maria DANGELICO 

Alberto DE SANTIS 

Marianna DE SANTIS 

Alessandro DI GIORGIO 

Francesca DI PILLO 

Lorenzo FARINA 

Giorgio GRISETTI 

Daniela IACOVIELLO 

Leonardo LANARI 

Domenico LEMBO 

Paolo LIBERATORE 

Giorgio MATTEUCCI 

Massimo MECELLA 

Christian NAPOLI 

Fabio NONINO 

Paola PACI 

Fabio PATRIZI 

Antonio PIETRABISSA 

Leonardo QUERZONI 

Massimo ROMA 

Giuseppe SANTUCCI 

Roberta SESTINI 

Marco TEMPERINI 

Marilena VENDITTELLI 

Andrea VITALETTI 

Assistant professors (ricercatori) 

Irene AMERINI 

Roberto CAPOBIANCO 

Chiara CONTI 

Andrea CRISTOFARO 

Paolo DI GIAMBERARDINO 

Adriano FAZZONE 

Luca FRACCASCIA 

Riccardo LAZZERETTI 

Francesco LEOTTA 

Giampaolo LIUZZI 

Andrea MARRELLA 

Riccardo MARZANO 

Mattia MATTIONI 

Valsamis NTOUSKOS 

Manuela PETTI 

Simone SAGRATELLA 

Jlenia TOPPI 

 



Post doc (research associates) and research assistant 

Khaled AL KHUDIR 

Georgios AMANATIDIS 

Marco ANGELINI 

Alessandro ANNARELLI 

Gabriella CARAMAGNO 

Camillo CARLINI 

Massimo CEFALO 

Angela CIARAMIDARO 

Gianluca CIMA 

Emma COLAMARINO 

Emilio COPPA 

Massimiliano D'ANGELO 

Daniele Cono D'ELIA 

Giuseppe DI LUNA 

Pierangelo DI SANZO 

Antonio DI STASIO 

Dell'atti DONATO 

Marco FERRO 

Claudio Roberto GAZ 

Alessandro GIUSEPPI 

Maram KHATIB 

Philip LAZOS 

Lorenzo LEPORE 

Francesco LIBERATI 

Federico LISI 

Emanuele MAGRINI 

Valerio MODUGNO 

Giulia PALOMBI 

Martina PANFILI 

Alessandro PELLEGRINI 

Giuseppe PERELLI 

Federico PETITTI 

Maria Grazia PUXEDDU 

Rebecca REIFFENHAUSER 

Francesco RICCIO 

Capobianco ROBERTO 

Alessandro RONCA 

Giacomo RONCONI 

Marco RUZZI 

Valerio SANTARELLI 

Marta SANZARI 

Nicola SCIANCA 

Federico SICILIANO 

Vincenzo SURIANI 

Luigi VONA 

Temirlan ZHARKYNBEK 

Administration staff 

Antonella CANCELLIERI 

Antonietta CANGELLI 

Federica CANNELLI 

Ugo CINELLI 

Sara CIOTTI 

Annalisa CIRINNA' 

Andrea DORI 

Sabrina GIAMPAOLETTI 

Luciano GRANDI 

Domenico MACARI 

Giuseppina MELITA 

Giulia OLIVIERI 

Marcello PANI 

Roberta PROIETTI SEMPRONI 

Tiziana TONI 

Fabio TUFILLI 

  



2.4 Doctoral programs 

DIAG hosts the PhD programs in Automatica, Bioengineering and Operations Research, 

in Data Science and in Engineering in Computer Science. 

Website: http://www.diag.uniroma1.it/dottorati-di-ricerca 

Automatic Control, Bioengineering and Operations Research 

Coordinator: Giuseppe Oriolo 

 

The Academic Board of the PhD program in Automatic Control, Bioengineering and 

Operations Research is coordinated by Giuseppe ORIOLO. This PhD program is the result 

of merging the two former PhD programs in Systems Engineering and in Operations 

Research, and has now three curricula, i.e., Automatic Control, Bioengineering, and 

Operations Research. The research topics are: systems theory, nonlinear and optimal 

control, control applications, robotics, networked systems, metabolic systems, 

neuroengineering, bioinformatics, bioelectrical signal processing, combinatorial 

optimization, nonlinear programming, network design, neural networks, logistics. 

 

PhD students 

XXXII course 

Maria Laura ACETO 

Yuri ANTONACCI 

Tommaso COLOMBO 

Massimiliano D'ANGELO 

Eduardo FRANCO 

Giorgio GRANI 

Maram KHATIB 

Hayman Salih MOHAMMED 

Maria Grazia PUXEDDU 

Nicola SCIANCA 

XXXIII course 

Barbara BARROS CARLOS 

Francesco CURIA 

Danny D'AGOSTINO 

Paolo FERRARI 

Tommaso GIOVANNELLI 

Alessio MORESCHINI 

Antonio ORNATELLI 

Francesco ROMITO 

Mirko ROSSI 

Ruggiero SECCIA 

Andrea TORTORELLI 

XXXIV course 

Marco BORESTA 

Anna Livia CROELLA 

Mohamed ELOBAID 

Roberto GERMANà 

Andrea ILGRANDE 

Esteban SALGADO 

Spyridon TARANTOS 

Edoardo Maria TRONCI 

Giulio TURRISI 

XXXV course 

Valerio AGASUCCI 

Federico BATTISTA 

Marco CAPOTONDI 

Emanuele DE SANTIS 

Valeria DE SETA 

Andrea DI STEFANO 

Manuel DONSANTE 

Muhammad IMRAN 

Aldo LAZICH 

Diego Maria PINTO 

Edoardo Maria POLO 

Filippo Maria SMALDONE 

Paolo Maria VICECONTE 

 



PhD theses completed in 2019 

 
Khaled AL KHUDIR 

Optimal redundancy control for robot manipulators 

Advisor: Alessandro De Luca 

 

Matilde BERTOLI 

Gait characterization using wearable inertial sensors in healthy and pathological populations 

Advisor: Ugo Della Croce 

 

Stefano BERTULETTI 

Development and applications of an innovative wearable system based on Time-of-Flight 

technology for the measurement of the human movement 

Advisor: Ugo Della Croce 

 

Emma COLAMARINO 

Implementing physiologically-based approaches to improve Brain-Computer Interfaces usability in 

post-stroke motor rehabilitation 

Advisor: Febo Cincotti 

 

Daniele DE SIMONE 

A framework for safe human-humanoid coexistence 

Advisor: Giuseppe Oriolo 

 

Marco FERRO 

Vision-based methods for state estimation and control or robotic systems with application to mobile 

and surgical robots 

Advisor: Marilena Vendittelli 

 

Robinson GUACHI 

Nonlinear effects in finite element analysis of colorectal surgical clamping 

Advisor: Febo Cincotti 

 

Marianna INGLESE 

Advanced perfusion quantification methods for dynamic PET and MRI data modelling 

Advisor: Febo Cincotti 

 

Federico LISI 

Artificial intelligence based multi agent control system 

Advisor: Francesco Delli Priscoli 

 

Ludovica MACCARRONE 

A new mixed-integer modeling approach for capacity-constrained continuous-time scheduling 

problems 

Advisor: Stefano Lucidi 

 

Matteo MEKHAIL 

Distributed estimation for nonlinear systems 



Advisor: Stefano Battilotti 

 

Anna MELCHIORI 

Dynamic flow problems with bounded number of paths: Models, algorithms and applications 

Advisor: Antonino Sgalambro 

 

Marco VIOLA 

Gradient-based methods with subspace acceleration for quadratic programming problems and 

applications 

Advisor: Massimo Roma 

Data Science 

Coordinator: Stefano Leonardi 

 

The Academic Board of the PhD program in Data Science is coordinated by Stefano 

LEONARDI. Data Science is an interdisciplinary field of study that has established itself in 

recent years in order to offer the methodological tools and technologies necessary for the 

management and analysis of big data and their valorization in industry, services, and 

search. The phenomenon of big data has revolutionized countless sectors of economic social 

activity. The phenomenon of big data has also profoundly modified the research 

methodologies and the development of technological innovation in numerous disciplines 

and applications. The main objective of this PhD is the realization of interdisciplinary 

research projects of Data Science that lead to the development of innovative methodologies 

and technologies based on the use of big data in the following fields of application: i) 

Advanced digital platforms, ii) Management of urban spaces and environmental resources, 

iii) Medicine and health, iv) Economic and Social Analysis. 

PhD students 

XXXIV course 

Giorgio BARNABO 

Federico FUSCO 

Lorenzo LASTILLA 

Leonardo MARTINI 

Giovanni TRAPPOLINI 

 

 

XXXV course 

Matteo BOHM 

Valerio GUARRASI 

Tommaso LANCIANO 

Luca MAIANO 

Andrea MARCOCCHIA 

Valerio MARSOCCI 

Timur OBUKHOV 

Giuseppe PASCULLI 

Marco ZECCHINI 

Engineering in Computer Science 

Coordinator: Camil Demetrescu 

 

The Academic Board of the PhD program in Engineering in Computer Science is 

coordinated by Camil DEMETRESCU. The research topics include: theory of algorithms, 

computer systems, databases, programming languages, theoretical computer science, 



image processing, artificial intelligence, cognitive robotics, VLSI, computational logics, 

performance evaluation, distributed software architectures, human-computer interaction, 

computer networks and security. 

 

PhD students 

XXXII course 

Dario ALBANI 

Gianluca CIMA 

Bartolomeo DELLA CORTE 

Paola FERRARELLI 

Valentina GREGORI 

Giuseppe LAURENZA 

Massimiliano MANCINI 

Romolo MAROTTA 

Nizar MASSOUH 

Hanteer OBAIDA 

Francesco PUJA 

Filipp SAMOILOV 

Dominik SCHLEGEL 

Mahmoud SHARF 

Lun WANG 

XXXIII course 

Irvin ALOISE 

Mirco COLOSI 

Stefano CONOCI 

Federico CROCE 

Antonio D'INNOCENTE 

Giovanni FARINA 

Michele GENTILI 

Simone LENTI 

Luca MASSARELLI 

Cristina MENGHINI 

Francesco SAPIO 

Federico SCAFOGLIERI 

Emiliano SILVESTRI 

XXXIV course 

Simone AGOSTINELLI 

Edoardo ALATI 

Graziano BLASILLI 

Luca BORZACCHIELLO 

Lorenzo BRIGATO 

Carlos Salvador CARBONE LORIO 

Stefano CARNA 

Jim Martin CATACORA OCANA 

Jesus Fernando CEVALLOS MORENO 

Paolo FANTOZZI 

Marco FAVORITO 

Mulham FAWAKHERJI 

Lauren Stacey FERRO 

Manuel NAMICI 

XXXV course 

Emanuele ANTONIONI 

Eleonora BERNASCONI 

Pietro BORRELLO 

Francesco CHIARIELLO 

Bacocco DUILIO LUCA 

Mahboobeh ESTAKHRI ESTAHBANATI 

Luigi FEOLA 

Serena FERRACCI 

Francesco FUGGITTI 

Tiziano GUADAGNINO 

Lorenzo MAURO 

Alessia PALLESCHI 

Andrea PICCIONE 

Gabriele PROIETTI MATTIA 

Elena UMILI 

 

 
PhD theses completed in 2019 

 
Bartolomeo DELLA CORTE 

Leveraging Least Squares for a Unified Methodology in Mobile Robotics and SLAM problems 

Advisor: Grisetti Giorgio 

 



Simone ECONOMO 

Techniques and tools for program tracing and analysis with applications to parallel programming 

Advisor: Quaglia Francesco 

 

Paola FERRARELLI 

Implementation and Assessment of an instructional method for learning Newtonian Physics using 

robots 

Advisor: Iocchi Luca 

 

Valentina GREGORI 

An Analysis of the Visuomotor Behavior of Upper Limb Amputees to Improve Prosthetic Control 

Advisor: Caputo Barbara 

 

Marco IMPEROLI 

Algorithms for Embedded Industrial Vision: from Stereo Matching to Textureless Object 

Localization and Grasping 

Advisor: Pretto Alberto 

 

Giuseppe LAURENZA 

Critical Infrastructures Security: Improving Defense Against Novel Malware and Advanced Per- 

sistent Threats 

Advisor: Baldoni Roberto, Querzoni Leonardo 

 

Romolo MAROTTA 

Innovative Concurrent Data Structures and Synchronization Supports in Multi-core Platforms 

Advisor: Quaglia Francesco 

 

Ciro POTENA 

Perception and Environment Modeling in Robotic Agriculture Contexts 

Advisor: Nardi Daniele 

 

Paolo RUSSO 

Broadening Deep Learning horizons: models for RGB and Depth images adaptation 

Advisor: Caputo Barbara 

 

Mahmoud SHARF 

Towards an Innovative Service Digitalization in Smart Spaces: A User-Oriented Approach 

Advisor: Catarci Tiziana 

2.5 Visiting Scientists and Scholars 

• Emmanuelle ANCEAUME, CNRS, Univ Rennes, Inria, IRISA, September 2019. 

• Allan BORODIN, University of Toronto, June 2019 to July 2019. 

• Jeffrey Too CHUAN TAN, Nankai University, October 2019. 

• Frank DELLAERT, Georgia Institute of Technology, October 2019. 

• Adel DJELLAL, University of Annaba, October 2019. 

• Julián ESTéVEZ, University Pais Vasco, November 2019. 

• Mary-Ellen FOSTER, University of Galsgow , April 2019. 



• Joaquim JUDICE, Instituto de Telecomunicações FCTUC – DEEC Polo II 

Universidade de Coimbra, June 2019. 

• Johan KON, Eindhoven University of Technology, September 2019 to December 

2019. 

• Fabrizio Maria MAGGI , February 2019 to March 2019. 

• Al-baali MEHIDDIN, Department of Mathematics, Sultan Qaboos University, 

Muscat, Oman, July 2019. 

• Claude MOOG, Laboratoire des Sciences du Numerique de Nantes, France, January 

2019 to February 2019. 

• Ron PETRICK, Heriot-Watt University, March 2019 to May 2019. 

• Paolo ROMANO, INESC-ID, Lisboa, Portugal, November 2019 to December 2019. 

• Joanna WOLSZCZAK-DERLACZ, Gdańsk University of Technology, 

Poland, September 2019 to January 2020. 

2.6 Seminars and Workshops 

Many scientists are invited to deliver seminars at DIAG. Below we report the list of 

seminars for the year 2019, in chronological order. We also report the workshops and 

special scientific events organized at DIAG. 

• March 6, 2019, Luca Ardito, Università Campus Bio-Medico di Roma: The interplay 

between technology characteristics, R&D internationalization, and new product introduction. 

• March 7, 2019, Inaugurazione Master di I livello in Management del Trasporto Pubblico 

Locale. 

• March 13, 2019, Aharon Ben-Tal: Robust optimization. 

• March 25, 2019, Prof. Gabriele Eichfelder: Handling non-convex or expensive objectives: 

algorithms for multiobjective optimization without scalarization. 

• March 28, 2019, Idiano D'Adamo: Economic sustainability of biomethane: The green 

revolution in the transport sector. 

• March 29, 2019, Paul Duetting (London School of Economics): Simple versus Optimal 

Contracts. 

• April 1, 2019, Shufang Zhu (School of Computer Science and Software Engineering at 

East China Normal University):  Temporal Synthesis with Reachability and Safety Goals. 

• April 8, 2019, Fabrizio Silvestri (Facebook): Neural Natural Language Processing - Dr. 

Fabrizio Silvestri (Facebook) . 

• April 10, 2019, Manuela Petti: vincitrice RTD-A per il SSD ING-INF/06. 

• April 15, 2019, Silvio Lattanzi (Google Research): Distributed Models, Mapreduce and 

Large Scale Algorithms. 

• May 7, 2019, Fondi UE: a cosa servono e cosa Finanziano - Il PON Imprese e Competitività. 

• May 17, 2019, Federico Testa (Presidente ENEA): MORE@DIAG: Le politiche energetiche 

italiane e la sfida della sostenibilità. 

• May 17, 2019, Gabriele Iommazzo: MORE@DIAG: Algorithmic Configuration By 

Learning And Optimization. 

• May 20, 2019, Jlenia Toppi: EEG-based brain connectivity underlying the neural basis of 

human cognition. 

• May 20, 2019, Adriano Fazzone: Algorithms for Organizing Workers in the Online Labor 

Market and for Reducing Recommendation-Bias in Online Markets. 



• May 20, 2019, Francesco Leotta: Smart Environments. Incorporating Users via Behaviors' 

Analysis and Advanced Interfaces. 

• May 27, 2019, Chris Schwiegelshohn, Francesco Bonchi (ISI Torino & Eurecat), Carlos 

Castillo (UPF Barcelona): Algorithmic bias and ethics of ML systems  - Data Science PhD 

Course . 

• May 30, 2019, Andrea Cristofaro: Some results in optimal control of mobile robots. 

• June 3, 2019, First International Workshop on Open Data and Ontologies for Cultural 

Heritage (ODOCH 2019). 

• June 3, 2019, 31st International Conference on Advanced Information Systems Engineering 

(CAiSE 2019). 

• June 10, 2019, Joaquim Judice: Linear Complementarity Problems: Applications, 

Formulations and Algorithms. 

• June 11, 2019, Bissan Ghaddar: A cut generation scheme for binary polynomial optimization 

problems. 

• June 11, 2019, Joe Naoum-Sawaya: Learning, Conjoint Analysis, and Binary Quadratic 

Optimization. 

• June 20, 2019, Tinglong Dai - Johns Hopkins University: Conspicuous by Its Absence: 

Diagnostic Expert Testing under Uncertainty. 

• June 21, 2019, Alessio Merlo: "2009-2019: the #10yearschallenge of Mobile Security". 

• June 21, 2019, Claudia Califano: Analysis of the structural properties of time--delay systems 

affected by constant commensurate delays. 

• June 21, 2019, Antonio Pietrabissa: Overview of research activity in the field of systems and 

control methodologies applied to network control problems. 

• July 2, 2019, Vinit Parida (Luleå University of Technology): Digitalization and business 

model innovation in the Swedish industrial ecosystem: Opportunities, challenges and lesson 

learned. 

• July 3, 2019, Vinit Parida (Luleå University of Technology): Attracting Research Funds: 

Matching high impact practical problem with high impact research. 

• July 18, 2019, Riccardo Lazzeretti: Computing with private data - Data Processing in the 

Encrypted Domain. 

• July 18, 2019, Tiziana D'Alfonso: Impact of network configuration on high-speed rail 

adoption and development. 

• July 18, 2019, Irene Amerini: Strategies for Countering Fake Information: new trends in 

multimedia authenticity verification and source identification. 

• July 18, 2019, Luca Iocchi: Cognitive Social Robots. 

• July 23, 2019, Mehiddin Al-Baali Department of Mathematics, Sultan Qaboos 

University, Muscat, Oman: On Recent Modifications of Conjugate Gradient Algorithms for 

Large-Scale Unconstrained Optimization. 

• September 17, 2019, Jan Brueckner, University of California Irvine: Workshop "Critical 

Issues in Transport Economics". 

• September 20, 2019, Marianna De Santis: Augmented Lagrangian Approaches for Solving 

Doubly Nonnegative Programs. 

• September 20, 2019, Andrea Vitaletti: From Decentralized Data Collection to 

Decentralized Data Management. 

• September 20, 2019, Alessandro Di Giorgio: From traditional power systems to smart 

grids: A control perspective. 

• September 24, 2019, Christian Napoli: AI: Advances in Imagination. 



• October 15, 2019, Prof. Chu-Sing Yang: Design and Implementation of an Automated 

Event Log Analysis System based on Event Correlation and Machine Learning. 

• October 17, 2019, 25 anni di ISFORT: Il contributo scientifico e di innovazione della Ricerca 

di ISFORT nell'Italia dei Trasporti. 

• October 21, 2019, Frank Dellaert: Seminar: Factor Graphs and Distributed Inference in 

Robotics and Vision. 

• October 21, 2019, Dr. Michele Focchi  (Istituto Italiano di Tecnologia): Locomotion 

strategies for quadruped robots. 

• October 24, 2019, Manuel Keppler: Seminar: Control of Soft Robots. 

• October 29, 2019, Panagiota Fatourou: Concurrent Dictionaries Supporting Complex 

Queries. 

• November 7, 2019, Philip Lazos: (Sapienza University of Rome): How to Win at Bitcoin. 

• November 12, 2019, 9th Meeting on Industrial Vision. 

• November 13, 2019, Workshop on Edge Machine Learning for Smart IoT Environments. 

• November 13, 2019, Tutorial on Embedded Artificial Intelligence. 

• November 13, 2019, Workshop on Ambient Intelligence for promoting Sustainable 

Behaviors. 

• November 14-15 2019, European Conference on Ambient Intelligence (AMI) 2019. 

• November 14, 2019, Salvatore Iaconesi and Oriana Persico: Datapoiesis: art, data and AI 

to create augmented sensibility to complex phenomena. 

• November 15, 2019, John Pagonis: Evidence based UX: A case study of using UX research 

to allocate funds for a product backlog in the smart mobility. 

• November 15, 2019, Alex Gluhak: SynchroniCity: Moving the market beyond Smart City 

Islands. 

• November 18, 2019, Prof. Hervé Debar: A quantitative study of vulnerabilities in the 

Medical Internet of Things. 

• November 19, 2019, Marco Temperini: 9Conversations: Network building for self-

employment of refugees. 

• November 20, 2019, Premio MIMOS alla migliore tesi di laurea magistrale a uno studente 

del DIAG. 

• November 29, 2019, Agostino Martinelli (INRIA Grenoble, France): Nonlinear 

Unknown Input Observability: the General Analytic Solution. 

• December 9, 2019, Charalampos Tsourakakis (Boston University and Harvard): Graph 

Clustering with Noisy Queries and Motifs . 

• December 10, 2019, Jose-Victor Rodriguez: Communications at the speed of light. 

• December 12, 2019, Allan Borodin (University of Toronto): Two quantitative studies 

concerning voting systems. 

• December 16, 2019, Prof. Piergiorgio Donatelli: Prospettive etiche dell’intelligenza 

artificiale: sfide e svolte. 

• December 16, 2019, Angela Faragasso (University of Tokyo):  Toward Reproducible 

Research: Benchmarking and Verification in Medical and Remote-Controlled Rescue Robotics. 

• December 16, 2019, Dr. Walter Mecchia: La gestione dei processi di sicurezza nei 

programmi internazionali per lo sviluppo dei sistemi strategici e le infrastrutture critiche. 

2.7 Honours and Awards 

• Fabio Patrizi ICDT Test of Time Award 2019, Test-of-time Award for the paper 

Alin Deutsch, Richard B. Hull, Fabio Patrizi, Victor Vianu: Automatic verification of 



data-centric business processes, ICDT 2009.The prize is awarded to the paper that has 

had a significant impact in terms of research, methodology, conceptual contribution, 

or transfer to practice since it appeared in the proceedings of ICDT. It is given to the 

best such paper of the ICDT conference that took place ten years ago.   

• Simone Agostinelli, Andrea Marrella, Francesco Sapio: Best Forum Paper Award" 

Achieving GDPR Compliance of BPMN Process Models", pubblicato in: 31th 

International Conference on Advanced Information Systems Engineering (CAiSE 

2019). 

• Lorenzo Brigato, Luca Iocchi, Nizar Massouh: Best Paper Award For Engineering 

Contribution RoboCup 2019 

• Tommaso Giovannelli: Best research Proposal on Healthcare Management 2019, Prize 

obtained from the EURO Working Group on Operational Research Applied to Health 

Services (ORAHS)Title of the proposal: “A simulation-based optimization approach 

for the improvement of the Emergency Department Management” 

• Rosa Maria Dangelico: List of 100.000 top scientists, Included in the list of 100.000 top 

scientists developed by Ioannidis JPA, Baas J, Klavans R, Boyack KW (2019) A 

standardized citation metrics author database annotated for scientific field. PLoS Biol 

17(8): e3000384 (Single Year 2017) 

• Luca Fraccascia Bando Giovani AiIG , Project proposal "The relationships betwen 

industry 4.0 and sustainability", financed by AiIG (Associazione italiana di Ingegneria 

Gestionale). Other research team members: Piera Centobelli (University of Naples 

Federico II) e Guido Orzes (Free University of Bozen)  

• Luca Fraccascia: Giorgio Pagliarani Best Paper Award 2019, Award to the best paper 

published on international journals by young researchers, not co-authored by 

associate or full professors. Awarded paper: "Fraccascia, L., 2019, “The Impact of 

Technical and Economic Disruptions in Industrial Symbiosis Relationships: An 

Enterprise Input-Output Approach,” Int. J. Prod. Econ., 213, pp. 161–174" 

• Mattia Mattioni: Premio di dottorato SIDRA 2019, Premio nazionale per la migliore tesi 

di dottorato in Automatica svolta presso una Università italiana 

(http://www.automatica.it/premio-di-dottorato/).   

• Roberto Baldoni, Giuseppe Di Luna , Luca Massarelli , Leonardo Querzoni: DIMVA 

2019 Best Paper Award Runner-Up, Nel 2019 l'articolo "SAFE: Self-Attentive Function 

Embeddings for Binary Similarity", è stato selezionato come Best Paper Award 

Runner-Up all'interno della 16th Conference on Detection of Intrusions and Malware 

& Vulnerability Assessment (DIMVA) 

• Premio MIMOS per la migliore tesi di laurea magistrale: Alessandro Spada, laureato 

magistrale in Artificial Intelligence and Robotics al DIAG nel Gennaio 2017 con la tesi 

"Locomotion and Telepresence in Virtual and Real Worlds” svolta presso il 

Laboratorio di Robotica del DIAG, è risultato il vincitore della VIII edizione del 

Premio MIMOS (Movimento Italiano Modellazione e Simulazione) per la categoria 

Tesi di Laurea Magistrale. 

• Alessandro De Luca: 2019 IEEE-RAS George Saridis Leadership Award in Robotics and 

Automation, with the following citation: “For contributions to the robotics and 

automation community through research innovation and education, 

and for leadership in publication and conference activities in RAS”. 

 



2.8 Contracts 

Researches carried on at DIAG are funded by public agencies and/or companies. Some of 

them span over many years. For each contract, we list below contractor, funding (in Euro), 

title, project leader, and duration. Titles of contracts funded by Italian entities are reported 

in Italian. 

Companies 

• ADF SERVICE - Analisi dei costi e dei risultati economico finanziari delle imprese di 

distribuzione farmaceutica italiana, Giorgio Matteucci, € 12000, ending 31-12-2019. 

• SIAE - individuazione delle possibili applicazioni delle tecnologie blockChain alle 

varie fasi della filiera della gestione dei diritti d'autore, Andrea Vitaletti, € 28500, 

ending 31-12-2019. 

• PROMOBUS SRL - Linee guida operative per l'apertura del mercato TPL su gomma, 

Giuseppe Catalano, € 15000, ending 31-12-2019. 

European Union (EU) 

• H2020 - AI4EU - A European AI On Demand Platform and Ecosystem, Daniele Nardi  

€ 78206,00, ending 31-12-2021 

• H2020-ERC - AMDROMA - Algorithmic and Mechanism Design Research in Online 

Markets, Stefano Leonardi, € 1780150,00, ending 30-06-2023 

• H2020 EUROBENCH - BEAST - Benchmark-Enabling Active Shopping Trolley, Luca 

Iocchi, € 45000,00, ending 31-01-2021 

• H2020 MSCA - DOCMA - Disorders of Consciousness (DoC): enhancing the transfer 

of knowledge and professional skills on evidence-based interventions and validated 

technology for a better management of patients, Febo Cincotti, € 126000,00, ending 31-

12-2021 

• H2020 MSCA - FIRST - virtual Factories: Interoperation suppoRting buSiness 

innovaTion, Massimo Mecella, € 207000,00, ending 31-12-2021 

• H2020 EUROBENCH - MADROB - Modular Active Door for RObot Benchmarking, 

Luca Iocchi , € 45000,00, ending 31-01-2021 

• H2020 - PANACEA - Protection and privAcy of hospital and health iNfrastructures 

with smArt Cyber sEcurity and cyber threat toolkit for dAta and people, Silvia 

Bonomi,Giuseppe Santucci, € 322500,00, ending 31-12-2021 

• H2020 - RISIS2 - European Research Infrastructure for Science, technology and 

Innovation policy Studies 2, Cinzia Daraio, € 190625,00, ending 31-12-2022 

• H2020 - SCIROC - European Robotics League plus Smart Cities Robot Competitions, 

Daniele Nardi , € 300000,00, ending 31-01-2022 

• H2020 - SECONDHANDS - SecondHands: A Robot Assistant For Industrial 

Maintenance Tasks, Fiora Pirri, € 993750,00, ending 30-04-2020 

• H2020-ERC - WhiteMech - White-Box Self-Programming Mechanisms, Giuseppe De 

Giacomo , € 2499197,00, ending 31-10-2024 

 



Italian Institutions 

• MIUR-PRIN 2017 - ALGADIMAR - ALgorithms, GAmes and DIgital MARkets, 

Stefano Leonardi, € 139990,00, ending 28-02-2023. 

• Metropolitana milanese spa - MM spa - Analisi a supporto della definizione e della 

riciesta di finanziamento di progetti sviluppo della rete metropolitana, Giuseppe 

Catalano, € 38000, ending 31-12-2019. 

• ADF Service srl - Analisi dei costi e dei risultati economico finanziari delle imprese di 

distribuzione farmaceutica italiana, Giorgio Matteucci, € 12000, ending 30-06-2019. 

• Ministero Infrastrutture e Trasporti - Comando Generale del Corpo delle Capitanerie 

di Porto - Analisi del problema del dimensionamento del numero di risorse umane 

da allocare nelle diverse sedi delle Capitanerie di Porto, Alberto Nastasi, Fabio 

Nonino, € 35000, ending 04-12-2020. 

• Regione Lazio - ARCA - Academic Research Creativity Archives, Massimo Mecella, € 

82720,23, ending 07-02-2020. 

• Rete Autostrade Mediterranee Spa - Attività di ricerca e supporto per un servizio di 

ricerca per il supporto scientifico-metodologico e supervisione per la determinazione 

dei costi standar per il trasporto pubblico locale su gomma, Alessandro Avenali, 

Giorgio Matteucci, € 39000, ending 30-11-2019. 

• Regione Lazio - Direzione regionale infrastrutture e mobilità - Attività di richiesta e 

supporto per attività di intervento per aggiornamento studio preliminare volto alla 

individuazione del costo efficiente per la gestione delle Ferrovie concesse Regione 

Lazio, Luca Iocchi, € 35000, ending 31-01-2021. 

• MIUR-PRIN 2015 - Comparing Governance Regime Changes in Higher Education: 

systemic performances, national policy dynamics, and institutional responses. A 

multidisciplinary and mixed methods analysis, Cinzia Daraio, € 84000,00, ending 05-

02-2020. 

• Regione Lazio - DTC - Distretto Tecnologico per le nuove tecnologie applicate ai beni 

culturali, Massimo Mecella, Marco Schaerf , € 68224,00, ending 24-07-2020. 

• MIUR-PRIN 2017 - GREEN TAGS - Chipless radio frequency identification (RFID) for 

GREEN TAGging and Sensing, Christian Napoli, € 169000,00, ending 28-02-2023. 

• MIUR-PRIN 2017 - HOPE - High quality Open data Publishing and Enrichment, 

Maurizio Lenzerini, € 183737,00, ending 28-02-2023. 

• Ministero Sviluppo Economico - I4ALL - Internet for all, Daniele Nardi, € 62692,00, 

ending 30-04-2019. 

• Lazio Innova Spa - Partecipazione WomENcourage, Tiziana Catarci, € 16000, 

ending 18-09-2019. 

• Ministero della Salute - RECOMmENceR: RE-establishing COrtico Muscolar 

COMunication to ENhance Recovery. Clinical validation of BCI-controlled 

Functional Electrical Stimulation for upper limb rehabilitation after stroke, Jlenia 

Toppi, € 57222,00, ending 01-12-2022. 

• Agenzia Spaziale Italiana - SPATIO - Progetto Stem sPAce educaTIOn, Massimo 

Mecella, Tiziana Catarci, € 29393,00, ending 31-12-2019. 

• Ministero della Salute - Ricerca Finalizzata 2018 - IRCCS Fondazione Santa Lucia - 

The PROMOTOER: a Brain Computer Interface-based intervention that promotes 

upper limb functional motor recovery in subacute stroke patients. A randomized 

controlled trial, Febo Cincotti, ending 01-12-2022. 



• Regione Lazio - URBEM - Urban Environment Management, Bruno Ciciani, € 

115789,00, ending 18-07-2019. 

Research Agreements (Convenzioni) 

• Braintrends Srl, ending 28-07-2020 

• Centro di Ricerca per gli alimenti e nutrizione CREA, ending 23-01-2020 

• FONDAZIONE S. LUCIA (accordo di collaborazione scientifica), ending 13-10-2019 

• IASI CNR, ending 28-07-2020 

• Join Study Agreement between DIAG and IBM Almaden Research Lab, Domenico 

Lembo, ending 01-11-2020 

• Universidate do Porto, ending 23-01-2021 

  



3  Research Areas 

The scientific activities of the Department cover six Research Areas, responsible for 

identifying and coordinating research programs and for supporting teaching activities. 

Each area includes one or several research groups. Research areas are: 

 

• Biomedical Engineering 

• Economics 

• Engineering in Computer Science 

• Management Engineering 

• Operations Research 

• Systems and Control Engineering 

3.1 Biomedical Engineering 

3.1.1 Bioengineering and Bioinformatics 

Research lines: 

• Analysis and Modelling of Metabolic Systems 

• Bioengineering for Molecular Biology and Bioinformatics 

• Methods and Techniques for Neuroengineering 

• Processing and analysis of bioelectrical signals 

Members: ASTOLFI Laura,  CINCOTTI Febo (leader),  FARINA Lorenzo, PACI 

Paola, PETTI Manuela and TOPPI Jlenia 

Post Docs: COLAMARINO Emma 

 

PhD students: ANTONACCI Yuri 

The research activity in this area deals with the applications of the general methodologies 

of modelling, estimation, signal processing, machine learning and statistics to the study of 

physiological and biological systems. Researches on biomedical applications have been 

performed since the early 70’s with regard to biomechanics, prostheses and modelling of 

cellular growth. At present, the group is engaged in a multidisciplinary effort, pursuing a 

wide range of research topics by developing mathematical methods applied to 

neurophysiology, to the analysis and integration of omics data, and by designing 

innovative instrumentation for neurorehabilitation. The main research topics are: 

• Modelling and Identification of tumor response to radiations; 

• Analysis and modeling of insulin secretion and glucose metabolism; 

• Estimation of cerebral connectivity in humans by means of structural and functional 

models and applications; 

• Design and validation of EEG-based Brain-Computer Interfaces for assistive and 

rehabilitation purposes; 



• Computational modeling and analysis of omics data. 

 

Research goals include: the study of the mechanisms on the basis of insulin secretion and 

on the insulin resistance; the potential application of the Brain Computer Interface (BCI) 

techniques in the rehabilitation of stroke patients; the utilization of the neuroengineering 

tools in the field of the economy/marketing; the optimization of tumor radiotherapy, the 

development of computational and bioinformatic tools for the analysis of 3.1 Biomedical 

Engineering 23 omics data in different organisms and diseases, including berry 

developments in plants and human solid tumors. Laura Astolfi received prestigious honors 

(Chair of the Technical Committee di IEEE EMBS in Biomedical Signal Processing since 

2015, Fellow of the European Alliance for Medical and Biological Engineering Sciences 

(EAMBES), Member of the 2017-19 Administrative Committee of the IEEE Society of 

Engineering in Medicine and Biology, EMBS), and editorial activity (Member of the 

Scientific Board of the International Society for Brain Electromagenetic Topography – 

ISBET, Theme Chair for the Annual International Conference IEEE EMBC18, Member of the 

Scientific Board of the IV IEEE Middle East Conference on Biomedical Engineering – 

MECBME2018, Member of the Scientific Board of the VI Congresso del Gruppo Nazionale 

di Bioingegneria – GNB2018). Several national and international cooperations are actually 

active, among which: Dip. di Fisiologia Umana e Farmacologia, Sapienza Università di 

Roma; Dip. di Biotecnologie Cellulari ed Ematologia, Sapienza Università di Roma; IRCCS 

Fondazione Santa Lucia (Roma); Istituto di Medicina Interna Università Cattolica - 

Policlinico A. Gemelli (Roma); Laboratorio di Oncogenesi Molecolare, Istituto Nazionale 

Tumori Regina Elena (Roma); Istituto di Analisi dei Sistemi e Informatica (IASI) – CNR 

(Roma); Istituto per le applicazioni del calcolo (IAC) – CNR (Roma); Laboratorio di Genetica 

Agraria, Dipartimento di Biotecnologie, Università di Verona; Institut del la Santè et de la 

Recherche Medicale-Unite 870 Faculté e de Medicine Lyon; Conway Institute of 

Biomolecular and Biomedical Research University College, Dublin; Bariatric and Metabolic 

Surgery, King’s College, London; Institute of Medical Statistics, Computer Sciences and 

Documentation, Friedrich Schiller University, Jena, Germany; Functional Brain Mapping 

Laboratory, University of Geneva, Switzerland; Perceptual Networks Group, University of 

Fribourg,Switzerland; Computational Cognitive Neuroscience Lab, Indiana University, 

Bloomington, USA; Dpt. of Biomedical and Electrical Engineering - University of South 

California (USA); ECE Kansas State University (USA); New Zealand Brain Research 

Institute, Christchurch, New Zealand. 

Publications 

Journal papers 

Formisano R., Toppi J., Risetti M., Aloisi M., Contrada M., Ciurli P. M., Falletta Caravasso 

C., Luccichenti G., Astolfi L., Cincotti F., Mattia D. "Language-Related Brain Potentials 

in Patients With Disorders of Consciousness: A Follow-up Study to Detect “Covert” 

Language Disorders". In: Neurorehabilitation and Neural Repair, (volume: 33) (2019), pp. 

513 - 522. DOI: 10.1177/1545968319846123 

He B., Astolfi L., Valdes-sosa P. A., Marinazzo D., Palva S. O., Benar C. -g., Michel C. M., 

Koenig T. "Electrophysiological Brain Connectivity: Theory and Implementation". 

In: IEEE Transactions on Biomedical Engineering, (volume: 66) (2019), pp. 2115 - 2137. 

DOI: 10.1109/TBME.2019.2913928 



Anzolin A., Presti P., Van De Steen F., Astolfi L., Haufe S., Marinazzo D. "Quantifying the 

Effect of Demixing Approaches on Directed Connectivity Estimated Between 

Reconstructed EEG Sources". In: Brain Topography, (volume: 32) (2019), pp. 655 - 674. 

DOI: 10.1007/s10548-019-00705-z 

Petti M., Bizzarri D., Verrienti A., Falcone R., Farina L. "Connectivity significance for disease 

gene prioritization in an expanding universe". In: IEEE/ACM Transactions on 

Computational Biology And Bioinformatics, (2019). DOI: 10.1109/TCBB.2019.2938512 

Tamburella F., Moreno Juan C, Herrera Valenzuela D. S., Pisotta I., Iosa M., Cincotti F., 

Mattia D., Pons José L, Molinari M. "Influences of the biofeedback content on robotic 

post-stroke gait rehabilitation: electromyographic vs joint torque biofeedback". 

In: Journal of Neuroengineering And Rehabilitation, (volume: 16) (2019). 

DOI: 10.1186/s12984-019-0558-0 

Marinazzo D., Riera J. J., Marzetti L., Astolfi L., Yao D., Valdes Sosa P. A. "Controversies in 

EEG Source Imaging and Connectivity: Modeling, Validation, Benchmarking". 

In: Brain Topography, (volume: 32) (2019), pp. 527 - 529. DOI: 10.1007/s10548-019-00709-

9 

Colamarino E., Pichiorri F., Mattia D., Cincotti F. "Bipolar filters improve usability of Brain-

Computer Interface technology in post-stroke motor rehabilitation". In: Converging 

Clinical and Engineering Research on Neurorehabilitation Iii. Proceedings of The 4th 

International Conference On Neurorehabilitation (icnr2018), October 16 – 20, 2018, Pisa, 

Italy, (2019), pp. 911 - 914. DOI: 10.1007/978-3-030-01845-0_183 

Puxeddu M. G., Faskowitz J., Petti M., Astolfi L., Sporns O. "Modular Structure of 

Anatomical Brain Networks across the Human Lifespan". In: Abstract Book Of The 

Annual Meeting Of Human Brain Mapping Organization, (2019). 

Puxeddu M. G., Toppi J., Mattia D., Astolfi L. "Reduction of Latency Jitter in ERP through 

Visibility Graphs and Community Detection". In: 2019 41th Annual International 

Conference Of The IEEE Engineering In Medicine And Biology Society (embc), (2019). 

Antonacci Y., Toppi J., Pietrabissa A., Mattia D., Astolfi L. "The estimation of Granger 

causality on single EEG trials by means of penalized regressions". In: Abstract Book of 

The Annual Meeting Of Human Brain Mapping Organization, (2019). 

Conference proceedings 

Antonacci Y., Toppi J., Mattia D., Pietrabissa A., Astolfi L. "Estimation of brain connectivity 

through Artificial Neural Networks". In: 2019 41st Annual International Conference of The 

IEEE Engineering In Medicine And Biology Society (embc), (2019), pp. 636 - 639. 

DOI: 10.1109/EMBC.2019.8856585 

Puxeddu M. G., Petti M., Mattia D., Astolfi L. "The Optimal Setting for Multilayer 

Modularity Optimization in Multilayer Brain Networks". In: 2019 41st Annual 

International Conference of The IEEE Engineering In Medicine And Biology Society (embc), 

(2019), pp. 624 - 627. 

Gentili M., Martini L., Petti M., Farina L., Becchetti L. "Biological Random Walks: Integrating 

heterogeneous data in disease gene prioritization". In: 2019 IEEE Conference on 

Computational Intelligence In Bioinformatics And Computational Biology, Cibcb 2019, (2019), 

pp. 1 - 8. DOI: 10.1109/CIBCB.2019.8791472 

Angelini M., Blasilli G., Farina L., Lenti S., Santucci G. "NEMESIS (NEtwork MEdicine 

analySIS): Towards visual exploration of network medicine data". In: Visigrapp 2019 - 

Proceedings of The 14th International Joint Conference On Computer Vision, Imaging And 



Computer Graphics Theory And Applications, (volume: 3) (2019), pp. 322 - 329. 

DOI: 10.5220/0007577003220329 

Colamarino E., Muceli S., Ibanez J., Mrachacz-kersting N., Mattia D., Cincotti F., Farina D. 

"Adaptive learning in the detection of Movement Related Cortical Potentials improves 

usability of associative Brain-Computer Interfaces". In: 2019 41st Annual International 

Conference of The IEEE Engineering In Medicine And Biology Society (embc), (2019), pp. 3079 

- 3082. DOI: 10.1109/EMBC.2019.8856580 

Pichiorri F., Colamarino E., Cincotti F., Mattia D. "An All-in-One BCI-Supported Motor 

Imagery Training Station: Validation in a Real Clinical Setting with Chronic Stroke 

Patients". In: Converging Clinical and Engineering Research on Neurorehabilitation Iii. 

Proceedings of the 4th International Conference on Neurorehabilitation (icnr2018), October 16-

20, 2018, Pisa, Italy, (volume: 21) (2019), pp. 883 - 887. DOI: 10.1007/978-3-030-01845-

0_177 

Colamarino E., Colombo T., Pichiorri F., Mattia D., Palagi L., Cincotti F. "SWLDA offers a 

valuable trade-off between interpretability and accuracy for rehabilitative BCIs". 

In: Proceedings of the 8th Graz Brain-computer Interface Conference 2019 - Bridging Science 

And Application, (2019), pp. 285 - 290. DOI: 10.3217/978-3-85125-682-6-52 

  



3.2 Engineering in Computer Science 

3.2.1 Algorithm Design and Engineering 

Research lines: 

• Algorithmic approaches for bioinformatics and elearning 

• Algorithmic Game Theory 

• Approximation and On-line Algorithms 

• Experimental Algorithmics 

• External Memory and Streaming Algorithms for Massive Data Processing 

• Incremental Algorithms and Dynamic Data Structures 

• Principles of Design and Analysis of Algorithms 

Members: ANAGNOSTOPOULOS Aris, D'AMORE Fabrizio, DEMETRESCU Camil 

(leader), LEONARDI Stefano, MARCHETTI SPACCAMELA Alberto and NANNI 

Umberto 

 

Post Docs: COPPA Emilio and D'ELIA Daniele Cono 

Research activity regarding design and engineering of computer algorithms and 

computational complexity analysis has been developed at DIAG since when the 

Department has been created in the early Eighties. In the first years the emphasis has been 

on theoretical aspects such as those related to the notion of approximation preserving 

reductions among optimization problems and the classification of optimization problems 

based on their approximability properties. Subsequently, research activities have evolved 

in various directions according to the evolution of information technology and of 

application domains. New emerging topics have been addressed such as dynamic graph 

algorithms, on line algorithms, external memory, and streaming algorithms for massive 

data sets. Also, the emphasis of the approach has changed moving from traditional worst 

case analysis to experimental performance analysis. 

  

The most relevant recent results include contributions in the following areas: 

• Principles of Design and Analysis of Algorithms: re-optimization techniques for 

combinatorial problems, models of computation for very large data sets; 

• Experimental Algorithmics: implementation and engineering of advanced algo- 

rithms and data structures for graph problems; 

• Performance Engineering: design and implementation of methodologies and tools for 

analying and optimizing software systems; 

• External Memory and Streaming Algorithms for Massive Data Processing: external- 

memory and streaming algorithms for very large graph problems; 

• Incremental Algorithms and Dynamic Data Structures: incremental algorithms for 

path problems in graphs; 

• Approximation and On-line Algorithms: scheduling algorithms, algorithms for 

metabolic networks, vehicle routing, approximation algorithms for rent-or-buy net- 



work design problems, on-line algorithms for stochastic optimization problems such 

as Steiner tree and set cover under several models; 

• Algorithmic Game Theory: quality of strong equilibria in network formation games 

under restricted communication model; 

• Algorithmic approaches for bioinformatics and elearning: application of algorithmic 

models and techniques to bioinformatics and elearning. 

In the future we plan to tackle fundamental problems arising in emerging 

applications involving the analysis and optimization of networks, real-time systems, 

scheduling and resource allocation, as well as in other areas. Special emphasis will be 

given to problems on very large data sets and multi-core platforms. In particular, our 

research goals include: 

• External Memory and Streaming Algorithms for Massive Data Processing: external- 

memory and streaming algorithms for problems arising in the dynamic analysis of 

large software systems and networks. Among other goals, we plan to investigate 

novel approaches to performance profiling and optimization based on provably 

efficient streaming techniques; 

• Incremental Algorithms and Dynamic Data Structures: we will study efficient incre 

mental change propagation techniques for constraint-based systems on multi-core 

platforms; 

• Approximation and On-line Algorithms: we aim at investigating the complexity and 

the approximability of combinatorial resource allocation problems, with a focus on 

problems arising from the scheduling of recurrent tasks in real-time systems. In 

particular, we aim at the design and analysis of efficient tests of feasibility for the 

scheduling of tasks on multiprocessor platforms. We will push further the study of 

on-line algorithms for stochastic optimization problems. We’ll also con- sider the 

simultaneous approximation on several objective functions and on net- work 

instances; 

• Algorithmic approaches for bioinformatics and elearning: several models and tech 

niques, studied and evolved within the area of algorithm engineering turned out to 

be very pervasive. In various contexts these has lead to effective solutions to problems 

with complex structure. In the last years we have devised representations, based on 

graphs and hypergraphs, suitable to model processes and biological systems. Then, 

working with groups of researchers in other disciplines - such as bioinformatics and 

elearning - we aim at boosting research results in these areas. 

Giorgio Ausiello is editor of the following journals: 

• Theoretical Computer Science - Series A. 

• Computer Science Review. 

• SN Computer Science. 

• co-Editor in Chief of the ARCoSS series of Springer Lecture Notes in Computer 

Science. 

  



Publications 

 Ausiello G..  “The Making of a New Science - A Personal Journey Through the Early Years 

of Theoretical Computer Science”. Springer 2018, ISBN 978-3-319-62679-6, pp. 1-290 

  



3.2.2 Algorithms and Data Science 

Research lines: 

• Algorithmic Data Analysis 

• Algorithmic Game Theory 

• Algorithms 

• Big Data 

• Data Mining 

• Data Science 

• Economics and Computation 

• Mechanism Design 

• Network and Stochastic Processes 

• Random Structures 

• Recommender Systems 

• Social Networks 

• Streaming 

Members: ANAGNOSTOPOULOS Aris,  BECCHETTI  Luca,  FAZZONE 

Adriano,   LEONARDI Stefano (leader) and SCHWIEGELSHOHN Chris 

 

Post Docs: AMANATIDIS Georgios, LAZOS Philip and REIFFENHAUSER Rebecca 

 

PhD students: BARNABO Giorgio, FUSCO Federico, GENTILI Michele, MARTINI 

Leonardo and MENGHINI Cristina 

 

The group of Algorithms and Data Science performs theoretical and applied research in the 

areas of algorithms and data science. There is particular interest in the design of algorithmic 

techniques for the analysis of very large volumes of data and for the economics of the 

internet, as well as in the algorithmic modeling of complex systems. 

Publications 

Journal papers 

Scirè A., Tropeano F., Anagnostopoulos A., Chatzigiannakis I. "Fog-computing-based 

heartbeat detection and arrhythmia classification using machine learning". 

In: Algorithms, (volume: 12) (2019). DOI: 10.3390/a12020032 

Rodriguez-Rodriguez I., Chatzigiannakis I., Rodriguez J. -v., Maranghi M., Gentili M., 

Zamora-izquierdo M. -a. "Utility of big data in predicting short-term blood glucose 

levels in type 1 diabetes mellitus through machine learning techniques". In: Sensors, 

(volume: 19) (2019). DOI: 10.3390/s19204482 

Becchetti L., Clementi A., Natale E., Pasquale F., Posta G. "Self-stabilizing repeated balls-

into-bins". In: Distributed Computing, (volume: 32) (2019), pp. 59 - 68. 

DOI: 10.1007/s00446-017-0320-4 



Bury M., Grigorescu E., Mcgregor A., Monemizadeh M., Schwiegelshohn C., Vorotnikova 

S., Zhou S. "Structural Results on Matching Estimation with Applications to 

Streaming". In: Algorithmica, (volume: 81) (2019), pp. 367 - 392. DOI: 10.1007/s00453-

018-0449-y 

Christodoulou G., Leonardi S., Sgouritsa A. "Designing Cost-Sharing Methods for Bayesian 

Games". In: Theory Of Computing Systems, (volume: 63) (2019), pp. 4 - 25. 

DOI: 10.1007/s00224-017-9832-3 

Bury M., Schwiegelshohn C., Sorella M. "Similarity Search for Dynamic Data Streams". 

In: IEEE Transactions on Knowledge And Data Engineering, (2019). 

DOI: 10.1109/TKDE.2019.2916858 

Baier C., Chatzigiannakis I., Flocchini P., Leonardi S. "Preface". In: 46th International 

Colloquium On Automata, Languages, And Programming, Icalp 2019, (2019), pp. 1 - 38. 

Fotakis D., Kavouras L., Panagiotis K., Lazos F., Skoulakis S., Zarifis N. "Reallocating 

Multiple Facilities on the Line". In: Ijcai, (volume: 2019) (2019), pp. 273 - 279. 

DOI: 10.24963/ijcai.2019/39 

Michael Mathioudakis, Carlos Castillo, Barnabo' Giorgio, Sergio Celis "Affirmative Action 

Policies for Top-k Candidates Selection, With an Application to the Design of Policies 

for University Admissions". In: , (2019). 

Ausiello G., Franciosa P. G., Lari I., Ribichini A.: “Max flow vitality in general and st-planar 

graphs”. Networks 74(1): 70-78 (2019) 

Conference proceedings 

Chatzigiannakis I., Maiano L., Trakadas P., Anagnostopoulos A., Bacci F., Karkazis P., 

Spirakis P. G., Zahariadis T. "Data-driven intrusion detection for ambient intelligence". 

In: Ambient Intelligence, (volume: 11912) (2019), pp. 235 - 251. DOI: 10.1007/978-3-030-

34255-5_16 

Menghini C., Anagnostopoulos A., Upfal E. "Wikipedia Polarization and Its Effects on 

Navigation Paths". In: 2019 IEEE International Conference on Big Data (big Data), (2019), 

pp. 6154 - 6156. DOI: 10.1109/BigData47090.2019.9005566 

Anagnostopoulos A., Angeletti F., Arcangeli F., Schwiegelshohn C., Vitaletti A. "Random 

projection to preserve patient privacy". In: Cikm 2018 Workshops At Cikm 2018, (volume: 

2482) (2019). 

Gentili M., Martini L., Petti M., Farina L., Becchetti L. "Biological Random Walks: Integrating 

heterogeneous data in disease gene prioritization". In: 2019 IEEE Conference on 

Computational Intelligence In Bioinformatics And Computational Biology, Cibcb 2019, (2019), 

pp. 1 - 8. DOI: 10.1109/CIBCB.2019.8791472 

Becchetti L., Bury M., Cohen-Addad V., Grandoni F., Schwiegelshohn C. R. "Oblivious 

Dimension Reduction fork-Means:Beyond Subspaces and the Johnson-Lindenstrauss 

Lemma". In: Stoc '19 51st Annual Acm Sigact Symposium on The Theory Of Computing, 

(2019), pp. 1039 - 1050. 

Anagnostopoulos A., Cohen I. R., Leonardi S., Lacki J. "Stochastic graph exploration". 

In: 46th International Colloquium on Automata, Languages, And Programming (icalp 2019), 

(volume: 132) (2019). DOI: 10.4230/LIPIcs.ICALP.2019.136 

Becchetti L., Cruciani E., Pasquale F., Rizzo S. "Step-by-step community detection in 

volume-regular graphs". In: 30th International Symposium on Algorithms And 

Computation (ISAAC 2019), (volume: 149) (2019), pp. 1 - 23. 

DOI: 10.4230/LIPIcs.ISAAC.2019.20 



Barnabo G., Leonardi S., Fazzone A., Schwiegelshohn C. "Algorithms for fair team formation 

in online labour marketplaces". In: Www '19: Companion Proceedings of The 2019 World 

Wide Web Conference, (2019), pp. 484 - 490. DOI: 10.1145/3308560.3317587 

Filos-ratsikas A., Giannakopoulos Y., Lazos F. "The Pareto Frontier of Inefficiency in 

Mechanism Design". In: Web and Internet Economics, (volume: 11920) (2019), pp. 186 - 

199. DOI: 10.1007/978-3-030-35389-6_14 

Cohen-Addad V., Hjuler Niklas Oskar D., Parotsidis N., Saulpic D., Schwiegelshohn C. R. 

"Fully Dynamic Consistent Facility Location". In: Advances In Neural Information 

Processing Systems 32 (nips 2019), (2019), pp. 3255 - 3265. 

Koutsoupias E., Ogunlana F., Lazos P., Paglioni Serafino "Blockchain Mining Games with 

Pay Forward". In: Www '19: The World Wide Web Conference, (2019), pp. 917 - 927. 

DOI: 10.1145/3308558.3313740 

Grandoni F., Leonardi S., Sankowski P., Schwiegelshohn C., Solomon S. "(1 + ε)-approximate 

incremental matching in constant deterministic amortized time". In: Proceedings of The 

Annual Acm-siam Symposium On Discrete Algorithms, (2019), pp. 1886 - 1898. 

Reiffenhauser R. "An Optimal Truthful Mechanism for the Online Weighted bipartite 

Matching Problem". In: Proceedings Of The 2019 Annual ACM-SIAM Symposium On 

Discrete Algorithms, (2019), pp. 1982 - 1993. DOI: 10.1137/1.9781611975482.120 

  



3.2.3 Artificial Intelligence and Knowledge Representation 

Research lines: 

• Description Logics 

• Logics for AI 

• Reasoning about Actions and Planning 

• Semantic Technologies 

• Spoken Language Understanding 

Members: CARLUCCI AIELLO Luigia, DE GIACOMO Giuseppe (leader), LEMBO 

Domenico, LENZERINI Maurizio, LIBERATORE Paolo, NARDI Daniele, PATRIZI Fabio 

and ROSATI Riccardo 

Post Docs: CIMA Gianluca, DI STASIO Antonio, LEPORE Lorenzo, PERELLI Giuseppe, 

RONCA Alessandro, RUZZI Marco and SANTARELLI Valerio 

PhD students: CHIARIELLO Francesco, CROCE Federico, FAVORITO Marco, FUGGITTI 

Francesco, NAMICI Manuel, SCAFOGLIERI Federico and UMILI Elena 

Research in Artificial Intelligence at DIAG started in the early 80s and established this 

research group as one of the most prominent ones in the field of logic-based knowledge 

representation and automated reasoning. Research has been conducted in many areas, with 

several outstanding results. The research lines presently active are described in the 

following. 

Description Logics (DL) form a family of Logic-based Knowledge Representation 

Languages which allow for modeling an application domain in terms of objects, concepts 

and relationships between concepts, and for reasoning about them. They are widely used 

in several areas, including ontology engineering, Semantic Web, and information 

integration. The research at DIAG on DL has a long tradition, and focuses on many relevant 

aspects, including algorithms for automated reasoning, trade-off between expressive power 

and computational complexity of reasoning, query answering in DL knowledge bases, 

adding both monotonic and non-monotonic rules to DL. In the future, the work on DL will 

both continue along the above mentioned lines and focus on dynamic aspects, such as 

update and revision of DL knowledge bases, and reasoning about programs expressed on 

such knowledge bases. 

The Semantic Technologies aim at intelligent information processing by creating and 

connecting machine-understandable information, sometimes called the Semantic Web. Our 

research in this area mainly focuses on representation languages, in particular for 

ontologies. A remarkable outcome of our research in this area is the standardization of the 

OWL 2 QL ontology specification language by the World Wide Web Consortium. OWL 2 

QL directly derives from DL-Lite, a family of ontology formalisms which we proposed and 

studied in our recent research in this field. 

Reasoning about Actions concerns the theory and the implementation of agents that reason, 

act and perceive in changing, incompletely known, and unpredictable environments. Such 

agents must have higher level cognitive functions that involve reasoning, for example, 



about goals, actions, when to perceive and what to look for, the cognitive states of other 

agents, time, collaborative task execution, etc. Our research on Reasoning about Actions 

focuses on several aspects, including: foundations of theory of actions; various forms of 

planning or automated process synthesis for sophisticated dynamic properties, e.g., 

expressed in mu-calculus, ATL, LTL, LTLf, and LDLf; high-level agent programs, like 

ConGolog based on the Situation Calculus; agent behavior synthesis and composition.  This 

research is also related with, and applied to, other areas, such as cognitive robotics, multi-

agent/multi-robot systems, software service modeling, execution and composition, high-

level programs and business processes over ontologies and data sources. 

One specific application where knowledge representation has been applied is Spoken 

Language Understanding in the context of Robotics. Specifically, we have addressed the 

interpretation of spoken commands and the extension to handle more complex forms of 

dialog.  The knowledge about the environment and the robot capabilities are used by the 

system in order to build the language that specifies robot commands. Moreover, the 

knowledge about the environment (semantic map), can be used to bias the interpretation of 

commands through a spoken language command interpretation chain that is based on 

statistical off-the-shelf tools. 

Several group members are recipients of prestigious awards, are regularly involved in 

editorial activities of the scientific community, and are invited to deliver keynote talks at 

international conferences or workshops. 

Awards and honours include:  

• AAAI Fellowships: Maurizio Lenzerini, since 2017; Giuseppe De Giacomo, since 2016; 

Luigia Carlucci Aiello, since 1995. 

• EurAI Fellowships: Riccardo Rosati, since 2016, Giuseppe De Giacomo, since 

2012,  Daniele Nardi, since 2009, Maurizio Lenzerini, since 2008; Luigia Carlucci 

Aiello, since 1999. 

• Membership to the European Academy of Sciences and Arts (Luigia Carlucci Aiello, 

since 2005). 

• ACM Fellowships (Maurizio Lenzerini, since 2009; Giuseppe De Giacomo, since 

2016). 

• Membership to the Academia Europaea --The Academy of Europe (Maurizio 

Lenzerini, since 2011). 

• IJCAI Distinguished Service Award (Luigia Carlucci Aiello, 2009). 

• ECCAI Distinguished Services Award (Luigia Carlucci Aiello, 2014). 

• Doctorate Honoris Causa (Luigia Carlucci Aiello, 2002, School of Technology, 

University of Linkoping, Sweden). 

• ACM Recognition Service Award (Maurizio Lenzerini, 2011). 

• Fabio Patrizi was awarded the ICDT Test of Time Award 2019 for the paper A. 

Deutch, Richard B. Hull, F. Patrizi, V. Vianu: Automatic verification of data-centric 

business processes (ICDT 2009). 

 

Several group members are involved in various prestigious editorial activities: 

• Giuseppe De Giacomo is Review Editor of Artificial Intelligence (Elsevier) and 

member of the Editorial Board of Acta Informatica, he is an honorary member of the 

Steering Committee Member of the International Conference on Principles of 



Knowledge Representation and Reasoning (KR), he is the Program Chair of the 24th 

European Conference on Artificial Intelligence (ECAI 2020), and Area Chair of the 

34th AAAI Conference on Artificial Intelligence (AAAI 2020); 

• Domenico Lembo is vice-president (2018-2021) of the Steering Committee of the 

International Conference on Web Reasoning and Rule Systems (RR) 

• Maurizio Lenzerini is Area Editor of Information Systems --An International Journal, 

for the area of Data Modeling and Knowledge Representation and Reasoning 

Techniques, Editorial Board member of Intelligenza Artificiale, The International 

Journal of the AI*IA,  Area Editor of the Journal of Applied Logic for the area of Logic 

for Knowledge Representation and the Semantic Web, Editorial Board member of the 

Logical Methods in Computer Science (LMCS)  Journal, for the areas of Database 

Theory and Logic for Knowledge Representation,  and Area Editor of the Logic 

Journal of the Interest Group in Pure and Applied Logic (IGPL), for the area of Logic 

for Knowledge Representation and the Semantic Web, he has been co Chair of the 

29th International Workshop on Description Logics (DL 2016), since 2011 he 

is  Member of the ACM SIGMOD Awards Committee, since 2006 he is Member of the 

Executive Committe of the ACM Principles of Database Systems (PODS), and since 

2005 he is Member of the Sistemi Evoluti di Basi di Dati (SEBD) Steering Committe, 

he is also Member of the Scientific Advisory Board of BiCi --Bertinoro international 

Center for Informatics and Member of the Advisory Board of the European Research 

Institute in Service Science (ERISS). 

• Riccardo Rosati is Member of the Editorial Board of Artificial 

Intelligence (Elsevier), Steering Committee Member of the International Workshop 

on Nonmonotonic Reasoning (NMR), since 2012. 

 

Finally, the following invited talks were delivered:  

• Giuseppe De Giacomo, WhiteMech: White-Box Self-Programming Mechanisms, 

invited talk at Information Sciences Institute (ISI), University of South California 

(USC) -“ July 19, 2019. 

• Giuseppe De Giacomo, White-box Self Programming Mechanisms, keynote at 18th 

IEEE International Conference on Cognitive Informatics & Cognitive 

Computing (IEEE-ICCI*CC 2019) - July  23-25, 2019,  Milano,  Italy. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, invited talk at 

Sun Yat-Sen University - August 5, 2019. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, invited talk at 

Hong Kong University of Science and Technology - August 8, 2019 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, keynote at 

28th International Joint Conference on Artificial Intelligence (IJCAI 2019) August 10-

16, 2019, Macao, China. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, invited talk at 

China-Italy Bilateral Meeting on Artificial Intelligence at CNR, September 16, 

2019,  Rome,  Italy. 

• Giuseppe De Giacomo, White-box Self Programming Mechanisms, keynote at 

Bolzano Rules and Artificial INtelligence Summit (BRAIN 2019), September 16-24, 

2019,  Bolzano,  Italy. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems}, invited talk 

at Nanjing University â€“ Nanjing, China -“ September 4, 2019 



• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, keynote at 

Artificial Intelligence Frontier Forum,  Nanjing, China -€“ September 5, 2019. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, invited talk at 

Southeast University -“ Nanjing, China -“ September 6, 2019. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, invited talk at 

East China Normal University -“ Shanghai, China â€“ October 30, 2019. 

• Giuseppe De Giacomo, Queryable Self-Deliberating Dynamic Systems, keynote at 

18th International Conference of the Italian Association for Artificial 

Intelligence (AIIA 2019), November  19-22, 2019,  Rende (CS), Italy. 

 

Projects: 

• WhiteMech: White-box Self-Programming Mechanisms, ERC Advanced Grant (No. 

834228), November 2019 - October 2024, PI Giuseppe De Giacomo. 

• Controlled Query Evaluation in Ontology-based Data Management 

Systems,Sapienza Università di Roma,  11/12/2019 - 10/12/2022, PI Domenico Lembo 

• Joint Study Agreement between DIAG and IBM Almanden Research 

Lab, IBM, 23/09/2020 - 22/09/2020, PI Domenico Lembo 

• DRAPE: Data-awaRe Automatic Process Execution, Sapienza Università di Roma, 

28/02/2019 - 27/02/2022, PI Fabio Patrizi  

 

Guests (more than one month): 

• Alessio Lomuscio, Imperial College London, London UK, March 25, 2019 to May 4, 

2019. 

• Yves Lesperance, York University, ON, Toronto, Canada, from February 25 to April 

5, 2019, from August 26 to October 18, 2019and from November 18 to December 20, 

2019. 

Publications 

Journal papers 

Di Pinto F., De Giacomo G., Lembo D., Lenzerini M., Rosati R. "Acquiring Ontology 

Axioms through Mappings to Data Sources". In: Future Internet, (volume: 11) (2019). 

DOI: 10.3390/fi11120260 

Asada M., Stone P., Veloso M., Lee D., Nardi D. "RoboCup: A Treasure Trove of Rich 

Diversity for Research Issues and Interdisciplinary Connections [TC Spotlight]". 

In: IEEE Robotics and Automation Magazine, (volume: 26) (2019), pp. 99 - 102. 

DOI: 10.1109/MRA.2019.2928959 

De Giacomo G., Ternovska E., Reiter R. "Non-terminating processes in the situation 

calculus". In: Annals of Mathematics And Of Artificial Intelligence, (2019). 

DOI: 10.1007/s10472-019-09643-9 

Calvanese D., De Giacomo G., Lembo D., Lenzerini M., Rosati R. "The What-To-Ask 

Problem for Ontology-Based Peers". In: Description Logic, Theory Combination, And All 

That, (2019), pp. 187 - 211. DOI: 10.1007/978-3-030-22102-7_9 

Conference proceedings 



Fawakherji M., Youssef A., Bloisi D., Pretto A., Nardi D. "Crop and Weeds Classification 

for Precision Agriculture Using Context-Independent Pixel-Wise Segmentation". 

In: 2019 Third IEEE International Conference On Robotic Computing (irc), (2019), pp. 146 

- 152. DOI: 10.1109/IRC.2019.00029 

Batusov V., De Giacomo G., Soutchanski M. "Hybrid temporal situation calculus". In: Sac 

'19: Proceedings of The 34th Acm/sigapp Symposium On Applied Computing, (volume: 

147772) (2019), pp. 1162 - 1164. DOI: 10.1145/3297280.3297578 

Brafman R. I., De Giacomo G. "Regular decision processes: Modelling dynamic systems 

without using hidden variables". In: Aamas '19: Proceedings of The 18th International 

Conference On Autonomous Agents And Multiagent Systems, (volume: 3) (2019), pp. 1844 

- 1846. 

De Giacomo G., Iocchi L., Favorito M., Patrizi F. "Foundations for Restraining Bolts: 

Reinforcement Learning with LTLf/LDLf Restraining Specifications". In: Proceedings 

of The Twenty-ninth International Conference on Automated Planning And Scheduling, 

(volume: 29) (2019), pp. 128 - 136. 

Wang L., Iocchi L., Marrella A., Nardi D. "Developing a Questionnaire to Evaluate 

Customers' Perception in the Smart City Robotic Challenge". In: 2019 28th IEEE 

International Conference on Robot and Human Interactive Communication, Ro-man 2019, 

(2019), pp. 1 - 6. DOI: 10.1109/RO-MAN46459.2019.8956394 

Calvanese D., Montali M., Patrizi F., Rivkin A. "Modeling and In-Database Management 

of Relational, Data-Aware Processes". In: Advanced Information Systems Engineering, 

(volume: 11483) (2019), pp. 328 - 345. DOI: 10.1007/978-3-030-21290-2_21 

Lembo D., Rosati R., Savo D. F. "Revisiting Controlled Query Evaluation in Description 

Logics". In: Proceedings of The Twenty-eighth International Joint Conference on Artificial 

Intelligence, Ijcai 2019, (2019), pp. 1786 - 1792. 

Lembo D., Scafoglieri Federico "Coupling ontologies with document spanners". In: Dl 2019 

International Workshop on Description Logics, (volume: 2373) (2019). 

Other 

Deutsch A., Hull Richard Baxter, Patrizi F., Vianu V. "ICDT Test of Time Award". 

In: Automatic Verification of Data-centric Business Processes., (2019). 

  



3.2.4 Artificial Intelligence and Robotics 

Research lines: 

• Artificial Intelligence and Robotics 

• Cognitive Robotics 

• Human-Robot Interaction 

• Information Fusion 

• Mobile Robot Navigation 

• Multi-Agent and Multi Robot Systems 

• Reinforcement Learning 

• Robot Competitions and Benchmarking 

• Robot Perception 

• Robot Security 

• Semantic Knowledge for Robots 

• Sensor Calibration 

• Simultaneous Localization and Mapping 

• Social Robotics 

Members: CAPOBIANCO Roberto, GRISETTI Giorgio, IOCCHI Luca, NAPOLI 

Christian and NARDI Daniele (leader) 

Post Docs: RICCIO Francesco 

PhD students: ALBANI Dario, ALOISE Irvin, BRIGATO Lorenzo, CARBONE LORIO 

Carlos Salvador, CATACORA OCANA Jim Martin, DELLA CORTE Bartolomeo, 

FAWAKHERJI Mulham, FERRARELLI Paola, IMPEROLI Marco, SCHLEGEL Dominik, 

WANG Lun and YOUSSEF Ali 

The research in this area is at the intersection between Artificial Intelligence and Robotics, 

and has its roots in the early AI research that targeted robots as embodiments of the 

intelligent agent. 

The key scientific challenge, which has received a significant push by the recent devel- 

opments in sensor technology and robotics, is the ability to deal with manifold represen- 

tations of knowledge that enable robots to perform complex tasks in a dynamic, unknown 

environment populated by other (robotic and human) agents. One section of the work aims 

at analizing perceptual data to create a rich world model, through the interpretation of 

sensor data and/or data coming from other information sources, including spoken lan- 

guage understanding. Another section of the research aims at developing various types of 

inference to support the actions of the robot in the environment, in particular within social 

contexts and in the interaction with the user. Both perception and action are often addressed 

in scenarios where multiple agents cooperate both in distributed perception and in task 

execution. 

The research group builds on the experience acquired through robotic competitions in the 

context of RoboCup, started back in 1998, not only in robot soccer, but also in Res- cue, 

@Home and @Work competitions. Hence, one characterizing aspect of the research 

approach is a strong emphasis on the experimental validation of the proposed technical 



solutions through the implementation of system prototypes and their evaluation through 

suitable benchmarking methodologies. 

The application domains, where the research ideas have been tested and experimen- tally 

evaluated, include virtual agents and multi-robot systems in soccer, emergency re- sponse 

robots, surveillance, agriculture and service robots. Specifically, the problem of sensor 

fusion and situation awareness has been targeted in the framework of maritime 

surveillance. 

Several open-source hardware and software components and data sets are released and 

listed in our Web site www.diag.uniroma1.it/˜labrococo. They include the design of a 

small mobile robot MARRtino, the software libraries Petri Net Plans, soccer robot vision 

applications (GNAO), IMBS, PHIS, PTracking, NICP, IMU-TK, D2CO, Easy-

DepthCalibration, and the data sets data sets for maritime surveillance (MarDT), and the 

spoken language processing chain LU4R (in collaboration with Univ. Tor Vergata) and the 

data set for spoken command understanding (Huric). 

The group has a solid tradition of cooperation with other research groups worldwide, and 

is very interested in establishing new collaborations and hosting foreign researchers and 

students. 

Publications 

Journal papers 

Della Corte B., Andreasson H., Stoyanov T., Grisetti G. "Unified Motion-Based Calibration 

of Mobile Multi-Sensor Platforms with Time Delay Estimation". In: IEEE Robotics and 

Automation Letters, (volume: 4) (2019), pp. 902 - 909. DOI: 10.1109/LRA.2019.2892992 

Książek K., Marszałek Z., Capizzi G., Napoli C., Połap D., Woźniak M. "Faster image 

filtering via parallel programming". In: International Journal Of Computer Science & 

Applications, (volume: 16) (2019), pp. 55 - 67. 

Lo Sciuto G., Napoli C., Capizzi G., Shikler R. "Organic solar cells defects detection by 

means of an elliptical basis neural network and a new feature extraction technique". 

In: Optik, (volume: 194) (2019). DOI: 10.1016/j.ijleo.2019.163038 
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3.2.5 Computer Networks and Pervasive Systems 

Research lines: 

• Blockchain Technologies 

• Decentralized Applications 

• Internet of Things 

• Networks of Resource Constrained Devices 

• Self-* Protocols and Systems 

• Wireless and Sensor Networks 

Members: BECCHETTI Luca, BERALDI Roberto, CHATZIGIANNAKIS 

Ioannis, MARCHETTI SPACCAMELA Alberto (leader), QUERZONI 

Leonardo and VITALETTI Andrea 

The miniaturization of electronic devices and the advancements in telecommunications, 

make  it possible  the realization of ubiquitous pervasive systems, i.e.  systems in which 

information processing has been thoroughly and transparently integrated into everyday 

objects and activities. These systems are composed of heterogeneous tiny artefacts such as 

wireless sensor nodes, RFID and NFC tags and readers, mobile phones etc.  Such devices 

are often constrained in their computational and  energy  resources and  are  often 

organized in networks that  do not rely on wired infrastructures and  that  contribute to the 

realization of the Internet of Things (IoT). 

The realization of such systems requires new solutions in the design of algorithms and 

protocols for wireless ad hoc networks connecting large numbers of devices.   Such net- 

works might be very large and operate in a highly dynamic environment: sensor nodes 

move,  enter  and  exit the system  and  are prone  to faults,  while  communication links are 

often  noisy  and  unreliable.  As a consequence, adopted solutions should be simple, ef- 

ficient, and robust; in particular, since energy is usually provided by batteries, energy 

efficiency must  always be considered as a primary goal.  The scale and nature of perva- 

sive systems requires networks able to react to unexpected events and to operate beyond 

the complete understanding and control of the designer and of the user.  In fact, these sys- 

tems should achieve an appropriate level of self-organization and integration to adapt to 

continuously changing environments and to cope with unforeseen faults. 

Our research focuses on the design, analysis, experimentation and implementation of 

algorithms and protocols for the Internet of Things. 

We are also interested in solving complex communications primitives such as service 

discovery and event-based data diffusion, with  the final goal of characterizing sensors 

networks as a data  storage  and retrieval. In these context, interesting security and privacy 

issues emerge that due to the limited resources and the distributed nature of the ap- 

plications, require the development of new techniques and algorithms. We complement 

our  research with  an extensive experimental work  that  is based  on simulations (using 

network simulators such as NS2, OMNET++  and  Shawn),  and  on test-beds (e.g. we run a 

permanent test-bed of wireless sensor  network to monitor the ancient  roman remains at 

the basement of DIAG and  we have  about  600 active  tags  to collect and  analyze  the so 

called proximity graph, namely a graph in which  nodes  are users  and  there  is a link 

between two nodes  if their are in proximity). 



More recently   we have started a research activity   on  decentralized  applications and  the 

employment of blockchain technologies to support the development of a new distributed 

architectures beyond the classical client/server paradigm. 

  

Publications 
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3.2.6 Computer Vision, Computer Graphics, Deep Learning 

Research lines: 

• Action and Activity Recognition 

• Activity Understanding from 3D data 

• Anticipation and Forecasting 

• Augmented Reality 

• Gesture Recognition 

• Human Motion Analysis 

• Memory and next step prediction in Long Short Time Memory (LSTM) Networks 

• Physics based methods 

• Scene Representation 

• Visual Search and Execution Monitoring 

Members: NTOUSKOS Valsamis, PIRRI Fiora (leader) and SCHAERF Marco 

 

Post Docs: SANZARI Marta 

 

PhD students: ALATI Edoardo, FERRI Federico, PUJA FRANCESCO and RUIZ Manuel 

 

The Computer Vision, Computer Graphics, Deep Learning group is a multidisciplinary 

team of researchers that investigates several knowledge areas and apply them to scientific 

problems in many contexts. The team works on several topics related to Computer Vision 

and Graphics: 

Visual Search — Visual search of relevant targets in the environment is a crucial robot skill. 

Our research group investigates this topic by proposing a number of frame- works for the 

execution monitor of a agent task (described in the next section), taking care of the agent 

attitude to visually searching the environment for targets involved in the task. Visual search 

is also relevant in the field of artificial Intelligence for robotics and find one of its best 

application in the task of recovering from a failure. Our works exploit deep reinforcement 

learning to acquire a com- mon sense scene structure and it takes advantage of a deep 

convolutional network to detect objects and relevant relations holding between them. 

Visual Execution Monitoring — The execution and monitoring of high-level robot actions 

in a real environment can be concretely enhanced addressing the problem with an hybrid 

deterministic/nondeterministic state machine streaming perceptual information, 

strengthened by visual search and recognition. Our research line focuses on the great results 

of deep learning, which allow to strongly rely on visual perception, for both monitoring the 

state of the world in terms of preconditions and postconditions that hold before and after 

the execution of an action and using a search policy to either guide where to look at or to 

refocus in case of a failure. 

Action and Activity Recognition, Anticipation and Forecasting — Different works in 

literature afford the problem of Actions and Activities Recognition, Anticipation and 

Prediction in videos. The complexity of the problem requires the consideration of many 

aspect. First of all, the recognized action sequence has to be consistent with the final task of 

the whole activity. Furthermore, much attention needs to be given to the prediction of the 

correct action in those instances where specific sequences are under represent in the dataset 



not because of the likelihood of them to happen. Finally, several implementation problems, 

caused by the large dimension of the data used, need to be addressed. Our researched work 

focused on tackling those problems producing a novel network, the Anticipation and 

Forecasting Net- work (AFN). 

Memory and next step prediction in Long Short Time Memory Networks — Following the 

line of work presented in the above section we particularly placed much attention to the 

behavior of LSTMs in keeping past information through the various iterations. In the 

context of action forecasting this is a crucial step to address since the forecasting step is 

possible only if the relevant information are kept in memory. We also focused our attention 

on understanding the relation between the features of past sequences and future steps both 

mathematically and in the practically in the available datasets. 

Scene Representation and Interpretation — In order to deal with real environment and 

complex tasks and problems, there is the necessity of having an optimized scene 

representation to deal with. This kind of representation needs to be at the same time 

parsimonious and full of information. Therefore, our research group investigates possible 

representations as Mental Maps, which exploits the semantic, geometrical and  information 

kept by a semantic segmentation that includes only the elements that could be useful to the 

agent to achieve its task. 

Object Detection and Instance Segmentation — Object detection is the task of detecting 

instances of certain object classes (such as humans, buildings or cars) in digital images and 

videos. Well-researched sub-tasks include face detection and pedestrian detection. Instance 

segmentation is the task of grouping parts of the image that belongs to the same entity or 

class. In the field of research that combines Object Detection and Instance Segmentation, a 

new approach is proposed: from the classical machine learning algorithms, the research 

community moved to a neural network approach via the use of several new architecture. 

Inspired from, first, Faster-RCNN network developed by Ren, Shaoqing and He, Kaiming 

and Girshick, Ross and Sun, Jian (2015) and, then, Mask-RCNN developed by He, Kaiming 

and Gkioxari, Georgia and Dolla´ r, Piotr and Girshick and Ross (2017), our research fo- 

cused on developing new architectures by improving performances, computation time, 

capacity and multi-tasking properties. 

Scene and Context Understanding — The problem of enabling an agent to perceive and 

understand the surrounding environment is not limited only to a correct representation via 

a semantic segmentation. A set of objects and a number of structural or contextual scene 

details can define a context. This information is crucial to infer some information but, even 

more, to disambiguate the increasing uncertanty that each prediction introduces in the 

prediction system. Therefore, our research group investigates the algorithms, both of 

classical machine learning and deep learning, to extract contexts from the analysed data 

and allow big frameworks to operate correctly with an enriched knowledge of the world. 

Augmented Reality — Within the context of our research activities, Augmented Reality is 

becoming a compelling technology mainly for the interactive 3D visualization. First, it was 

used in the context of archaeological sites on hand-held devices and for building of complex 

planning scenarios for robots, eliminating the need to model the dynamics of both the robot 

and the real environment as it would be required by whole simulation environments. Then, 

relevant applications in this field are related to the augmentation of real environments with 

additional elements. Our research on these topics is mainly focused on the use of generative 

models and, in particular, Generative Adversarial Models. 



Dense Image Fusion, Meshing, 3D Surface Reconstruction — In the field of Object Re- 

construction, a new approach is proposed for 3D modeling of articulated objects, 

specifically animals, using both components and component aspects. A component of an 

articulated object is defined here to be that part of it, which is only partially deformable. An 

aspect is defined as a view of the component from a specific vantage point. Aspects are 

fixed for an object component. Each aspect is modeled from a single image, using an 

inflation algorithm and the deformation paradigm. Then aspects are blended and merged 

together to form the whole component. 

Gesture Recognition from 3D data — The problem of Human Primitives Recognition is 

investigated, in our research work, within Motion Capture sequences. In this con- text, we 

investigated methods based on Gaussian Process Latent Variable Models and Alignment 

Kernels. We propose a new discriminative latent variable model with back-constraints 

induced by the similarity of the original sequences. We com- pare the proposed method 

with methods based on Dynamic Time Warping and with V-GPDS models, which are able 

to model highly dimensional dynamical systems. Another line of work is to recognize 

human actions, starting from a 3D input data sequence, independently from the camera 

point of view and from the physical aspect of the person under examination. To face this 

problem, Kernelized Temporal Cut is used for segmenting the sequence and finding cut 

points among different actions. Then, a spatio-temporal manifold model is used for 

representing the time series data and a spatio-temporal alignment algorithm is introduced 

in order to find matches between action segments. 

Terrain Traversability in Rescue Environments — 3D Terrain understanding and structure 

estimation is a crucial issue for robots navigating rescue scenarios. Unfortunately, large 

scale 3D point clouds provide no information about what is ground, and what is top, what 

can be surmounted and what can be not, what can be crossed, and what is too deep to be 

traversed. In this context, this research work mainly concentrated in providing methods for 

point cloud structuring which can lead to a definition of traversability cost maps. 
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Conference proceedings 

Phan Q. -t., Boato G., Caldelli R., Amerini I. "Tracking Multiple Image Sharing on Social 

Networks". In: Icassp, IEEE International Conference on Acoustics, Speech And Signal 

Processing - Proceedings, (2019), pp. 8266 - 8270. DOI: 10.1109/ICASSP.2019.8683144 

Amerini I., Balashova E., Ebrahimi S., Leonard K., Nagrani A., Salvador A. "WiCV 2019: 

The Sixth Women In Computer Vision Workshop". In: 2019 IEEE/cvf Conference on 

Computer Vision and Pattern Recognition Workshops (cvprw), (2019), pp. 469 - 471. 

DOI: 10.1109/CVPRW.2019.00061 

Amerini I., Galteri L., Caldelli R., Del Bimbo A. "Deepfake Video Detection through Optical 

Flow Based CNN". In: 2019 IEEE/cvf International Conference on Computer Vision 

Workshop (iccvw), (2019), pp. 1205 - 1207. DOI: 10.1109/ICCVW.2019.00152 

  



3.2.7 Cybersecurity 

Research lines: 

• Data privacy and security 

• Malware Analysis 

• Security for cyber-physical systems 

• Security governance 

• Threat intelligence 

Members: BALDONI Roberto, BERALDI Roberto, BONOMI Silvia, D'AMORE 

Fabrizio, DELLI PRISCOLI Francesco, DEMETRESCU Camil (leader), DI GIORGIO 

Alessandro, IOCCHI Luca, LAZZERETTI Riccardo, LEMBO Domenico, MARCHETTI 

SPACCAMELA Alberto, MECELLA Massimo, PIETRABISSA Antonio, QUERZONI 

Leonardo, ROSATI Riccardo and SANTUCCI Giuseppe 

Post Docs: ANGELINI Marco, COPPA Emilio, D'ELIA Daniele Cono and DI LUNA 

Giuseppe 

PhD students: BORRELLO Pietro, BORZACCHIELLO Luca, BRIGATO Lorenzo,  

FERRACCI Serena, GERMANÀ Roberto, LAURENZA Giuseppe, MASSARELLI, Luca 

NICCHI, Simone and TORTORELLI Andrea 

The cybersecurity group is a multidisciplinary team of researchers that collates several 

knowledge areas and apply them to scientific problems in the context of IT security. The 

team works on several diverse topics related to cybersecurity, including: 

Attack modeling. Among all the existing Attack models, Attack graphs represent a nice 

abstraction to capture the notion of multi-step attack i.e., an attack toward a specific target 

executed taking intermediate steps in which the attacker compromise several entireties and 

exploits their vulnerability to reach the target. Several attack graph representations exist in 

literature but they suffer the same limitation: they are poorly scalable and consider only 

vulnerability related to the underling network infrastructure. We study how to improve 

the scalability of the attack graph generation process and how to enrich the attack graph 

with other types of information (e.g., application vulnerabilities, human vulnerabilities, 

etc.). 

  

Binary similarity. Different works in literature afford the problem of binary similarity: 

given the binary code of two different functions they try to understand if these two binaries 

have been compiled from the same source. The problem has a large number of potential 

applications, but it is not trivial because the source code can be compiled with different 

compilers on different platforms, or the compiler can use different optimizations. We study 

how we can generalize this definition of similarity using deep learning. In particular, we 

aim at identifying semantic similarities among compiled functions to support malware 

analysis. 

  

Blockchain. Blockchain is an emerging paradigm that allows to store data in a fully 

decentralized system guaranteeing data integrity and transparency in the data flow. 



Actually, several technologies exist that allows users to develop and deploy his/her own 

blockchain. We are studying issues related to blockchain scalability (in terms of achieved 

performance) and security against external attacks. 

  

Cyber-physical systems. Protection and preventive control of cyber-physical systems via 

model-based control-theoretical approaches. Robust control and model predictive control 

are being utilized to safely operate complex systems, such as SCADA controlled Critical 

Infrastructures (e.g., Power Networks), in order to assure service resilience and operational 

efficiency. On a related research line, we study novel solutions for the protection of IoT 

devices from external malicious interactions based on the behavioral analysis of the 

attacker. 

  

Evasive malware. Sandboxes are a staple of modern malware detection and analysis 

techniques. However, malware writers over the years have adapted their strategies in order 

to have malicious sample hide their true colors when executing in such analysis 

environments. Fingerprinting techniques are employed to detect distinctive features of 

sandboxing products or even better of the virtualization technologies they rely upon. We 

investigate how dynamic binary instrumentation can be used to detect evasive attempts by 

malware samples, and fake the results provided by the execution environment in order to 

give a sample the illusion that it is executing in a non-hostile environment, or in a very 

specific hardware and software configuration in the case of APT malware. 

  

Information Extraction for Open Source Intelligence. Open-Source INTelligence (OSINT) is 

intelligence based on publicly available resources, such as news sites, blogs, forums, social 

networks, etc. In OSINT, the Web is the primary source of information, and extracting, 

structuring and interpreting such information are crucial problem in many application 

scenarios, like, for instance, security, market intelligence, or statistics. We study how to 

transform raw information crawled from the Web into actionable data, by coupling 

traditional information extraction approaches with the use of semantic technologies, which 

may help to automatize this process and to assign a precise structure and a clear semantic 

to the extracted data. 

  

Malware Analysis Support Tools. Understanding the behavior of malware requires a 

semiautomatic approach including complex software tools and human analysts in the loop. 

However, the huge number of malicious samples developed daily calls for some 

prioritization mechanism to carefully select the samples that really deserve to be further 

examined by analysts. This avoids computational resources be overloaded and human 

analysts saturated. We investigate a malware triage stage where samples are quickly and 

automatically examined to promptly decide whether they should be immediately 

dispatched to human analysts or to other specific automatic analysis queues, rather than 

following the common and slow analysis pipeline. 

  

Privacy Preserving Applications. Private computing provides a clever way to process data 

without revealing any details about the data itself to the party in charge of processing it. 

Data protection can be achieved by encrypting the signals and processing them in 

encrypted form. Possible applications of this approach are virtually endless. Among them, 

we explore privacy-preserving biometric matching, biomedical signal processing, private 

sensor fusion in IoT swarms, and private sample analysis for malware identification. 



  

Return Oriented Programming. Code reuse attacks are exploits in which an attacker can 

execute arbitrary code on a compromised machine without having to inject it in memory, 

as they achieve the intended behavior by joining fragments of code belonging to a legit 

installed software component. Return oriented programming (ROP) attacks are the most 

common form of such attacks. We have been building a collection of ROP exploits of 

increasing complexity to foster their study in the research community; we also developed 

a tool for inspecting and analyzing how a ROP attack takes place, which can be sometimes 

a cumbersome task even for security professionals due to the entanglements of ROP code, 

and frequently an offputting job for researchers. We are also exploring how code reuse can 

be employed in a defensive scenario, for instance to protect intellectual property in the 

context of code obfuscation and anti-piracy applications. 

  

Swarm Attestation. Remote attestation protocols are widely used to detect device 

configuration (e.g., software and/or data) compromise in Internet of Things (IoT) scenarios. 

Unfortunately, the performances of such protocols are unsatisfactory when dealing with 

thousands of smart devices. Upon the recent concept of noninteractive attestation, we are 

approaching collective attestation problem by reducing it into a minimum consensus one 

and the results confirm the suitability of such solution for low-end devices, and highly 

unstructured networks. 

  

Symbolic execution. In recent years symbolic execution has drawn considerable attention 

from academic and industrial researchers, with notable applications to, e.g., software 

testing, program verification, and security. We authored a survey of symbolic execution 

techniques, reviewing the state of the art in the design, implementation, and open research 

problems in the area, with particular attention to cybersecurity aspects. We have been 

researching in memory modeling problems for symbolic executors, proposing a model that 

can accurately capture pointer dereferencing operations, which are critical for instance in 

the detection of vulnerabilities (such as use-after-free and heap overflow) and in turn for 

their exploitation. We also explored how symbolic execution can help reconstruct the 

protocol used in Remote Access Trojans, which are weapons used by cybercriminals to 

control infected endpoints. 

  

Visual analytics. Visual Analytics is the science of analytical reasoning facilitated by visual 

interactive interfaces. In the cyber-security domain it allows the human to manipulate and 

manage large quantities of data through powerful visual abstractions, supporting 

heterogeneous analysis tasks like monitoring, proactive and reactive analysis, what-if 

analysis and prediction. The support is at different levels, ranging from strategic decision 

processes down to active cyber-attacks countermeasures. We are actively studying novel 

visual analytics solutions for cybersecurity, focused on supporting proactive analysis of 

cyber-risk status for complex networks, real-time response to cyber attacks, effective 

explanation of learning process for malware classifiers, cybersecurity policy assessment 

and specification through standard frameworks (e.g. NIST cyber-security framework). 

Solutions regarding improving situational awareness of cyber-security operators under 

stressful situations and support to digital forensics activities are currently under 

development. 

  



The cybersecurity group members are also strongly involved in the activities of the 

Research Center of Cyber Intelligence and Information Security (CIS). CIS does leadership 

applied research in the context of cyber security, information assurance, critical information 

infrastructure protection, trend prediction, open-source intelligence, cyber physical 

systems and smart complex systems. Advanced capabilities in cyber intelligence will be 

indeed essential in the next years due to the pervasiveness of cloud, social computing and 

mobility technologies, that lower the control that organizations and governments have over 

systems, infrastructure and data. CIS aims at designing better information security 

methodologies, threat profiles and at elaborating defense strategies taking into account the 

economic and legal impact in a unique framework. Research results are applied to real 

world contexts such as cyberwarfare, fraud detection, stock market stability, detection of 

tax evasion, monitoring of mission-critical systems, early warning systems and smart 

environments. 
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Governance, (2019), pp. 91 - 112. DOI: 10.1007/978-3-030-17277-0_6 

Conference proceedings 

Massarelli L., Di Luna G. A., Petroni F., Querzoni L., Baldoni R. "Investigating Graph 

Embedding Neural Networks with Unsupervised Features Extraction for Binary 
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3.2.8 Data Management and Service-Oriented Computing 

Research lines: 

• Data cleaning 

• Data Integration and Exchange 

• Data quality 

• Data Warehousing 

• Ontology Based Data Management 

• Process and Workflow Management 

• Service Modeling 

• Service Synthesis and Composition 

Members: CARLUCCI AIELLO Luigia, CATARCI Tiziana, DE GIACOMO Giuseppe, 

LEMBO Domenico, LENZERINI Maurizio (leader), LEOTTA Francesco, MARRELLA 

Andrea, MECELLA Massimo, PATRIZI Fabio and ROSATI Riccardo 

 

Post Docs: CIMA Gianluca, LEPORE Lorenzo and SANTARELLI Valerio 

 

PhD students: AGOSTINELLI Simone, CROCE Federico, FERRO Lauren Stacey, NAMICI 

Manuel, SAPIO Francesco and SCAFOGLIERI Federico 

 

Our interest in Data Management dates back to the 80's, when the main research topics 

addressed by our group were conceptual modeling and schema integration, now evolved 

into Information Integration and Data Exchange. Information integration is the problem of 

combining the data residing at different heterogeneous sources, and providing a virtual 

unified view of these data, called global schema, which can be queried by the users. Data 

Exchange focuses instead on the problem of materializing the global schema according to 

the data retrieved from the sources. Ontology-based data management (OBDM) is a 

promising direction for addressing the above challenges. The key idea of OBDM is to resort 

to a three-level architecture, constituted by the ontology, the sources, and the mapping 

between the two, where the ontology is a formal description of the domain of interest, and 

is the heart of the whole system. With this approach, the integrated view that the system 

provides to information consumers is not merely a data structure accommodating the 

various data at the sources, but a semantically rich description of the relevant concepts in 

the domain of interest, as well as the relationships between such concepts. Other Data 

Management topics related to Information Integration are also investigated, including 

View-based Query Processing, Data Warehousing, Data Quality, and Data Cleaning. 

Our research interests include several aspects of Service-Oriented Computing, and its 

relationship with Data Management. Services in our context are autonomous, platform- 

independent computational elements that can be described, published, discovered, 

orchestrated and programmed for the purpose of developing distributed interoperable ap- 

plications. We are particularly interested in service modeling and automatic service 

composition. In this area, we proposed what in the community is now known as the 

“Roman model”, and contributing to one of the first solutions to automated service 



composition. Since its introduction, the Roman model has been studied by several research 

groups worldwide, and is one of the key references in the formal approaches to automated 

service composition. We have also studied Service Synthesis, as well as Process and 

Workflow Management, with a special focus on principles and techniques for modeling the 

interaction between processes and data. 

Data and Service Integration is considered one of the main challenges that Information 

Technology (IT) currently faces. It is highly relevant in classical IT applications, such as 

enterprise information management and data warehousing, as well as in scenarios like 

scientific computing, e-government, and web data management. Our long-term goal is to 

lay the foundations of a new generation of information integration and service composition 

systems, whose main characteristics are: 

1. posing the semantics of the application domain at the center of the scene, 

2. combining the management of data with the management of the processes and ser- 

vices using such data in the organization, and 

3. shifting the role of the conceptual model from a design-time to a run-time artifact. 

In our vision, the functionalities provided by the system include answering queries 

posed in terms of the conceptual model by suitably accessing the source data, 

performing updates over the conceptual models by invoking the appropriate updates 

on the sources, and realizing complex goals expressed by the client by automatically 

composing available services. The basic idea for realizing this goal is to combine 

principles, methods and techniques from different areas, namely, Data Management, 

Service-Oriented Computing, Knowledge Representation and Reasoning, and Formal 

Methods. 

In 2019, members of the research group have been invited to organize various events, and 

to deliver keynote speeches at various conferences and workshops: 

Tiziana Catarci is the Editor-in-Chief of the ACM Journal of Data and Information Quality. 

In 2018 she has been Area chair of IEEE ICDE 2018 and General Chair of AVI 2018. Since 

2016 she is member of the prestigious European Academy of Sciences and Arts. Since 2016 

she has been included among the “100 Women for Science” project 

- http://www.100esperte.it/. In 2018 she has been included among the “Inspiring- 

Fifty”, https://italy.inspiringfifty.org/, the most influential women in the tech world. In 2018 

she has been nominated fellow of the EAI - European Alliance for Innovation. She is the co-

EiC of the EAI Transactions on Ambient Systems. She is in the Editorial Board of the WWW 

Journal and in the Editorial Board of the Journal on Data Semantics; 

Giuseppe De Giacomo is Review Editor of Artificial Intelligence (Elsevier) and member of 

the Editorial Board of Acta Informatica, he is an honorary member of the Steering 

Committee Member of the International Conference on Principles of Knowledge 

Representation and Reasoning (KR), he is the Program Chair of the 24th European 

Conference on Artificial Intelligence (ECAI 2020), and Area Chair of the 34th AAAI 

Conference on Artificial Intelligence (AAAI 2020); 

Domenico Lembo is vice-president (2018-2021) of the Steering Committee of the 

International Conference on Web Reasoning an Rule Systems (RR); 

Maurizio Lenzerini is Area Editor of Information Systems - An International Journal for the 

area of Data Modeling and Knowledge Representation and Reasoning Techniques, Area 

Editor of Logic Journal of the IGPL (Oxford Journal of the Interest Group in Pure and 

http://www.100esperte.it/
https://italy.inspiringfifty.org/


Applied Logic), for the area of Logic for Knowledge Representation and the Semantic Web, 

Area Editor of Journal of Applied Logic for the area of Logic for Knowledge Representation 

and the Semantic Web, in the Editorial Board of the LMCS - Logical Methods in Computer 

Science, for the areas of Database theory and Logic for knowledge representation, in the 

Editorial Board of Big Data Research, Elsevier, in the Editorial Board of Intelligenza 

Artificiale, The International Journal of the AI*IA. He was Program Co-Chair of the The 2nd 

IEEE International Conference on Artificial Intelligence and Knowledge Engineering, IEEE 

AIKE 2019, in the Program Committee of the International Conference on Database Theory, 

ICDT 2019, in the Senior Program Committee of the Thirty-third AAAI Conference on 

Artificial Intelligence, AAAI 2019, in the Program Committee of the Extended Semantic 

Web Conference, ESWC 2019, in the Program Committee of the 32th International 

Workshop on Description Logics, DL 2019, in the Program Committee of the 13rd 

International Workshop on Information Search, Integration, and Personalization, ISIP 2019, 

in the Program Committee of the 17th International Conference on Scientometrics & 

Informetrics, ISSI 2019, in the Program Committee of the 18th International Semantic Web 

Conference, ISWC 2019, in the Program Committee of the 3rd International Joint 

Conference on Rules and Reasoning, RuleML+RR 2019. Since 2005 he is Member of the 

Sistemi Evoluti di Basi di Dati (SEBD) Steering Committee. He is also Member of the 

Scientific Advisory Board of BiCi - Bertinoro international Center for Informatics, and 

Member of the Advisory Board of the European Research Institute in Service Science 

(ERISS); 

Since 2017, Andrea Marrella is the Information Director of the ACM Journal on Data 

Quality (ISSN 1936-1955) and serves/has served regularly as a reviewer for a top class 

journal of Information Systems and Artificial Intelligence. He serves/has served in the 

Program Committee of high ranked conferences such as IJCAI, AAAI, CAiSE, BPM, ICSSP, 

BIS, SAC, AVI. Since 2019, he organizes the workshop on Artificial Intelligence for Business 

Process Management (AI4BPM), in the range of the BPM conference. In 2021, he will act as 

PC Chair of ITBPM, the ITalian forum on Business Process Management. In 2019, he 

received the Best Forum Paper Award at CaiSE 2019 (31st Int. Conf. on Advanced 

Information Systems Engineering – GII-GRIN/CORE Class A) for his paper on “Achieving 

GDPR Compliance of BPMN Process Models”. 

Finally, Antonella Poggi was Program chair of the First International Workshop on Open 

Data and Ontologies for Cultural Heritage (ODOCH'19) and Workshops chair of ACM 

womENcourage 2019. 

Publications 

Journal papers 

Steinau S., Marrella A., Andrews K., Leotta F., Mecella M., Reichert M. "DALEC: A 

framework for the systematic evaluation of data-centric approaches to process 

management software". In: Software and Systems Modeling, (volume: 18) (2019), pp. 

2679 - 2716. DOI: 10.1007/s10270-018-0695-0 

Augusto A., Conforti R., Dumas M., La Rosa M., Maggi F. M., Marrella A., Mecella M., Soo 

A. "Automated discovery of process models from event logs: review and benchmark". 

In: IEEE Transactions on Knowledge And Data Engineering, (volume: 31) (2019), pp. 686 

- 705. DOI: 10.1109/TKDE.2018.2841877 
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3.2.9 Distributed Systems 

Research lines: 

• Distributed Systems Interoperability 

• Event-based Systems 

• Fog Computing 

• Resource Sharing Systems 

• Secure and robust distributed systems 

• Smart Environments 

• Streaming 

• Theoretical Aspects of DLTs 

Members: BALDONI Roberto (leader), BERALDI Roberto, BONOMI Silvia, CICIANI 

Bruno and QUERZONI Leonardo 

Post Docs: DI LUNA Giuseppe 

PhD students: FARINA Giovanni and LAURENZA Giuseppe 

The Distributed Systems group has developed, in the last fifteen years, a solid worldwide 

reputation in the context of theory and practice of distributed, pervasive and p2p 

computing, middleware platforms, data processing, and information systems 

infrastructures. On these topics, the group has created strong relationships with the most 

influential research groups in the world. We developed several theories and practical 

experiences in various topics including checkpointing, causal and total ordering theory, 

distributed replication, group communication, distributed agreement, publish subscribe 

systems, dynamic systems, byzantine fault tolerance, distributed stream processing, etc. 

The distributed systems group has participated and successfully coordinated several 

important EU projects in the context of e-government, security and dependability of large 

scale systems, and protection of critical infrastructures. It has developed remarkable 

connections with the major Italian ICT industries and Public Administrations for creating 

innovative solutions and prototypes transferring the latest results from research area into 

practice. 

Current research areas include: 

Byzantine fault-tolerant algorithms: in the past few years the group has proposed several 

solutions in the area of BFT focussing, in particular, on algorithms for dynamic settings and 

algorithms for robust lattice agreement algorithms.  

Distributed stream processing systems: since 2003 the group has regularly proposed novel 

solutions for improving the efficiency of distributed stream processing systems. In 

particular, we focussed our efforts on designing solutions to dynamically adapt the system 

runtime to changes in the input load distribution to tackle different goals (e.g. latency 

reduction, throughout maximization, efficient resource usage, etc.) 

Dynamic networks and population protocols: The group has a keen interest in the study 

of dynamic networks, especially the one composed by anonymous processes. In this area, 

it has designed the first known terminating counting algorithms for rooted interval-



connected networks, bootstrapping the research in the field. Regarding, population 

protocols the group has been the first to investigate computability under faulty interactions 

increasing the understanding of fault-tolerance for population protocols.  The group also 

provided contribution to the analysis of theoretical aspect of distributed systems affected 

by continuous churn i.e., the phenomenon of continuously changing the set of processes 

participating in to the distributed system.   

Mobile agents and robots: The DS group has strong expertise in the field of mobile agents 

(autonomous entities inhabiting a graph) and mobile robots (autonomous entities 

inhabiting an euclidean space). Regarding mobile agents, it has been the first to investigate, 

with a distributed perspective, the problems of exploration, gathering, patrolling, and black 

hole search on dynamic interval connected graphs. While in the field of robots it has been 

the first to study the computational power of luminous robots in the obstructive model, and 

it has given general contributions in understanding the computational power of oblivious 

robots in the setting of restricted visibility.  

The Distributed Systems group is also strongly involved in the activities of the Research 

Center of Cyber Intelligence and Information Security (CIS). CIS does leadership research 

in the context of cyber security, information assurance, critical information infrastructure 

protection, trend prediction, malware analysis, open-source intelligence, cyber physical 

systems and smart complex systems. Advanced capabilities in cyber intelligence will be 

indeed essential in the next years due to the pervasiveness of cloud, social computing and 

mobility technologies, that lower the control that organizations and governments have over 

systems, infrastructure and data. CIS aims at designing better information security 

methodologies, threat profiles and at elaborating defense strategies taking into account the 

economic and legal impact in a unique framework. Research results are applied to real 

world contexts such as cyberwarfare, fraud detection, stock market stability, detection of 

tax evasion, monitoring of mission-critical systems, early warning systems and smart 

environments. 
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114 - 133. DOI: 10.1007/978-3-030-14812-6_8 

  



3.2.10 High Performance and Dependable Computing Systems 

Research lines: 

• Heterogeneous Computing 

• High Performance Computing 

• Multi-core Programming 

• Multi-tier Architectures 

• Non-blocking/Wait-Free Algorithms 

• Operating Systems 

• Parallel and Distributed Computing Platforms 

• Performability Models 

• Software Instrumentation and Compiling Techniques 

• Software Reversibility on Non-Reversible Systems 

• Transactional Systems 

• Virtualization and Cloud Computing 

Members: CICIANI Bruno (leader) 

Post Docs: DI SANZO Pierangelo and PELLEGRINI Alessandro 

PhD students: CARNA Stefano, CONOCI Stefano, BACOCCO Duilio Luca, MAROTTA 

ROMOLO, PICCIONE Andrea and SILVESTRI Emiliano 

The High Performance and Dependable Computing Systems research group research 

activities are focused on differentiated aspects of computing and service-oriented 

applications and platforms, spanning from theory to modeling, design and 

implementation. Significant results have been achieved in: 

• system-level cyber security, with a special focus on speculative execution; 

• operating systems and virtualization, with a special focus on innovative capabilities 

offered by modern operating systems; 

• the definition of frameworks and protocols for dependability in large scale 

infrastructures, with particular attention to application contexts entailing manipulation 

of data within (atomic) distributed transactions; 

• the design and implementation of high-performance computing with particular 

interest to discrete event simulation platforms conforming to both pro- prietary and 

standardized protocol stacks; 

• the design and development of innovative operating system services oriented to 

support-high performance computing applications and data intensive ones; 

• binary instrumentation to transparently inject non-functional, rather 

performance/reliability-oriented capabilities, within general applications; 

• the design of techniques for improving energy-efficiency of applications deployed on 

massively-parallel machines; 

• the design and/or exploitation of transactional memory paradigms, either software- or 

hardware-based; 

• the design and implementation of transparent middleware-level software to enable 

software reversibility on top of non-reversible hardware, as a building block to 



optimize execution of data-intensive applications and/or enable post-mortem 

reversible debugging; 

• the definition and validation of accurate performance and dependability models for 

components/sub-systems forming the core of the aforementioned computing 

environments. 

The vision characterizing the research of this group is based on a strong synergy between 

theoretical studies and design/development techniques aimed at bridging theory and 

practice by accurately assessing the viability of research results in environments and 

application contexts based on current technologies, and in those that can be foreseen via 

emerging technological trends. Up to now, various open source packages have been re- 

leased as a concrete indication of the effectiveness of the aforementioned approach. Some 

of the publicly-released packages have been already adopted by other (foreign) research 

centers/industrial parties. 

Several research challenges can be easily envisaged along the paths of Quality-of- Service 

(QoS) oriented design of systems, as well as the design of autonomic systems embedding 

self-properties aimed at ensuring/guaranteeing/achieving pre-determined performance 

and/or dependability levels. The container hosting and framing these challenges will 

include both traditional system organizations and innovative computing environments 

relying on systematic use of infrastructure virtualization approaches, such as cloud 

computing. Further, we target innovative programming models and paradigms, such as 

sequential/concurrent programming based on (a) transparent and automatic techniques 

supporting reverse computing schemes as a mean for maintaining causal consistency as 

well as guaranteeing fault tolerance and security, and to enable reversible/post-mortem 

debugging (b) transparent injection via instrumentation of non-functional logic within 

generic applications so as to guarantee the possibility to drive the execution of these 

applications while optimizing resource/energy usage as well as performance. 

The group is constantly collaborating with University of Rome "Tor Vergata" (DICII 

department), University of L'Aquila, CNR (SAKS group). 

Publications 

Journal papers 

Ianni M., Pellegrini A., Quaglia F. "Anonymous Readers Counting: A Wait-Free Multi-

Word Atomic Register Algorithm for Scalable Data Sharing on Multi-Core Machines". 

In: IEEE Transactions on Parallel And Distributed Systems, (volume: 30) (2019), pp. 286 - 

297. DOI: 10.1109/TPDS.2018.2865932 

Pellegrini A., Quaglia F. "Cross-state events: A new approach to parallel discrete event 

simulation and its speculative runtime support". In: Journal Of Parallel And Distributed 

Computing, (volume: 132) (2019), pp. 48 - 68. DOI: 10.1016/j.jpdc.2019.05.003 

Conference proceedings 

Carna' S., Ferracci S., De Santis E., Pellegrini A., Quaglia F. "Hardware-assisted 

Incremental Checkpointing in Speculative Parallel Discrete Event Simulation". 

In: 2019 Winter Simulation Conference (WSC), (2019), pp. 2759 - 2770. 

DOI: 10.1109/WSC40007.2019.9004901 



Marotta R., Ianni M., Scarselli A., Pellegrini A., Quaglia F. "NBBS: A Non-blocking Buddy 

System for Multi-core Machines". In: 2019 19th IEEE/acm International Symposium on 

Cluster, Cloud And Grid Computing (ccgrid), (2019), pp. 11 - 20. 

Piccione A., Principe M., Pellegrini A., Quaglia F. "An Agent-Based Simulation API for 

Speculative PDES Runtime Environments". In: Sigsim-pads '19 Proceedings of the 2019 

Acm Sigsim Conference On Principles Of Advanced Discrete Simulation, (2019), pp. 83 - 

94. DOI: 10.1145/3316480.3322890 

  



3.2.11 Human-Computer Interaction 

Research lines: 

• Automated Personalization and Adaptation in Web-based Learning 

• Game-based Technology-Enhanced Learning 

• Information Visualization 

• Usability Engineering and Accessibility 

• User Interfaces 

• Visual control 

• Web-based Social Collaborative Learning 

 

Members: CATARCI Tiziana (leader), LEOTTA Francesco, MARRELLA Andrea, 

MECELLA Massimo, SANTUCCI Giuseppe and TEMPERINI Marco 

 

Post Docs: ANGELINI Marco 

 

PhD students: BLASILLI Graziano, FERRO Lauren Stacey and SAPIO Francesco 

 

Human-Computer interaction (HCI) is the study of the interaction between people (users) 

and computers. Such an interaction traditionally occurs at the user interface, but its 

effectiveness is strongly related with the design of the entire interactive system, referring in 

particular to the way in which it supports the user in achieving her/his goals and executing 

her/his tasks. Indeed, an important facet of HCI is the securing of the interactive system 

usability. The research group started working on HCI topics during the late ’80s, while 

developing a visual interface for databases. This pioneering work can be regarded as one 

of the first and most significant examples of deep analysis and formalization of the 

interaction between the user and the database, which takes into consideration both usability 

issues and language related aspects. 

Following these lines, the group developed another relevant research topic, namely the 

definition of adequate visual representations of the databases, in terms of both schema and 

instances. Note that using a consistent visual representation to depict the information of 

interest is crucial in order for the user to correctly grasp the database in- formation content. 

Related with visual representation is information visualization, i.e. the use of computer-

based, visual, interactive representations of information with the purpose of making sense 

out of data, acquire knowledge, discover new information, and effectively present the 

result. 

In the last years we focused on clutter reduction for information visualization analyzing the 

visual issues associated with the use of density maps focusing on the correct assignment of 

visual variable values to a data domain, taking into account its frequency distributions. 

Other HCI topics are also investigated, including the study of specific usability, 

accessibility, and adaptivity methodological aspects, the interaction with different realms, 

e.g. digital libraries, cultural artifacts, mobile and ubiquitous systems, technology-

enhanced learning environments. 

Designing interactive systems that could be effectively, efficiently and with satisfaction 

used by people exhibiting different characteristics, needs, preferences and abilities is 

getting more and more important in Information Technology research and development, 

as it is clearly demonstrated by the growing importance of the user role in research projects 



as well as in public administration developments, by the introduction in several Laws of 

precise usability and accessibility requirements for governmental information systems, by 

the continuous increase of funding for HCI-related research at EU and inter- national level. 

We have been among the pioneers of the research in this field in Europe, in particular in the 

effort of giving formal basis to the definition of interaction while considering human-

related, perceptual aspects. We are still continuing in this direction, in particular by 

working on a machine-interpretable and machine-learnable model of user task that will be 

the basis for a novel task-oriented interaction model, to be tested in personal in- formation 

environments. Furthermore, innovative interaction styles, e.g. brain-computer interfaces, 

ubiquitous and sensor-based environments, extreme visualizations, are under study, as 

well as novel design methodologies, advancing traditional user-centered design both with 

the injection of agile concepts and directly encompassing accessibility aspects. 

Scientific roles: 

• Tiziana Catarci is Editor in Chief of EAI Transactions on Ambient Systems. 

• Tiziana Catarci since 2016 she is member of the prestigious European Academy of 

Sciences and Arts. 

• Tiziana Catarci since 2016 she has been included among the “100 Women for Sci- ence” 

project - http://www.100esperte.it/. 

• Tiziana Catarci in 2018 has been included among the 

“InspiringFifty”, https://italy.inspiringfifty.org/ , the most influential women in the tech 

world. 

• Tiziana Catarci in 2018 she has been nominated fellow of the EAI – European Al- liance 

for Innovation. 

• Giuseppe Santucci is in the Steering Committee of IEEE Conference on Visual Ana- lytics 

Science and Technology - VAST. 

• Giuseppe Santucci is in the Steering Committee of EG/VGTC Conference on Visu- 

alization - EUROVIS. 

• Giuseppe Santucci is in the Program Committee of EG/VGTC Conference on Visu- 

alization - EUROVIS. 

• Giuseppe Santucci is in the Program Committee of IEEE Conference on Visual Analytics 

Science and Technology - VAST. 

• Giuseppe Santucci is in the Steering Committee of ACM International Workshop BEyond 

time and errors: novel evaLuation methods for Information Visualization BELIV. 

• Giuseppe Santucci is Workshop & Tutorial Chair in the conference Advanced Visual 

Interfaces AVI. 

• Massimo Mecella is general chair of International conference of Advanced Visual 

Interfaces (AVI) 2018. 

• Marco Temperini is Associate editor in the journal IJDET (Int. Journal on Distance 

Education Technology, https://www.igi-global.com/journal/international- journal-

distance-education-technologies/1078). 

http://www.100esperte.it/
https://italy.inspiringfifty.org/
http://www.igi-global.com/journal/international-
http://www.igi-global.com/journal/international-


• Marco Temperini is member of the Steering Committee of the workshop IEE- TEL (Int. 

workshop on Interactive Environments and Emerging Technologies for 

eLearning, https://sites.google.com/view/ieetel2019). 

• Andrea Marrella is the Poster & Demo Chair of 14th International Conference on 

Advanced Visual Interfaces (AVI 2018). 

• Francesco Leotta is Poster & Demo Chair for Intelligent Environments 2018. 

• Marco Angelini was co-chair of ITA.WA, 1st Italian workshop on Advanced Visu- 

alizations and Visual Analytics, co-located at AVI 2018. 

Publications 

Journal papers 

Catarci T., Leotta F., Marrella A., Mecella M., Sharf M. "Process-aware enactment of 

clinical guidelines through multimodal interfaces". In: Computers, (volume: 8) (2019). 

DOI: 10.3390/computers8030067 

De Marsico M., Sciarrone F., Sterbini A., Temperini M. "Educational Data Mining for Peer 

Assessment in Communities of Learners". In: The Future of Innovation And Technology 

In Education: Policies And Practices For Teaching And Learning Excellence, (2019), pp. 203 

- 217. DOI: 10.1108/9781787565555 

Di Mascio T., Vittorini P., Gennari R., De La Prieta F., Rodriguez S., Silveira R. A., 

Temperini M., Popescu E., Lancia L., "Preface". In: Methodologies and Intelligent 

Systems For Technology Enhanced Learning, 8th International Conference, (2019), pp. v - 

vi. 

Conference proceedings 

Condrea F., Cuoco L., Alexandru Dincu T., Popescu E., Sterbini A., Temperini M. 

"Pragmatic game authoring support for an adaptive Competence-Based Educational 

System". In: Methodologies and Intelligent Systems For Technology Enhanced Learning, 8th 

International Conference, (volume: 804) (2019), pp. 230 - 238. DOI: 10.1007/978-3-319-

98872-6_27 

Marrella A., Ferro L. S., Catarci T. "An Approach to Identifying What Has Gone Wrong in 

a User Interaction". In: Human-computer Interaction – Interact 2019, (volume: 11748) 

(2019), pp. 361 - 370. DOI: 10.1007/978-3-030-29387-1_20 

Agostinelli S., Federica B., Catarci T., Dal Falco F., Marrella A. "Generating Personalized 

Narrative Experiences in Interactive Storytelling through Automated Planning". 

In: Adjunt Proceedings of The 13th Biannual Conference Of The Italian Sigchi Chapter 

(chitaly 2019), (2019), pp. 34 - 38. 

Ardito C., Desolda G., Di Nocera F., Khamis M., Marrella A. "Human-centered 

Cybersecurity International Workshop at CHItaly 2019". In: Chitaly '19: Proceedings of 

The 13th Biannual Conference Of The Italian Sigchi, (2019), pp. 1 - 3. 

DOI: 10.1145/3351995.3352058 

Desolda G., Di Nocera F., Ferro L. S., Lanzilotti R., Maggi P., Marrella A. "Alerting Users 

About Phishing Attacks". In: Hci For Cybersecurity, Privacy and Trust, (volume: 11594) 

(2019), pp. 134 - 148. DOI: 10.1007/978-3-030-22351-9_9 

https://sites.google.com/view/ieetel2019


Wang L., Iocchi L., Marrella A., Nardi D. "Developing a Questionnaire to Evaluate 

Customers' Perception in the Smart City Robotic Challenge". In: 2019 28th IEEE 

International Conference on Robot And Human Interactive Communication, Ro-man 2019, 

(2019), pp. 1 - 6. DOI: 10.1109/RO-MAN46459.2019.8956394 

Elsayed O., Limongelli C., Sciarrone F., Lombardi M., Marani A., Temperini M. "An on-

line framework for experimenting with concept maps". In: 2019 18th International 

Conference on Information Technology Based Higher Education and Training (ithet), (2019), 

pp. 1 - 8. DOI: 10.1109/ITHET46829.2019.8937376 

Wang L., Marrella A., Nardi D. "Investigating User Perceptions of HRI in Social Contexts". 

In: 2019 14th Acm/IEEE International Conference on Human-robot Interaction (hri), 

(volume: 2019) (2019), pp. 544 - 545. DOI: 10.1109/HRI.2019.8673229 

Badea G., Popescu E., Sterbini A., Temperini M. "Integrating enhanced peer assessment 

features in Moodle Learning Management System". In: Foundations And Trends In 

Smart Learning, (2019), pp. 135 - 144. DOI: 10.1007/978-981-13-6908-7_19 

Polito G., Temperini M., Sterbini A. "2TSW: Automated assessment of computer 

programming assignments, in a gamified web based system". In: 2019 18th 

International Conference on Information Technology Based Higher Education and Training, 

Ithet 2019, (2019), pp. 1 - 9. DOI: 10.1109/ITHET46829.2019.8937377 

Sciarrone F., Temperini M. "Learning Analytics Models: A Brief Review". In: 2019 23rd 

International Conference Information Visualisation (iv), (2019), pp. 287 - 291. 

DOI: 10.1109/IV.2019.00055 

  



3.3 Economics and Management Engineering 

3.3.1 Industrial Organization and Management 

Research lines: 

• Economics and Management of Education and Research 

• Economics and regulation of network industries 

• Operations Management 

• Productivity and efficiency analysis 

• Project Management 

• R&D, Innovation, and public policies 

• Renewable Energy Sources and Environmental Policies 

• Strategic Management 

• Sustainability and environmental management 

 

 

Members: AVENALI Alessandro, CATALANO Giuseppe, CONTI Chiara, D'ADAMO 

Idiano, D'ALFONSO Tiziana, DANGELICO Rosa Maria, DARAIO Cinzia, DI PILLO 

Francesca, FRACCASCIA Luca, MARZANO Riccardo, MATTEUCCI Giorgio, NASTASI 

Alberto (leader), NONINO Fabio, REVERBERI Pierfrancesco and SESTINI Roberta 

 

Post Docs: ANNARELLI Alessandro, PALOMBI Giulia, PETITTI Federico and VONA 

Luigi 

 

PhD students: GIAGNORIO Mirko, GREGORI Martina and POMPEI Alessandro 

 

The research activity of the group, which includes general issues in industrial economics, 

public policy, and management, focuses on the following research lines: 

1. Economics and regulation of network industries 

2. Operations management 

3. Productivity and efficiency analysis 

4. Project Management 

5. R&D, Innovation, and public policies 

6. Strategic Management 

7. Sustainability and environmental management 

For each research line, the main research topics are highlighted as follows: 

1. Economics and regulation of network industries 

o Competition, regulation, investment incentives, and industrial policy in network 

industries, with a focus on air transport, rail transport, local public transport and 

utilities 

o Game-theoretic models to assess the welfare effects of access conditions to enduring 

economic bottlenecks, depending on the vertical industry structure, with a focus on 

telecommunications and transportation 

o Allocation and pricing of scarce network resources 

o Sharing economy and peer-to-peer platforms 

o Standard cost assessment of public transport 

o Efficiency and effectiveness analysis regarding local public transport 

https://sites.google.com/diag.uniroma1.it/scegroup/home


o Strategic and business aspects of rolling stock management for public transport 

(introduction of alternative fuel technologies) 

o Changes on mobility-framework towards more sustainable solutions 

o Economic benchmarking of transport modes 

o Competition in passenger transportation markets 

o Dynamic congestion 

2. Operations management 

o Auction mechanism for valuable economic resources allocation with 

complementarity/substitutability relationships, cost analysis, top-down and bottom-

up cost models 

o Operational aspects of environmental sustainability practices at both the company 

and the network level 

3. Productivity and efficiency analysis 

o Theoretical, methodological, and empirical models for the assessment of efficiency, 

effectiveness and impact. 

o Advanced nonparametric and robust methods for the assessment of public and 

private services 

o Performance evaluation of academy departments and heterogeneity analysis of 

European higher education institutions 

o Investigations on the economics, management, and modeling of scientific research 

and higher education 

4. Project Management 

o Business opportunities and social welfare resulting from an effective integration of 

sustainability principles inside project management practices both at corporate and 

project manager individual level 

o Managerial implications of project management practices and organizational aspects 

(e.g., informal social networks, individuals’ and small groups’ behavior, culture) with 

interest in specific emergent contexts such as industry 4.0, circular economy, and 

cyber security 

5. R&D, Innovation, and public policies 

o Theoretical and empirical models applied to the analysis of the drivers of innovative 

performance, with a special interest in externalities, public policies’ impact on R&D 

strategies, and welfare effects 

o Relationship between R&D investment decisions and environmental policies 

focusing on their role in spurring innovation 

o Empirical research on innovation and diffusion of clean technologies within Europe 

investigating the impact of EU support 

o Analysis of the interplay among competition, regulation, and the incentives to invest 

in product quality, with a focus on research-intensive industries 

o Economic aspects of privacy regulation, in particular on the role of consumers’ data 

in innovation processes 

6. Strategic Management 

o Ownership and corporate governance mechanisms and their interaction with the 

institutional variety as drivers of firm’s internationalization strategies 

7. Sustainability and environmental management 

o Operational and business aspects of circular economy strategies, e.g., industrial 

symbiosis, renewable energy production, waste management, bioeconomy, industry 

4.0 



o Circular business models 

o Operational and managerial aspects linked to relevant strategic transitions of 

companies, i.e., the servitization of business and the digital transformation of 

business 

o Consumer behavior towards the adoption of green innovations 

o Antecedents, outcomes, and success factors of the integration of environmental 

sustainability within firm strategies and innovation development 

o Effects of trade liberalization in environmental goods as a means of helping 

developed and developing countries alike deal with environmental problems 

Finally, the group has established scientific collaborations with national and 

international public institutions and universities. It is part of the European Network 

of Indicators Designers (ENID) and of the observatory on Local Public Transport of 

the Ministry of Infrastructures and Transport (MIT). It has implemented and 

implements collaborations with several institutions, e.g.,: (1) the National Agency for 

University and Scientific Research Evaluation (ANVUR), the Ministry of Education, 

Universities, and Research (MIUR) concerning the evaluation of the impact of public 

policies for higher education and scientific research; the Ministry of infrastructures 

and Transport and the European Commission on the themes of the standard cost of 

local public transport; (3) ENEA (Italian National Agency for New Technologies, 

Energy and Sustainable Economic Development) on the themes related to industrial 

symbiosis. 

Publications 

Journal papers 

Di Carlo F., Modugno G., Agasisti T., Catalano G. "Changing the accounting system to 

Foster Universities' financial sustainability: First evidence from Italy". 

In: Sustainability, (volume: 11) (2019). DOI: 10.3390/su11216151 

Fraccascia L., Giannoccaro I., Albino V. "Business models for industrial symbiosis: A 

taxonomy focused on the form of governance". In: Resources Conservation And 

Recycling, (volume: 146) (2019), pp. 114 - 126. DOI: 10.1016/j.resconrec.2019.03.016 

Santos Joaquim Rocha Dos, Franco Eduardo Ferreira, Carvalho Hamilton Coimbra, 

Armenia Stefano, Pompei Alessandro, Medaglia Carlo Maria "Water used to be 

infinite: a Brazilian tale of climate change". In: Kybernetes, (volume: 48) (2019), pp. 143 

- 162. DOI: 10.1108/K-11-2017-0438 

Armenia S., Pompei A., Castaño Barreto A., Atzori A., Fonseca J. "The Rural-Urban Food 

Systems’ Links with the Agenda 2030: From FAO Guidelines on Food Supply and 

Distribution Systems to a Dairy Sector Application in the Area of Bogota". In: Systems, 

(volume: 7) (2019). DOI: 10.3390/systems7030045 

Armenia S., Bellomo D., Medaglia C. M., Nonino F., Pompei A. "Water resource 

management through systemic approach: The case of Lake Bracciano". In: Journal of 

Simulation, (2019). DOI: 10.1080/17477778.2019.1664266 

Avenali A., Boitani A., Catalano G., Matteucci G., Monticini A. "Standard costs of regional 

public rail passenger transport: evidence from Italy". In: Applied Economics, (2019), pp. 

1 - 14. DOI: 10.1080/00036846.2019.1677852 



Ferella F., Cucchiella F., D'adamo I., Gallucci K. "A techno-economic assessment of biogas 

upgrading in a developed market". In: Journal of Cleaner Production, (volume: 210) 

(2019), pp. 945 - 957. DOI: 10.1016/j.jclepro.2018.11.073 

Cucchiella F., D'adamo I., Gastaldi M. "An economic analysis of biogas-biomethane chain 

from animal residues in Italy". In: Journal of Cleaner Production, (volume: 230) (2019), 

pp. 888 - 897. DOI: 10.1016/j.jclepro.2019.05.116 

Ferella F., D'adamo I., Leone S., Innocenzi V., De Michelis I., Vegliò F. "Spent FCC E-Cat: 

Towards a circular approach in the oil refining industry". In: Sustainability, (volume: 

11) (2019). DOI: 10.3390/su11010113 

Armenia S., Dangelico R. M., Nonino F., Pompei A. "Sustainable Project Management: A 

Conceptualization-Oriented Review and a Framework Proposal for Future Studies". 

In: Sustainability, (volume: 11) (2019). DOI: 10.3390/su11092664 

Catalano G., Daraio C., Diana M., Gregori M., Matteucci G. "Efficiency, effectiveness, and 

impacts assessment in the rail transport sector: A state-of-the-art critical analysis of 

current research". In: International Transactions In Operational Research, (volume: 26) 

(2019), pp. 5 - 40. DOI: 10.1111/itor.12551 

D'adamo I., Falcone P. M., Gastaldi M., Morone P. "A social analysis of the olive oil sector: 

The role of family business". In: Resources, (volume: 8) (2019). 

DOI: 10.3390/resources8030151 

D'adamo I., Falcone P. M., Ferella F. "A socio-economic analysis of biomethane in the 

transport sector: The case of Italy". In: Waste Management, (volume: 95) (2019), pp. 102 

- 115. DOI: 10.1016/j.wasman.2019.06.005 

D'adamo I., Falcone P. M., Gastaldi M. "Price analysis of extra virgin olive oil". In: British 

Food Journal, (volume: 121) (2019), pp. 1899 - 1911. DOI: 10.1108/BFJ-03-2019-0186 

D'adamo I., Ferella F., Gastaldi M., Maggiore F., Rosa P., Terzi S. "Towards sustainable 

recycling processes: Wasted printed circuit boards as a source of economic 

opportunities". In: Resources Conservation and Recycling, (volume: 149) (2019), pp. 455 

- 467. DOI: 10.1016/j.resconrec.2019.06.012 

D'adamo I., Ferella F., Rosa P. "Wasted liquid crystal displays as a source of value for e-

waste treatment centers: a techno-economic analysis". In: Current Opinion In Green 

And Sustainable Chemistry, (volume: 19) (2019), pp. 37 - 44. 

DOI: 10.1016/j.cogsc.2019.05.002 

Yazan D. M., Fraccascia L. "Sustainable operations of industrial symbiosis: an enterprise 

input-output model integrated by agent-based simulation". In: International Journal of 

Production Research, (2019), pp. 1 - 23. DOI: 10.1080/00207543.2019.1590660 

Fraccascia L., Giannoccaro I. "Analyzing CO2 emissions flows in the world economy using 

Global Emission Chains and Global Emission Trees". In: Journal Of Cleaner Production, 

(volume: 234) (2019), pp. 1399 - 1420. DOI: 10.1016/j.jclepro.2019.06.297 

Garrone P., Grilli L., Marzano R. "Price elasticity of water demand considering scarcity and 

attitudes". In: Utilities Policy, (volume: 59) (2019). DOI: 10.1016/j.jup.2019.100927 

Mariotti S., Marzano R. "Varieties of capitalism and the internationalization of state-owned 

enterprises". In: Journal of International Business Studies, (volume: 50) (2019), pp. 669 - 

691. 

Dangelico R. M., Nastasi A., Pisa S. "A comparison of family and nonfamily small firms in 

their approach to green innovation: A study of Italian companies in the agri‐food 

industry". In: Business Strategy and The Environment, (volume: 28) (2019), pp. 1434 - 

1448. DOI: 10.1002/bse.2324 



Khorram Niaki M., Nonino F., Palombi G., Torabi S. A. "Economic sustainability of 

additive manufacturing: Contextual factors driving its performance in rapid 

prototyping". In: Journal of Manufacturing Technology Management, (volume: 30) (2019), 

pp. 353 - 365. DOI: 10.1108/JMTM-05-2018-0131 

Fraccascia L. "The impact of technical and economic disruptions in industrial symbiosis 

relationships: An enterprise input-output approach". In: International Journal of 

Production Economics, (volume: 213) (2019), pp. 161 - 174. 

DOI: 10.1016/j.ijpe.2019.03.020 

Fraccascia L., Giannoccaro I., Albino V. "Response to: Comment on (Resilience of Complex 

Systems: State of the Art and Directions for Future Research)". In: Complexity, 

(volume: 2019) (2019), pp. 1 - 3. DOI: 10.1155/2019/8420453 

Fraccascia L., Giannoccaro I., Murat Y. D., Choi T., Ivanov D. "Managing supply chain 

operations in industrial symbiosis networks". In: Resources Conservation And Recycling, 

(2019). 

D'adamo I., Rosa P. "A structured literature review on obsolete electric vehicles 

management practices". In: Sustainability, (volume: 11) (2019). 

DOI: 10.3390/su11236876 

Fraccascia L., Giannoccaro I., Agarwal A., Hansen Erik G. "Business models for the circular 

economy: Opportunities and challenges". In: Business Strategy And The Environment, 

(volume: 28) (2019), pp. 430 - 432. DOI: 10.1002/bse.2285 

D'adamo I. "Adopting a circular economy: Current practices and future perspectives". 

In: Social Sciences, (volume: 8) (2019), pp. 1 - 5. DOI: 10.3390/socsci8120328 

Annarelli A., Battistella C., Nonino F. "The Road to Servitization. How Product Service 

Systems Can Disrupt Companies’ Business Models". In: , (2019), pp. 1 - 215. 

DOI: 10.1007/978-3-030-12251-5 

Borgatti S. P., Nonino F., Palombi G. "Are all groups less irrational than individuals? The 

impact of cognitive trust structure on small groups’ anchoring bias". In: , (2019). 

Conference proceedings 

Daraio C., Bruni R., Catalano G., Daraio A., Matteucci G., Scannapieco M., Wagner-

schuster D., Lepori B. "European Tertiary Education Register (ETER): Evolution of the 

data quality approach". In: 17th International Conference on Scientometrics And 

Informetrics, Issi 2019 - Proceedings, (volume: 2) (2019), pp. 2766 - 2767. 

Bruni R., Catalano G., Daraio C., Gregori M., Moed H. F. "Characterizing the heterogeneity 

of European higher education institutions combining cluster and efficiency analyses". 

In: 17th International Conference on Scientometrics And Informetrics, Issi 2019. With A 

Special Sti Indicators Conference Track, (volume: 2) (2019), pp. 2094 - 2105. 

Avenali A., Catalano G., D'alfonso T., Matteucci G. "Standard cost of italian metro services: 

The influence of automatism, wheels technology and capacity". In: Urban Transport 

Xxiv, (volume: 182) (2019), pp. 49 - 59. DOI: 10.2495/UT180051 

Catalano G., Daraio C., Quaglia G. "Matching education and scientific specialization of 

European universities: A Micro-based Country Level Analysis". In: 17th International 
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3.4 Operations Research 

3.4.1 Combinatorial Optimization 

Research lines: 

• Computational Biology and Bioinformatics 

• Data Mining and Classification 

• Graph theory and Optimization 

• Information Reconstruction 

• Polyhedral Combinatorics 

• Portfolio Optimization 

• Robust Optimization 

• Satisfiability in Propositional Logic 

• Scheduling and Job-shop Scheduling 

• Telecommunication Network Design 

Members: BRUNI Renato and SASSANO Antonio (leader) 

Combinatorial Optimization is a thriving field at the forefront of discrete mathematics and 

theoretical computer science. Its main focus is the efficient discovery of specific data 

structures and optimal set of objects into a finite (but large) collection of feasible solutions. 

Graph Theory, Integer Programming and Polyhedral Combinatorics are the key 

methodological tools in this area. The activity of the Combinatorial Optimization Group at 

DIAG dates back to the early ’90s and has been focused both on the theoretical properties 

of combinatorial structures and the use of sophisticated algorithmic tools to solve real-life 

problems. In particular, major research has been carried out on the following subjects: 

polyhedral properties of set covering, stable set and p-median problems; perfect graph 

theory, exact and heuristic algorithms for stable set and set covering; algorithms for 

coloring and frequency assignment problems; decomposition algorithms and 

reformulations for wireless network design problem; fixed network design and survival 

network design; algorithms for job-shop scheduling and railway traffic management; 

algorithms for satisfiability of logic formulae, algorithms for information reconstruction in 

large datasets, algorithms for classification based on propositional logic, algorithms for 

inconsistency selections, algorithms for the optimal and robust determination of control 

parameters of vehicles or spacecrafts.The group is currently cooperating with the Italian 

Ministry of Economic Development, the Italian Authority of Telecommunications 

(AGCOM), Fondazione “Ugo Bordoni” and Istituto Nazionale di Statistica (ISTAT). In the 

last 10 years, the group has been involved in a large number of national and international 

projects and has developed methods and algorithms aimed at the optimal design of 

broadcasting networks. The scientific leadership gained in this field has motivated a stable 

cooperation with the Italian Authority for Telecommunication and the decisive 

contribution of the group to the design of the national (analog and digital) TV and radio 

plans. The current key members of the group have published more than 100 journal papers, 

several book chapters, and two books. Moreover they are or have been editors of some of 

the main journals in the field of Operations Research and Optimization. In addition to 

further development of on-going research project, our future activities involve the study of 

optimization algorithms to rescue or prevent financial crises and for portfolio management; 



algorithms for clustering and imputation of Educational Institutions in the study of 

educational systems; algorithms for weighted matching and stable set problems; 

polyhedral properties of the stable set polyhedron and of interval and staircase matrices; 

optimization techniques for classification problems in machine learning; purely 

combinatorial approaches to wireless network design; railway traffic control and 

optimization on single-track networks.   

Publications 

Journal papers 

Bruni R., Bianchi G., Dolente C., Leporelli C. "Logical analysis of data as a tool for the 

analysis of probabilistic discrete choice behavior". In: Computers & Operations 

Research, (volume: 106) (2019), pp. 191 - 201. DOI: 10.1016/j.cor.2018.04.014 

Baruah S. K., Bonifaci V., Bruni R., Marchetti Spaccamela A. "ILP models for the allocation 

of recurrent workloads upon heterogeneous multiprocessors". In: Journal Of 

Scheduling, (volume: 22) (2019), pp. 195 - 209. DOI: 10.1007/s10951-018-0593-x 

Detti P., Zabalo Manrique De Lara G., Bruni R., Pranzo M., Sarnari F., Vatti G. "A Patient-

specific Approach for Short-term Epileptic Seizures Prediction through the Analysis 

of EEG synchronization". In: IEEE Transactions on Biomedical Engineering, (volume: 66) 

(2019), pp. 1494 - 1504. DOI: 10.1109/TBME.2018.2874716 

Bruni R., Celani F. "Combining Global and Local Strategies to Optimize Parameters in 

Magnetic Spacecraft Control via Attitude Feedback". In: Journal of Optimization Theory 

and Applications, (volume: 181) (2019), pp. 997 - 1014. DOI: 10.1007/s10957-019-01492-

0 

Conference proceedings 

Daraio C., Bruni R., Catalano G., Daraio A., Matteucci G., Scannapieco M., Wagner-

schuster D., Lepori B. "European Tertiary Education Register (ETER): Evolution of the 

data quality approach". In: 17th International Conference on Scientometrics And 

Informetrics, Issi 2019 - Proceedings, (volume: 2) (2019), pp. 2766 - 2767. 

Bianchi G., Bruni R., Palma A. L., Perani G., Scalfati F. "The corporate identity of Italian 

Universities on the Web: A webometrics approach". In: 17th International Conference 

on Scientometrics And Informetrics, Issi 2019 - Proceedings, (volume: 2) (2019), pp. 2273 - 

2278. 

Bruni R., Catalano G., Daraio C., Gregori M., Moed H. F. "Characterizing the heterogeneity 

of European higher education institutions combining cluster and efficiency analyses". 

In: 17th International Conference on Scientometrics And Informetrics, Issi 2019. With A 

Special Sti Indicators Conference Track, (volume: 2) (2019), pp. 2094 - 2105. 

  



3.4.2 Continuous Optimization 

Research lines: 

• Big Data Optimization 

• Bilevel Optimization 

• Derivative Free Methods 

• Engineering Design Optimization 

• Game Engineering 

• Global Optimization 

• Mixed Integer Nonlinear Programming 

• Neural Networks and Support Vector Machines 

• Nonlinear Optimization 

• Parallel and distributed optimization methods 

• Resource allocation in communication networks 

• Semidefinite Programming 

• Simulation–based optimization 

• Variational Inequalities 

Members: DE SANTIS Alberto, DE SANTIS Marianna, DI PILLO Gianni, FACCHINEI 

Francisco (leader), LUCIDI Stefano (leader), PALAGI Laura (leader), ROMA Massimo and 

SAGRATELLA Simone 

PhD students: BATTISTA Federico, BORESTA Marco, COLOMBO TOMMASO, 

CROELLA Anna Livia, D'AGOSTINO Danny, DI STEFANO Andrea, GIOVANNELLI 

Tommaso, GRANI Giorgio, PINTO Diego Maria, ROMITO Francesco, SECCIA Ruggiero 

and TRONCI Edoardo Maria 

Research in continuous optimization has been active at DIAG since its foundation. Early 

research was essentially devoted to the theory of exact penalization and to the development 

of algorithms for the solution of constrained nonlinear programming problems through 

unconstrained techniques. Significant early contributions were also given in the field of 

unconstrained optimization, with the introduction of non monotone line searches, non 

monotone globalization strategies and convergent derivative-free line search techniques. 

The Continuous Optimization group later expanded into an active and highly valued 

optimization research team with a wide range of interests. 

The following areas are object of current research. 

• Exact penalty and augmented Lagrangian methods, still constituting the founding 

block of many optimization methods and a springboard for many of the studies of the 

group. 

• Non-monotone methods and decomposition techniques for the solution of difficult 

large-scale nonlinear optimization problems and nonlinear equations. 

• Preconditioning Newton-Krylov and Nonlinear Conjugate Gradient methods in 

nonconvex large scale optimization, which is an important tool for efficiently solving 

large difficult problems. 

• Derivative-free algorithms, of special interest in many engineering applications where 

even the calculation of function values is problematic and very time-consuming. 



• Global optimization, which is an essential tool for solving problems where local non-

global solutions may be meaningless. 

• Semidefinite programming, which plays an essential role in the development of 

efficient algorithms for solving relaxations of non-convex and integer problems. 

• Finite dimensional variational inequalities and complementarity problems, which 

often arise in modeling a wide array of real-world problems where competition is 

involved. 

• Generalized Nash equilibrium problems, which are emerging as a winning way of 

looking at several classical and non-classical engineering problems. 

• Training methods for neural networks and support vector machines, for constructing 

surrogate models of complex systems from sparse data through learning techniques. 

• Mixed Integer Nonlinear Programming (MINLP) problems that combine 

combinatorial aspects with nonlinearities. 

The Continuous Optimization group interacts intensively with many other research 

groups, both in the academic and industrial world, in an ongoing cross-fertilization process. 

This process led to several innovative applications in such different fields as: 

• Design of electro-mechanic devices. 

• Development of electromagnetic diagnostic equipments. 

• Power allocation in TLC. 

• Shape optimization in ship design. 

• Multiobjective optimization of nanoelectronic devices. 

• Optimization of ship itineraries for a cruise fleet. 

• Sales forecasting in retail stores. 

Moreover, as a spin-off of the activity carried out in applied optimization, the company 

ACTOR (Analytics, Control Technologies and Operations Research) has been founded. 

ACTOR is participated by Sapienza University, by researchers of the Department and by 

the private company ACT Solutions. The main aim of ACTOR is to develop and 

commercialize advanced optimization models and methods to be employed in the 

production and management of goods and services. 

  

Publications 

Journal papers 

Buchheim C., De Santis M. "An Active Set Algorithm for Robust Combinatorial 

Optimization Based on Separation Oracles". In: Mathematical Programming 

Computation, (volume: 11) (2019), pp. 755 - 789. DOI: 10.1007/s12532-019-00160-8 

Cristofari A., Dehghan Niri T., Lucidi S. "On global minimizers of quadratic functions 

with cubic regularization". In: Optimization Letters, (volume: 13) (2019), pp. 1269 - 

1283. DOI: 10.1007/s11590-018-1316-0 

Cannelli L., Facchinei F., Kungurtsev V., Scutari G. "Asynchronous parallel algorithms 

for nonconvex optimization". In: Mathematical Programming, (2019). 

DOI: 10.1007/s10107-019-01408-w 

Daneshmand A., Sun Y., Scutari G., Facchinei F., Sadler B. M. "Decentralized Dictionary 

Learning Over Time-Varying Digraphs". In: Journal of Machine Learning Research, 

(volume: 20) (2019), pp. 1 - 62. 



Latorre V., Habal H., Graeb H., Lucidi S. "Derivative free methodologies for circuit worst 

case analysis". In: Optimization Letters, (volume: 13) (2019), pp. 1557 - 1571. 

DOI: 10.1007/s11590-018-1364-5 

Cesarone F., Lampariello L., Sagratella S. "A risk-gain dominance maximization 

approach to enhanced index tracking". In: Finance Research Letters, (volume: 29) 

(2019), pp. 231 - 238. DOI: 10.1016/j.frl.2018.08.001 

Liuzzi G., Lucidi S., Rinaldi F., Vicente L. N. "Trust-region methods for the derivative-

free optimization of nonsmooth black-box functions". In: Siam Journal On 

Optimization, (volume: 29) (2019), pp. 3012 - 3035. DOI: 10.1137/19M125772X 

Manno A., Sagratella S., Palagi L. "Case Article—Production and Distribution 

Optimization of Beach Equipment for the Marinero Company". In: Transactions on 

Education, (volume: 19) (2019), pp. 152 - 154. DOI: 10.1287/ited.2018.0202ca 

Manno A., Palagi L., Sagratella S. "Case—Production and Distribution Optimization of 

Beach Equipment for the Marinero Company". In: Transactions on Education, 

(volume: 3) (2019), pp. 155 - 159. DOI: 10.1287/ited.2018.0202cs 

Palagi L., Pesyridis A., Sciubba E., Tocci L. "Machine Learning for the prediction of the 

dynamic behavior of a small-scale ORC system". In: Energy, (volume: 166) (2019), 

pp. 72 - 82. DOI: 10.1016/j.energy.2018.10.059 

Lampariello L., Sagratella S., Stein O. "The Standard Pessimistic Bilevel Problem". 

In: Siam Journal on Optimization, (volume: 29) (2019), pp. 1634 - 1656. 

DOI: 10.1137/18M119759X 

Palagi L., Sciubba E., Tocci L. "A neural network approach to the combined multi-

objective optimization of the thermodynamic cycle and the radial inflow turbine for 

Organic Rankine cycle applications". In: Applied Energy, (volume: 237) (2019), pp. 210 

- 226. DOI: 10.1016/j.apenergy.2019.01.035 

Palagi L. "Global optimization issues in deep network regression: an overview". 

In: Journal Of Global Optimization, (volume: 73) (2019), pp. 239 - 277. 

DOI: 10.1007/s10898-018-0701-7 

Sagratella S. "On generalized Nash equilibrium problems with linear coupling 

constraints and mixed-integer variables". In: Optimization, (volume: 68) (2019), pp. 

197 - 226. DOI: 10.1080/02331934.2018.1545125 

Credo A., Cristofari A., Lucidi S., Rinaldi F., Romito F., Santececca M., Villani M. "Design 

Optimization of Synchronous Reluctance Motor for Low Torque Ripple". In: A View 

of Operations Research Applications In Italy, (2019), pp. 53 - 69. DOI: 10.1007/978-3-030-

25842-9_5 

Foglino F., Leonetti M., Sagratella S., Seccia R. "A Gray-Box Approach for Curriculum 

Learning". In: Optimization of Complex Systems: Theory, Models, Algorithms And 

Applications, (2019), pp. 720 - 729. DOI: 10.1007/978-3-030-21803-4_72 

Avenali A., Chianese Y. M., Ciucciarelli G., Grani G., Palagi L. "Profit optimization in 

one-way free float car sharing services: a user based relocation strategy relying on 

price differentiation and urban area values". (2019). 

De Santis M., Grani G., Palagi L. "Branching with hyperplanes in the criterion space: the 

frontier partitioner algorithm for biobjective integer programming".  (2019). 

Grani G., Leo G., Palagi L., Piacentini M., Toyoglu H. "The sales based integer program 

for post-departure analysis in airline revenue management: model and solution". 

In: , (2019). 

Palagi L., Seccia R. "Online block layer decomposition schemes for training deep neural 

networks". In: , (2019). 



Conference proceedings 

De Leone R., Fasano G., Roma M., Sergeyev Y. D. "How grossone can be helpful to 

iteratively compute negative curvature directions". In: Learning and Intelligent 

Optimization, (volume: 11353) (2019), pp. 180 - 183. DOI: 10.1007/978-3-030-05348-

2_16 

  



3.5 Systems and Control Engineering 

3.5.1 Networked Systems 

Research lines: 

• Control of Networks 

• Control under Communication Constraints 

• Modeling, Filtering and Optimal Control of Communication Networks 

• Remote Control 

Members: DELLI PRISCOLI Francesco (leader), DI GIORGIO Alessandro, ISIDORI 

Alberto and PIETRABISSA Antonio (leader) 

Post Docs: GIUSEPPI Alessandro, LIBERATI Francesco and PANFILI Martina 

PhD students: DE SANTIS Emanuele, DONSANTE Manuel, GERMANÀ Roberto, 

ORNATELLI Antonio and TORTORELLI Andrea 

The Networked Systems research group, led by Prof. Francesco Delli Priscoli and Prof. 

Antonio Pietrabissa, aims at developing control methodologies in or over networked 

systems. Besides classical control methods, such as model predictive control, optimal 

control and robust control, distributed non-cooperative control methods are being 

developed on the ground of mean-field game theory as well as learning methodologies 

such as reinforcement learning and deep reinforcement learning. 

The Networked Systems research group has developed thanks to the successful 

participation in National and European research projects carried on together with major 

European ICT and energy players. 

The networked systems area supports a Future Internet vision (in particular, the 

Networked Systems research group participated to the large FI-WARE EU project 

concerning the Future Internet technology foundation) foreseeing a technology 

independent distributed framework including coordinated advanced control algorithms 

(utilizing methodologies such as reinforcement learning for multi-agent systems, game 

theory, optimal control, model predictive control and robust control). These algorithms, on 

the basis of homogeneous integrated metadata (derived from properly selected 

heterogeneous information related to the present network and user status, converted to 

metadata and aggregated in a context-aware fashion), make consistent decisions (which are 

eventually actuated in the networks) concerning the management of network resources and 

of network contents/services, aiming at maximizing resource exploitation while satisfying 

users in terms of Quality of Experience expectations (related to Quality of Service, security 

and mobility requirements). 

To deal with the above-mentioned vision, the Networked Systems area deals with the 

following key enablers: model-free learning, multi-agent systems with minimum 

coordination, cross-layering/cross-network optimization, context awareness, data fusion, 

decision support systems. 

In the framework of recent and in-progress projects, the above-mentioned vision has been 

applied in the following areas: home network speed enhancement up to Gbps, optimization 



of hybrid ad hoc and satellite networks, resource management for telecommunication and 

energy distribution networks (smart grids), demand side management for planning electric 

utilities, smart grids for supporting fully electrical vehicles, content management for peer-

to-peer television, protection of critical infrastructures, total airport security, embedded 

system security/privacy/dependability, remote diagnosis and management of 

cardiovascular diseases, intermodal mobility solutions for people and goods, space assets 

for demining assistance, wireless cognitive sensor networks. 

In 2013, the Sapienza Start Up Ares2t  was funded by members of the Networked System 

group on the ground of the researches in the field of smart grids. 

  

Recent and on-going projects 

• 5G-SOLUTIONS, 5G Solutions for European Citizens (managed by CRAT), June 2019-

May 2022, EU H2020-ICT-2019 Project. 

• SESAME, Smart European Space Access thru Modern Exploitation of Data Science 

(managed by CRAT), January 2015 - December 2022, EU H2020-SPACE-16-TEC-2018 

Project. 

• 5G-ALLSTAR, 5G AgiLe and fLexible integration of SaTellite And cellular (managed 

by CRAT), July 2018-June 2021, H2020-EUK2018 Project. 

• ATENA, Advanced Tools to assEss and mitigate the criticality of ICT compoNents 

and their dependencies over Critical InfrAstructures (managed by CRAT), May 2016-

April 2019, EU MG H2020 Project. 

• PROMETEO, Protezione di reti elettriche di potenza da attacchi cyber-fisici mediante 

strategie di controllo, progetto di Ateneo, prot. RM11715C7EFAF857. 
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The IEEE Engineering In Medicine And Biology Society (embc), (2019), pp. 636 - 639. 

DOI: 10.1109/EMBC.2019.8856585 
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DOI: 10.1109/SMC.2019.8914059 
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Terrestrial-Satellite Networks: the 5G-ALLSTAR solution". In: 25 Th Ka And Broadband 

Communications Conference, (2019). 
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systems: An optimization framework based on OSSTMM and genetic algorithms". 
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Di Giorgio A., Giuseppi A., Germanà R., Liberati F. "Decentralised Model Predictive 

Control of Electric Vehicles Charging". In: 2019 IEEE International Conference on 

Systems, Man and Cybernetics (smc), (2019), pp. 3216 - 3222. 

DOI: 10.1109/SMC.2019.8914040 

Giuseppi A., De Santis E., Di Giorgio A. "Model Predictive Control of Energy Storage 
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DOI: 10.1109/SMC.2019.8914059 
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IFAC Symposium on Nonlinear Control Systems Nolcos 2019, (volume: 52) (2019), pp. 837 

- 842. DOI: 10.1016/j.ifacol.2019.12.067 
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3.5.2 Nonlinear Systems and Control 

Research lines: 

• Delay Systems 

• Discrete-time and Sampled Data Systems 

• Epidemic modeling and control 

• Hybrid Systems 

• Multi-Agent and Multi Robot Systems 

• Optimal Control and Stochastic Systems 

• Optimal control for resource management 

• Systems analysis and control 

Members: BATTILOTTI Stefano, BENVENUTI Luca,  CALIFANO Claudia,  DI 

GIAMBERARDINO Paolo, IACOVIELLO Daniela,  ISIDORI Alberto,  MATTIONI 

Mattia and MONACO Salvatore (leader) 

Post Docs: D'ANGELO Massimiliano 

PhD students: ELOBAID Mohamed and MORESCHINI Alessio 

Research on nonlinear systems and control at the University of Rome La Sapienza has been 

active since the early 70s and, historically, has played a major role worldwide. 

The geometric approach to nonlinear feedback design marked the beginning of a new area 

of research which, in the subsequent decades, has profoundly influenced the development 

of the entire field. The concepts of feedback equivalence and zero dynamics, their properties 

and implications are perhaps the most frequently used concepts in nonlinear feedback 

design. The natural evolution of the geometric approach from the study of systems evolving 

on Lie groups, with numerous applications to the control of spacecrafts and mobile robots, 

to robust regulation under state and output measurements feedback of systems possessing 

unstable zero dynamics, the use of filtered Lyapunov functions for robust stabilization, the 

control of networked systems in presence of limited information, till the control of nonlinear 

delayed systems, state estimators and optimal control for noisy systems with non-Gaussian 

noise and packet loss, stochastic delay identification. Analysis and design of real control 

systems integrating devices and computational procedures in a digital context involves ad-

hoc methods. Nonlinear discrete-time and sampled data systems are the subjects of an 

investigation developed at La Sapienza from the early 80s, in a still active cooperation with 

the Laboratoire des Signaux et Systèmes of the French CNRS. The research activity has been 

focused on solving nonlinear control problems in discrete-time and on finding digital 

solutions to continuous-time control systems. One of the major outcomes of the 

investigation has been the settlement of an original approach, mixed by algebraic and 

geometric concepts, used either to prove the existence of solutions in discrete-time or to 

compute approximated solutions in the digital context. From the results on feedback 

linearization, stabilization, regulation, observer theory, new research lines are in the 

direction of hybrid, networked and Hamiltonian dynamics. Particular attention is devoted 

to the settlement of executable algorithms for computing the proposed solutions. 

Measurements devices, algorithms, data handling and transmission represent critical 



aspects in any distributed control problem. The number of devices, their location, the 

energy consumption, the data-communication links, the distributed data handling, multi-

consensus, load balancing, and quality evaluation are nowadays classical concepts in this 

context. New issues deal with dynamic sensor networks, where mobile platforms are 

assimilated to intelligent devices, in which motion planning and control problems pose 

additional requirements and make harder the solution of the task. The full problem 

formulation as a high dimensional nonlinear dynamics is a challenging interdisciplinary 

area of research towards easier and cheaper solutions to problems like surveillance, 

monitoring, decentralized and distributed control. Problems under investigation in this 

field concern sensor and actuator devices, computation algorithms, local and global 

coordinated control, network communication protocols, data acquisition and fusion. 

Epidemic modeling, analysis and control is a further research line developed by the group. 

The methodologies of mathematical modeling and system analysis are applied to the study 

of specific epidemic diseases, like the HIV/AIDS, the measles and, recently, the COVID-19. 

The research goes through the introduction of ad hoc models, identified by using real data, 

the characterization the Reproduction Number, together with its relation with the most 

significant epidemic parameters (contact rates, death rates, time constants of infections, etc), 

the definition of suitable optimal intervention policies along the possible control channels 

corresponding to vaccination, prevention with informative campaign, medication, 

quarantine and isolation (as in the recent COVID 19 emergency). The same kind of 

modeling analysis and control is successfully applied to computer viruses and 

cybersecurity. Extension of theoretical aspects (singular control) as well as of applications 

(dynamics on unemployment) of optimal control are also considered. 

The applicative aspects of these research activities are carried out at the Systems and 

Control Laboratory, founded in 1995. Members of the Nonlinear Systems and Control 

group have been actively serving in the control community in technical committees and as 

associate editors for the major journals in the area and conference editorial boards as for 

both IEEE CSS, IFAC and EUCA. 

The research activities, as testified by the scientific production, are developed in 

collaboration with several national and international institutes as the Laboratoire des 

Signaux et Systèmes (CNRS, Gif sur Yvette), IRCCyN (CNRS, Nantes), Fondazione Santa 

Lucia , Cosync Lab (Sapienza University of Rome) and the company BrainTrends, Istituto 

di Analisi dei Sistemi e Informatica (IASI- CNR) for the modeling, analysis and control of 

epidemiological models, Universidade do Porto, Centro di Sistemi di Elaborazione e Bio-

Informatica (Campus Biomedico), McKelvey School of Engineering (Washington 

University of St. Louis). Those collaborations also encourage international research training 

and orientation, with PhD double degrees delivering, in the context of an ad hoc binational 

program ELISA, which involves Italian and French Institutions. 

Publications 

Journal papers 

Verotti M., Di Giamberardino P., Belfiore N. P., Giannini O. "A genetic algorithm-based 

method for the mechanical characterization of biosamples using a MEMS 

microgripper: numerical simulations". In: Journal of The Mechanical Behavior Of 

Biomedical Materials, (96) (2019), pp. 88 - 95. DOI: 10.1016/j.jmbbm.2019.04.023 
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Battilotti S., Cacace F., D'Angelo M., Germani A. "The polynomial approach to the LQ 

non-Gaussian regulator problem through output injection". In: IEEE Transactions on 

Automatic Control, (volume: 64) (2019), pp. 538 - 552. DOI: 10.1109/TAC.2018.2814685 

Battilotti S., Califano C. "Leader-Following consensus for nonlinear agents with 

measurement feedback". In: International Journal of Robust and Nonlinear Control, 
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3.5.3 Robotics 

Research lines: 

• Haptic and Locomotion Interfaces 

• Humanoid Locomotion 

• Medical Robotics 

• Mobile Robots 

• Motion and Trajectory Planning 

• Physical Human-Robot Interaction 

• Planning and Control of UAVs 

• Robot Learning for Planning and Control 

• Robot Modeling and Identification 

• Sensor-based Reaction and Planning 

• Soft Robotics 

• Vision-based Control 

• Whole-Body Control of Humanoids 

Members: CRISTOFARO Andrea, DE LUCA Alessandro (leader), LANARI Leonardo, 

ORIOLO Giuseppe and VENDITTELLI Marilena 

Post Docs: AL KHUDIR Khaled, CEFALO Massimo, FERRO Marco, GAZ Claudio Roberto, 

KHATIB Maram, MODUGNO Valerio and SCIANCA Nicola 

PhD students: BARROS CARLOS Barbara, CAPOTONDI Marco, FERRARI Paolo, 

SMALDONE Filippo Maria, TARANTOS Spyridon, TURRISI Giulio and VICECONTE 

Paolo Maria 

The Robotics group at DIAG, and the associated DIAG Robotics Lab, were established in 

the late 1980s with a commitment to develop innovative planning and control methods for 

industrial and service robots. 

The main research topics are: nonlinear control of robots; control of manipulators with 

flexible elements (elastic joints, flexible links, variable stiffness actuation); hybrid 

force/velocity and impedance control of manipulators interacting with the environment; 

optimization schemes in kinematically redundant robots; motion planning for high-

dimensional systems; motion planning and control of wheeled mobile robots and other 

nonholonomic mechanical systems; control-based motion planning for mobile 

manipulators; motion planning and control of locomotion in humanoid robots; stabilization 

of underactuated robots; control of locomotion platforms for VR immersion; sensor-based 

navigation and exploration in unknown environments; image-based visual servoing; 

control and visual servoing for unmanned aerial vehicles (UAV); multi-robot coordination 

and mutual localization; unsupervised continuous calibration of mobile robots; 

actuator/sensor fault detection and isolation in robots; safe control of physical human-robot 

collaboration; sensory supervision of human-robot interaction. 

Most of our research activities undergo experimental validation in the DIAG Robotics Lab. 

The current equipment consist of three articulated manipulators (a 6R Universal Robots 

UR10, a 7R lightweight KUKA LBR4+ with FastResearchInterface, and a 6R KUKA KR5 



industrial robot), two haptic interfaces with 3D force feedback (Geomagic Touch), an 

underactuated system (Pendubot by Quanser), and several mobile robots, including 

wheeled (a MagellanPro by iRobot, a team of five Khepera III by K-Team), legged (3 NAO 

humanoid robots by Aldebaran), and flying (a Hummingbird and a Pelican quadrotor 

UAVs by AscTec) platforms. These robots are equipped with sensing devices of various 

complexity, going from ultrasonic/laser range finders to cameras, and stereo vision systems. 

We have multiple RGB-D sensors, two 6D F/T sensors (Mini45 by ATI), and two HMDs 

(Oculus Rift). We also have a sensorized platform (Cyberith Virtualizer) for locomotion and 

VR immersion. In the past, we have designed and built a two-link flexible manipulator 

(FlexArm) and a differentially-driven wheeled mobile robot (SuperMARIO). 
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