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Part I — General Information

Full Name Gaia Maselli
Citizenship Italian
Spoken Languages Italian, English

Part II — Education

Type

Year Institution

Notes (Degree, Experience,...)

University graduation

2001 University of Pisa

Laurea degree in Computer Science (110/110)

PhD

2005 University of Pisa

Computer Science

Licensure 01

2018-2024 ASN

Habilitation as associate professor in Computer Science (01/B1)

Licensure 02

2018-2024 ASN

Part III — Appointments

IITA — Academic

Appointments and service

Habilitation as associate professor in Computer Engineering
(09/H1).

Start End Institution Position

01/07/06 | {30/06/10 | |CS dept, Sapienza University of Rome Post doc

01/11/10 | {29/12/10 | |CS dept, Sapienza University of Rome Research collaboration

30/12/10 | | - CS dept, Sapienza University of Rome Assistant Professor

2016 2019 CS dept, Sapienza University of Rome Department and Faculty giunta member

2014 2016 CS dept, Sapienza University of Rome Department and Faculty giunta member

2014 CS dept, Sapienza University of Rome Member of Selection Committee of PhD program in
Computer Science (30th Cycle)

|201 8 | |2019 | |CS dept, Sapienza University of Rome Member of commission foreign student evaluations for
admission to Master in CS

2011 2019 Phd School, CS dept Sapienza Un. of Rome | |Member of collegio dottorato

08/01/13 | [11/06/13

CS dept, Sapienza University of Rome

Career break for Maternity leave

17/02/16 | [18/07/16

CS dept, Sapienza University of Rome

Career break for Maternity leave




IIIB — Other Appointments

Start End Institution Position
01/02/02 | {31/01/03 | |CNUCE Institute, CNR, Pisa. Assegno di Ricerca
01/02/03 | {31/03/06 | |IIT Institute, CNR, Pisa Assegno di Ricerca
22/01/10 | |30/06/10 | |Consorzio Ferrara Ricerche Research collaboration
01/06/10 | {30/06/10 | |CSE dept, Penn State University Visiting researcher
Jan 2007 | |Feb 2007 | |CS dept, UIUC Visiting researcher
2016 2017 CNR - ROMA Member of admission committee for concorso

IIIC — Academic advising

pubblico per I’assunzione con contratto di lavoro a
tempo pieno e indeterminato di 1 unitda di
personale  profilo  Tecnologo, III livello
professionale presso il Dipartimento di Ingegneria,
ICT e tecnologie per I'energia e i trasporti - Roma
del Consiglio Nazionale delle Ricerche

Bando 367.68 DIITET TEC

Type Year Student

PhD Advisor 2019 - 2021 Andrea Coletta, PhD in Computer Science, Sapienza Un. Of Rome

PhD Advisor 2018 -2020 Mauro Piva, PhD in Computer Science, Sapienza Un. Of Rome

Referre/External Evaluator 2018 Fabio Angeletti, PhD Thesis, Computer Engineering, Dept. of Computer
Engineering, Control and Management, University of Rome "La Sapienza"

Referre/External Evaluator | |2019 Mattia G. Campana, PhD Thesis, Ing. dell’Informazione” (Automation/
Robotics, Biomedical, and ICT Engineering), University of Pisa

Tutor percorso di eccellenza 2014 - 2015 Mauro Piva

Tutor percorso di eccellenza 2014 - 2015 Giorgia Ramponi

Master Thesis Advisor Oct. 2018 Andrea Coletta, “Optimized Trajectory Planning in DroNets”

Master Thesis Advisor Oct. 2017 Mauro Piva, “Mac Protocols for the Battery-less Smart Home”

|Master Thesis Advisor | |OCt. 2017 Rafael Salinas, “On the impact of different channel models in multi-UAV
networks”

|Master Thesis Advisor | |Jul. 2017 Giulio Salierno, “Progettazione e sviluppo di un controller batteryless per
videogiochi”

|Master Thesis Advisor | |Dec. 2014 Valerio D’alfonso, “Un’architettura SDN per la gestione dell’Internet of
Things”

|Bachelor Thesis Advisor | |Oct. 2017 Matteo Pietrogiacomi, “Sviluppo di un controllore multi-sensore e privo di
batteria basato su tecnologia RFID”

|Bachelor Thesis Advisor | |Dec. 2015 Valerio Rosati, “Analisi dell’impatto dell’errore su un protocollo di
identificazione RFID”

|Bachelor Thesis Advisor | |Jul. 2015 Mauro Piva, “Sviluppo di un sistema di backscattering per il controllo di
videogiochi: Lato Reader”

|Bachelor Thesis Advisor | |Jul. 2015 Giorgia Ramponi, “Sviluppo di un sistema di backscattering per il controllo
di videogiochi: Lato Tag”

|Bachelor Thesis Advisor | |Dec. 2014 Paolo Gobbi, “Analisi dei dati in una rete di sensori wireless con energy
harvesting”

|Bachelor Thesis Advisor | |Jul. 2014 Marianna Progano, “Implementazione di un algoritmo di routing per le reti
di sensori”

|Bachelor Thesis Advisor | |Mar. 2014 Agnese Trozzo, “Analisi del traffico di rete per applicazioni di social
network”

Bachelor Thesis Advisor Dec. 2013 Laura Tiberi, “Implementazione di un sistema RFID basato su Arduino”

Bachelor Thesis Advisor Jan. 2013 Martina Trani, “Implementazione di algoritmi di predizione energetica per
reti di sensori”

Bachelor Thesis Advisor | |Sep. 2012 Gianluca Carroccia, “An Interference Cancellation-based Protocols for

RFID Tags identification”




III D - Community service

Type Year Journal/Conference

Area Editor 2019 Elsevier Computer Communications journal (L.F. 2.6)

TPC member 2019 IEEE INFOCOM,
IEEE CCNC,
IEEE ICNC,
EmeRTeS,
NewNets,
MobyApps

Registration chair 2019 ACM MOBIHOC

TCP member 2018 IEEE INFOCOM 2018,
IEEE CCNC,
Med-Hoc-Net,
MobiApps

TPC member 2017 IEEE CCNC

TPC member 2016 IEEE INFOCOM
IEEE CCNC

TCP member 2012 IoTech 2012

TCP member 2011 IoTech 2012

Session Chair 2011 ACM MSWIM

TCP member 2010 Networking 2010

Local arrangement chair 2013 ACM SENSYS

Session Chair 2003 PWC

Journal reviewer IEEE Transactions on Networking,

IEEE Transactions on Mobile Computing,

IEEE Transactions on Parallel and Distributed Systems,
IEEE Transactions on Wireless Communications,

IEEE Transactions on Vehicular Technology,

IEEE Transactions on Industrial Informatics,

IEEE Communication Letters,

IEEE Communication Magazine,

Elsevier Ad Hoc Networks,

Elsevier Computer Communications,

Elsevier Pervasive and Mobile Computing,

Old City Ad Hoc and Sensor Wireless Networks Journal,
Springer Wireless Networks,

Wiley Wireless Communications and Mobile Computing

Conference reviewer

IEEE WF-IoT 2019
IEEE CCNC 2019
IEEE ICNC 2019
IEEE SECON 2017
Med-Hoc-Net 2015
IEEE INFOCOM 2015
Globecom 2014
INFOCOM 2013
ICDCS 2013
INFOCOM 2012
MASS 2012
Globecom 2012
Milcom 2012
PerCom 2011
MSWIM 2011
VTC 2011




Part IV — Teaching experience
Year Institution Lecture/Course
a.a.17/18 | |CS dept, Sapienza University of Rome Computer Networks (9 cfu)
a.a.17/18 | |CS dept, Sapienza University of Rome Internet of Things (6 cfu)
a.a.16/17 | |CS dept, Sapienza University of Rome Computer Networks (9 cfu)
a.a.16/17 | |CS dept, Sapienza University of Rome Computer Network Performance (6 cfu)
a.a.15/16 | |CS dept, Sapienza University of Rome Computer Network Performance (6 cfu)
a.a.14/15 | |CS dept, Sapienza University of Rome Computer Networks (9 cfu)
a.a.13/14 | |CS dept, Sapienza University of Rome Computer Networks (9 cfu)
a.a.11/12 | |CS dept, Sapienza University of Rome Computer Networks (9 cfu)

Part V - Society memberships, Awards and Honors

Year Title
2017 Award for outstanding contribution in reviewing, Elsevier Computer Communications journal
IEEE member
ACM member

Part VI - Funding Information [grants as PI-principal investigator or I-investigator]

Year Title Program Grant value (total)

2017 PI - Finanziamento delle attivita base di ricerca ANVUR n. 20/2017 del 15-06-2017 3000 E

2018-2019 | |I - "Hybrid Sensor Networks for Emergency Critical| [NATO - Science for Peace and Security
Scenarios"

2017 I — “IoT4Offshore: Developing the Internet of |Ateneo | |44000 E |
Underwater Things to pervasively monitor seas and
oceans, and sustainably use offshore resources”

2016 I - DOMUS-Designing and Optimizing a Multi-modal |Ateneo | |15000 E |
Underwater internet of thingS

2010-2013 | |I — European Project: CHIRON (Cyclic and person-| |ARTEMIS Joint Undertaking | [3,00 M Euro |
centric Health management: Integrated appRoach for
hOme, mobile and clinical eNvironments)

2009-2011 | |1 - eDIANA European Project (Embedded Systems for| | ARTEMIS 2008-1 | [2,89 M Euro |
Energy Efficient Buildings)

2008-2010 | I - SENDORA European Project (Sensor Network for| |STREP IST | | |
Dynamic and Opportunistic Radio Access).

2008-2010 | |I - SENSEI European Project (Integrating the Physical |IP 7PQ | | |
with the Digital World of the Network of the Future)

2006-2007 | {I - E-sense European Project (Capturing Ambient |EEC 1P | | |
Intelligence for Mobile Communications through
Wireless Sensor Networks).

2005-2006 | |I - WiseNts European Project (Cooperating Embedded |C00rdination Action (CA) IST FP6 | | |
Systems for Exploration and Control featuring Wireless
Sensor Networks)

2002-2005 | [T - MobileMAN  European  Project (Mobile| [IP | [1,077,000E |

Metropolitan Ad hoc Network).




Part VII — Research Activities

Keywords

Brief Description

RFID anti-collision
protocols

Identification protocols for RFID systems. One of the major challenges in mobile RFID systems on a large
scale is the ability to read a large number of tags quickly. Central to solving this problem is resolving
collisions that occur when multiple tags reply to the query of a reader. To this purpose my research activity
has contributed on several MAC protocols for passive RFID systems [1][2][3]. These typically build on
traditional MAC schemes such as aloha and tree based protocols. More recently, the research on this topic
aimed at addressing different aspects of fast tag identification, such as mobility, concurrent identification,
and noisy channels.

A first line of research considers mobile environments and aims at reading tags before they leave the
system. Previous work mainly targeted to specific application scenarios, such as tags placed on a moving
conveyor belt, without considering more general mobility models. However, many emerging applications
involve mobile entities that are free to move so that the set of tags under the reader range is continuously
and significantly changing. Such a mobile scenario poses important issues in terms of reliability and
timeliness of the reading process. Not only the reader has to estimate the cardinality of the tag population
passing through the system, but it has to also timely identify all tags. The proposed protocol, called PrIME,
is able to identify 100% of mobile tags when they follow a pedestrian mobility model, reducing the tag
identification delay by over 90% with respect to the most performing solutions available in the literature.
This research contribution is described in [5][6].

A second research direction proposes a protocol, called TIANC, which exploit tag collisions: rather than
working against interference, TIANC embraces the collision of radio waves. It uses multiple antennas and
analog network coding (ANC) to recover the original tag transmissions. Performance analysis shows that
TIANC achieves substantial speed improvement, performing up to 2.3 times faster than previously
proposed mechanisms. This research contribution is described in [7].

Finally, a third research direction is exploring the concerns related to practical system deployment. RFID
tags backscatter to the reader a signal that is weak and subject to interference from any nearby device
operating on the same frequency, experiencing significant performance degradation when such condition
occurs. This research activity provides an analytic model to evaluate the impact of external interference on
the main representatives of identification protocols. Results show that nearby interfering devices can
reduce the temporal efficiency up to 14%, loosing 10% of tags when the packet error rate is 0.2.

This research contribution is described in [8].

References:

[1] G. Maselli, C. Petrioli, and C. Vicari, “Dynamic Tag Estimation for Optimizing Tree Slotted Aloha in RFID
Networks”, ACM MSWIM 2008, Vancouver, Canada.

[2] G. Bagnato, G. Maselli, C. Petrioli, and C. Vicari, “Performance analysis of anti-collision protocols for
RFID systems”, IEEE VTC Spring 2009, Barcelona, Spain.

[3] TF La Porta, G. Maselli, C. Petrioli, “Anti-collision Protocols for Single-Reader RFID Systems: Temporal
Analysis and Optimization” IEEE Transactions on Mobile Computing, vol.10, no.2, pp.267,279, Feb.
2011.

[4] R. Kumar, TF. La Porta, G. Maselli C. Petrioli “Interference cancellation-based RFID tags
identification” ACM MSWIM 2011 Miami, USA.

[5] D. Benedetti, G. Maselli, C. Petrioli, “Fast Identification of Mobile RFID Tags” IEEE MASS 2012, Las
Vegas, USA

[6] D. Bendetti, G. Maselli, and C. Petrioli, PrIME: “Priority-based Tag Identification in Mobile RFID
Systems”, Elsevier Computer Communications, Volume 108, 1 August 2017, Pages 64-77.

[7] G. Carroccia, and G. Maselli, Inducing collisions for Fast RFID Tag Identification, IEEE Communications
Letters Vol. 19, N. 10, October 2015.

[8] David Benedetti, Gaia Maselli, Chiara Petrioli, Mauro Piva, “The impact of external interference on
RFID Anti-Collision Protocols”, IEEE Networking Letters, Vol.1, Issue 2, 2019




Battery-free
devices,
backscattering

The IoT era has witnesses an explosion of wireless devices. As we move towards connecting the next

billion wireless devices to the internet, however, the use of batteries to power these devices will become

unworkable, with significant repercussions on health and the environment, if improperly disposed. Hence,

the need for more eco-friendly technologies.

This research activity demonstrates that RFID technology, typically used to implement object identification

and counting, enables the re-design of personal computing devices in a battery-free manner, representing

a major leap forward in moving beyond chargers, cords and dying devices.

In particular, we study the development of several battery-free devices, and identify the types of devices

that can be handled today and what is future work.

Testbed experiments clearly demonstrate the feasibility of devices we built, presenting performance

comparable to the commercial counterparts.

This research contribution is described in:

[1] G. Maselli, G. Salierno, “Performance Evaluation of a Battery-Free Videogame Controller”, in
proceedings of ACM PE-WASUN Symposium 2017

[2] G. Maselli, M. Piva, G. Ramponi, D. Ganesan, JoyTag: a battery-less videogame controller exploiting
RFID backscattering: demo, ACM MobiCom 2016, New York, USA.

Smart homes, App
design, SDN
network, Adaptive
MAC protocols,
battery free

In the latest years, smart homes have caught increasing attention and witnessed rapid development.
Smart Homes are outfitted with myriad of devices -- sensors, actuators, smart devices, etc. -- that are used
to optimize energy consumption and improve the quality of life. Current platforms requires the user to
deal with several management inconvenience problems, such as increasing devices, operating between
devices, and using new devices. From a user perspective, system configuration and management are major
issues: ordinary consumers want to use systems performing minimal configuration.

The research activity in this field targets various aspects of smart building design and implementation:
application, networking, and MAC.

At the application and networking level the research activity concerns a platform, composed of a web
application, called SECY app, and Software Defined Network (SDN). While the user interacts with an easy-
to-use interface on a smart device, the app automatically generates and installs SDN rules. These rules are
then fed to the SDN controller and installed on the SECY gateways, which are deployed inside the home.
SECY gateways have a triple task: i) act as sinks of data from sensor devices deployed in the environment;
ii) forward data based on SDN rules; and iii) act as conventional routers for Internet traffic

This platform, besides facilitating configuration and management, results more efficient --- up to 4 times
faster --- and reliable --- able to operate even in case of no connection with the cloud --- than current
solutions.

This research contribution is described in [1][2].

Research activity at the MAC layer looks at communication aspects of smart homes, in which several
battery-free devices coexist, with different transmission requirements — periodic, event based, and real-
time. These devices exploit RFID backscattering-based computation and transmissions. The backscatter
device harvests RF energy, computes or senses data, and transmits them by reflecting the RF signal.
Although singular devices can operate efficiently, their coexistence needs to be controlled, as they have
widely varying communication requirements (transmission rates, ON/OFF activity, and deadlines). The
design of efficient communication protocols, able to detect, learn and monitor devices transmission needs
and dynamically adapt to current device state and requirements, is quite a new problem that the existing
work cannot solve well. This research activity aims at defining a new adaptive and quick-to-learn MAC
protocol, which dynamically collects information from devices without requiring any a priori knowledge of
the environment. Extensive simulations clearly show the benefits of using this protocol, which is able to
successfully deliver 99% of new data samples in complex scenarios, including several high traffic
demanding devices such as joysticks and cameras.

This research contribution is described in [3].

References:

[1] G. Maselli, M. Piva, “Poster Abstract: SECY APP: Self Configuration and Easy Management for
Software Defined Smart Homes” ACM SENSYS 2018.

[2] G. Maselli, M. Piva, D. Silvestri, “SMARTEEX: a software tool for SMART Environment EXperiments”,
IEEE INFOCOM WKSHPS: CNERT 2019.

[3] G. Maselli, M. Piva, J.A. Stankovic, “Adaptive Communication for Battery-Free Devices in Smart
Homes” IEEE Internet of Things journal, Vol. 6, Issue 4, 2019




Part VIII - Summary of Scientific Achievements

Product type Number Data Base Start End
‘J ournal Papers [international] ‘ 9 Scopus 2004 2019
Conference papers [international]| |15 Scopus 2003 2019
Book chapters [scientific] 1 Scopus 2005
‘Books [teaching] ‘ 1 IRIS 2013
‘Total Impact factor ‘ 33 (sum of CiteScores available on Scopus)
‘Total Citations ‘ 603 (Scopus)
‘Average Citations per Product ‘ 24,1 (Scopus)
Hirsch (H) index 10 (Scopus)
Normalized H index* 0,59 (10/17)

*H index divided by the academic seniority.

Part IX— Selected Publications

List of the publications selected for the evaluation. For each publication report title, authors, reference data, journal IF
(if applicable), citations, press/media release (if any).

(1]

G. Maselli, M. Piva, J. A. Stankovic, “Adaptive Communication for Battery-Free Devices in
Smart Homes”, IEEE Internet of Things Journal, vol. 6, no. 4, pp. 6977-6988, Aug. 2019.
CiteScore: 11.33 Scopus (2018)

Journal IF: 9.515 (IEEE website, 2019)

Gaia Maselli and Mauro Piva. 2018. SECY APP: Self Configuration and Easy Management for
Software Defined Smart Homes. In Proceedings of the 16th ACM Conference on Embedded
Networked Sensor Systems (SenSys '18).

G. Maselli, G. Salierno, “Performance evaluation of a battery-free videogame controller”,
Proceedings of the 14th ACM Symposium on Performance Evaluation of Wireless Ad Hoc,
Sensor, and Ubiquitous Networks (PE-WASUN 2017), Co-located with MSWiM 2017, 21
November 2017, Pages 71-75.

D. Benedetti, G. Maselli, C. Petrioli, “PrIME: Priority-based tag identification in mobile RFID
systems”, Elsevier Computer Communications, Volume 108, 1 August 2017, Pages 64-77.
CiteScore: 3.47 Scopus (2017)

Journal IF: 2.613 (Elsevier website, 2017)

Citations: 1 (Scopus)

G. Maselli, M. Piva, G. Ramponi, D. Ganesan, “Demo: JoyTag: A battery-less videogame
controller exploiting RFID backscattering”, Proceedings of the Annual International Conference
on Mobile Computing and Networking, MOBICOM, Volume 0, Issue 1, 3 October 2016, Pages
515-516

Citations: 2 (Scopus)

G. Carroccia, G. Maselli, “Inducing Collisions for Fast RFID Tag Identification”, [EEE
Communications Letters, Volume 19, Issue 10, 1 October 2015, Pages 1838-1841.

CiteScore: 2.51 Scopus (2015)

Journal IF: 2.723 (IEEE website, 2018)

Citations: 8 (Scopus)



[7] Cammarano, F. Lo Presti, G. Maselli, L. Pescosolido, C. Petrioli, “Throughput-Optimal Cross-
Layer Design for Cognitive Radio Ad Hoc Networks”, IEEE Transactions on Parallel and
Distributed Systems, Volume 26, Issue 9, 1 September 2015, Pages 2599-2609
CiteScore: 4.66 Scopus (2015)

Journal IF: 3.971 (IEEE website, 2018)
Citations: 16 (Scopus)

Part X— Teaching books:

B. A. Forouzan, F. Mosharraf, "Reti di Calcolatori - Un approccio top-down", Edizione italiana a
cura di Gabriele D'angelo e Gaia Maselli, McGraw-Hill (collana di istruzione scientifica, serie
telecomunicazioni) ISBN: 9788838668197

Part XI - Most cited publications before 2013
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[2]

[3]

[4]

[3]

T.F. La Porta, G. Maselli, C. Petrioli, “Anticollision protocols for single-reader RFID systems:
Temporal analysis and optimization”, IEEE Transactions on Mobile Computing, Volume 10, Issue 2,
2011, Pages 267-279.

CiteScore: 4.81 (Scopus, 2011)

Journal IF: 4.098 (IEEE website, 2018)

Citations: 106 (Scopus)

G. Bagnato, G. Maselli, C. Petrioli, C. Vicari, “Performance analysis of anti-collision protocols for
RFID systems”, In Proceedings of IEEE 69th Vehicular Technology Conference (VTC Spring
2009), Barcelona; Spain; 26 - 29 April 2009.

Citations: 19 (Scopus)

M. Conti, E. Gregori, G. Maselli, “Reliable and efficient forwarding in ad hoc networks”, Elsevier
Ad Hoc Networks, Volume 4, Issue 3, May 2006, Pages 398-415.

CiteScore: 4.16 (Scopus, 2011)

Journal IF: 3.151 (Elsevier website, 2018)

Citations: 21 (Scopus)

M. Conti, E. Gregori, G. Maselli, “Cooperation issues in mobile Ad Hoc networks”, in Proceedings
- 24th International Conference on Distributed Computing Systems Workshops, Hachioji,
Japan; 23 - 24 March 2004, Pages 803-808

Citations: 42 (Scopus)

M. Conti, G. Maselli, G. Turi, S. Giordano, “Cross-Layering in Mobile Ad Hoc Network Design”,
IEEE Computer, Volume 37, Issue 2, February 2004, Pages 48-51

CiteScore: 2.52 (Scopus, 2011)

Journal IF: 1.94 (IEEE website, 2018)

Citations: 264 (Scopus)



