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About me

* Physicist of Virgo collaboration since 1995. European Gravitational Observatory staff since 2004.

* Head of Data Science Office at EGO, since March 2018 Associate Faculty at Scuola Normale Superiore

» Data Analyst for Virgo noise and data preprocessing

* Machine learning group co-chair in LIGO/Virgo collaboration
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GW discoveries: new era IN Astronom
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https://it.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1103/PhysRevLett.119.161101
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Common GW detector’s problem: noise!!!

DATA ‘CLEANING’ EXPERIMENT ‘CLEANING’

V1 data:This should be the event.Time seres start at 11809224939

N— |. Fiori and the noise hunting team
AdV+ infrastructure noise mitigation for NN ((%

Evaluate if Air Conditioning noise can impact on NN
NEB
* |dentified noise contributions from air and water distribution systems.

*  With help of Robert Schofield, we worked out a preliminary list of mitigation
interventions (see F.Paoletti talk at Detector meeting VIR-0674A-18)
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Much more info in the following talks
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DEEP LEARNING
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== (CONFT
The dream of mixing the communities

1ST INTERDISCIPLINARY WORKSHOP

@EGO 1ST COST PROPOSAL PREPARATION

Virtual Data Science Institute
Project Proposal
(Dated: January 11, 2017)

L INITIAL SITUATION

Extracting knowlalge from datasets through techuiques drawn from mathematics, information
scicace, or . in the drh i of of Data Sei

At present, an ever stronger intercst in Machine Learning, Deep Learning, classification problems,
data mining and visnalization and, in general, in the development of new techniques and algorithms
for cfficiently handling the complex and massive datoscts found in what has been comed “Big
Data”, is constantly increasing in different ficlds of rescarch, from Social Scienees to Natural
Sciences references (o some review. Intersctions among small groups and collaborations already
exist (g [ILH]) but no clear organizational setup of a working group on interdisciplnary data-
driven problems hias yot been established within the eravitational-wave community, with some
exception of groups in LIGO.

1L PROJECT OBJECTIVE

The main objective of onr proposal s to establish an international Virtusl Data Science Insti-
tute (VDSI) to facilitate the tight collaboration among a mmber of European research groups,
including nniversitics and rescarch institutes, on intensive, data-driven, terdisciplinary projocts.
It is cuvisaged that such o collaboration will lead to dynsmie networking aetivity, the formstion
and exchange of young scientists and students, the secondment of rescarchers, and to coordinatod
actions for funding roruests which are linked to data-intensive projects of common interest to the
L partners. The collaboration will be based on oper-sciencel produced and collocted by the
different institutions involved in the propossl

1L POSSIBLE APPROACHES

Tt is manifest that adopting an interdisciplinary approach for data-science problems has a mumber
of advantoges to other, more traditional, approaches.

« Small individual groups are in gencral less competitive than large collsborations and, in
this rapidly-evolving ficld, they may not be aligned with the most recent solutions for data
s

 The choice of a minimal approach focused n a single data-analysis topic, £, gravitational-
wve-driven seionce, would not allow a given group (small or large) to bencfit from the
diversity of different approaches used in other fields of research.

) colloetion

* The choice of an iate approsch hasod on linary, si

of institutions may be less competitive for successful funding roquosts.
From these eonsiderations, the mest sdvantageous choice is that comprising o eritical mass of
international institutions with multiple expertise in different fields of data-scince rescarch. This
will crente an environmeat where young researchers and students can be trained.

* Quly open sciemce data from GW community cam be used
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Many thanks to colleagues who accepted with enthusiasm ad helped me
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A network for GW, Geophysics and Machine
Learning

CA17137 SOME INFO

20 EU countries

-~ EDSt News Events Multimedia Publications ContactUs

EUROPEAN COOPERATION ;
IN SCIENCE & TECHNOLOGY Who We Are v Funding v

3 International Partner Countries

CA17137 - A network-for-Gravitational:\Waves, Qvsicsiand

Machine Learning. | - 37 MC members

81 registered participants on e-cost
portal

Description

Description

The breakthrough discovery of gravitational waves on September 14, 2015 was made possible through synergy of techniques .
drawing from expertise in physics, mathematics, information science and computing, At present, there is a rapidly growing

development of new techniques and algorithms for efficiently handling the complex and massive data sets found in what has .

been coined "Big Data", across a broad range of disciplines, ranging from Social Sciences to Natural Sciences. The rapid increase in

computing power at our disposal and the development of innovative techniques for the rapid analysis of data will be vital to the

exciting new field of Gravitational Wave (GW) Astronomy, on specific topics such as control and feedback systems for next-

generation detectors, noise removal, data analysis and data-conditioning tools.The discovery of GW signals from colliding binary

black holes (BBH) an e likely existence of a newly observable population of massive, stellar-origin black holes, has made the

analysis of low-frequency GW data a crucial mission of GW science. The low-frequency performance of Earth-based GW detectors
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B s (2ONF
Scientific goals

Create a broad research network where mixing the expertise of GW researchers, geophysics,
computer scientists, robotics experts with the common goals of using cutting-edge machine
learning techniques

Investigate new
SEEIERIES ol e Investigate possible Train a new
innovative solutions ndling/suppression solutioﬁs topmonitor INESHERND it eneration of youn
for the analysis of the o i el & the low-frequenc LRElig LS o Nelge Lenceleion fcientists withybroaf(gj
¥als € environmental noise requency control systems to | solutions in real time o :
data of Gravitational | Newtonian noise . : : skills in Machine
in current and next- deal with non linear or offline .
Wave (GW) . through the use of . Learning, GW, Control
generation detectors : noise. :
detectors. Y - adaptive robots. and Robotics.

Learning techniques.

Facilitate conceiving ha
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WG1: ML for WGzl‘Owaor WG3: ML for
Gravitational Advanced

frequency
seismic
measurement
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EUROPEAN COOPERATION
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Organizations

Chris Messenger, UK
Vice Chair

Liliana Apolinario , PT
STSM coordinator

Isabel Cordero, ES
SCM

Michal Bejger, PL
WG1 |leader

Alessandro Bertolini, NL

Elena Cuoco, IT
Action Chair
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Erika Morucci, IT

Grant Holder Manager

WG2 leader

Jan Harms, IT
WG3 leader

Agata Trovato, FR
Diversity Adviser

Fabio Bonsignorio, IT

Stackeholder link

Annalisa Appice, IT
co-leader

Velimir llic, RS
co-leader

Luca Longo, IE
co-leader
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Cost Action networking tools -
MC & Core Group
Meetings

Workshops & COST Training
Conferences - Schools
Networking Tools
Dissemination ITC Conference Grants
meetings for ECI and PHD

Student

Short-Term Scientific
Missions (STSMs)
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The first grant period timeline

1st Conference on Machine Learning for Gravitational Waves,
Geophysics, Robotics, Control System and CA17137 MC2
meeting

Action description

— e
p 15t MC meeting and CA17137 start WG1WG2 WG3 meeting 235" .
Ocl 18 Jan 16 ran
Perio
1st Grant Period Start > 2nd MC meeting d End
Jan 16 Apr 30

Mov 1

2019

STMS call 31 days
1st training school 3 days
1st Conference J 2o —_—

W. data-science-2019

DATA IN (ASTRO)PARTICLE .
PHYSICS and COSMOLOGY 4.

SCIENCE

www.g2net.eu
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Opportunities for researchers

If you want to officially join the action,
Send an e-mail to core-g2net@ego-gw.it
You need to register to the e-cost portal
Indicate which working group you will join

Elena Cuoco, EGO
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SCHOOL

registration open

www.Iip.pt/data-stie-nce-201 9.

Braga, PORTUGAL
D A T "IN (ASTRO)PARTICLE
PHYSICS and COSMOLOGY

25-27 MARCH 2019

- SCIENCE
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Enjoy the meeting
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