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Big-Sky-Earth	 is	 a	 H2020	 funded	 COST	
network	

Motivation	
!  Astronomy	 &	 earth	 observation	

dependent	on	‘’big	data’’	
BSE	 aims	 at	 boosting	 the	 communication	
within	and	between:	
o  Domain	 scientists	 in	 Astronomy	 AND	 in	

Earth	observation	
o  And	Data	scientists	 in	Computer	science/

statistics/Data	Analysts)	
In	 order	 to	 identify	 common	 solutions	 to	
challenges	 faced	 in	 research	 and	 industry	
across	them.	

The	Ac'on	wants	to	set	the	ground	for	a	long-
term	networking	across	the	earth-space	domain		



-  brings	 together	 experts	 from	 across	
the	 disciplines	 of	 astronomy,	 earth	
observation	and	big	data	…	

	
-  …	 through	 conferences,	 short	
scientiNic	 projects,	 training	 schools,	
collaborative	work,	 and	 preparation	
for	larger	projects	

What	Does	Big-Sky-Earth	Do?	



Researchers	and	experts	from	28	countries	
(more	to	join):	
	
Austria,	Belgium,	Bulgaria,	Bosnia	and	
Herzegovina,	Croa5a,	Czech	Republic,	
Denmark,	Estonia	,	France,	Finland,	fYR	
Macedonia,	Germany,	Greece,	Hungary,	
Ireland,	Israel,	Italy,	Lithuania,	Malta,	
Netherland,	Poland,	Portugal,	Romania,	
Serbia,	Slovakia,	Slovenia,	Spain,	United	
Kingdom	
	
+	ins5tu5ons	from:		
Armenia	(Byurakan	Astrophysical	Observatory)	
South	Africa	(Trent	University)	
USA	(University	of	Washington)	
Canada	(University	of	the	Western	Cape)	

Who	Is	Involved	In	Big-Sky-Earth?		

Par5cipants	from	both	public	and	
private	sector	are	welcome!	



Shared	challenges:	data	tsunami	
Digital	cura5on	and	data	access	

• 	store,	maintain	&	preserve	huge	amounts	of	data	
• 	large	mul'dimensional	&	highly	interrelated	datasets	=			
																							paradigm	change:	push	the	compu'ng	to	the	data	

Visualiza5on	
• 	visualizing	large	quan55es	of	data	with:	low	signal-to-noise	
ra5o,	high	dynamic	range,	mul5dimensional	parameter	space,	
mul5-layered	5me-dependent,	...	

Adapta5on	to	new	high	performance	compu5ng	
(HPC)	technologies	

• 	heterogeneous	supercompu5ng	environments	
• 	new	programming	techniques	for	GPUs	and	cloud	compu5ng	

GPUs	as	numerical	co-processors	

Training	of	a	new	genera5on	of	scien5sts	
• 	astroinforma5cs,	geoinforma5cs,	bioinforma5cs	
• 	natural	sciences	+	IT/CS	=	explora5on	with	sta5s5cs	

New	books	
and	online	
courses	



•  OBJECTIVE	1:	Framing	the	Joint	Long-term	Agenda	
•  iden5fy,	compare	and	assess	the	common	narra5ve,	methods,	

techniques	and	tools	used	in	astro-,	geo-	and	computer	sciences	

•  OBJECTIVE	2:	Incuba5on	of	New	Knowledge	
•  through	collabora5on	develop	new	solu5ons	to	challengies	facing	astro-	

and	geoinforma5cs	

•  OBJECTIVE	3:	Defragmenta5on	of	Exis5ng	Knowledge	
•  iden5fy	a	common	set	of	asto-	and	geo-informa5cs	tools	that	students	

and	early	stage	researchers	should	learn	to	ease	their	crossing	the	
disciplines	

•  OBJECTIVE	4:	Dissemina5on	
•  reaching	a	larger	audience	and	spreading	the	acquired	knowledge.	

Objec'ves	



Organiza5on	&	Governance	

Organized	in	4	Working	Groups	
WG1:	Op5misa5on	of	database	tools	in	astro-	and	geophysics	contexts	

WG2:	Data	mining	and	machine	learning	in	the	petabyte	era	as	fron5ers	in	
astronomy	and	Earth	observa5on	

WG3:	Educa5on	in	knowledge	extrac5on	from	massive	Astro/Geo	datasets	
WG4:	Visualiza5on	of	high	dimensional	data	

Management	CommiBee	(MC)	
in	charge	of	management	and	supervision	of	the	Ac5on	

Par5cipate	to	the	MC	Mee5ngs	and	par5cipate	to	the	decisions	
At	least	2	mee5ngs	/	year	

France	counts	2	MC	members,	and	2	subs5tutes	



Ac5ons	

Short	Term	Scien5fic	Missions	-	STSM	
Supports	exchange	visits	aimed	at	suppor5ng	individual	mobility	

Researchers,	PhD,	Postdoc	engaged	in	an	official	research	
program	related	to	BSE	topics	can	apply	

	

Mee5ngs	and	Events	
WG	mee5ngs	– 1st	WG1	mee5ng	hold	in	Lyon	on	October	2015	
Workshops	–	1st	in	Brno	(Czech	Republic)	on	April	2016	;	the	Next	is	
joint	to	EWASS	conference	– Astroinforma5cs	Symposium,	in	Prague	
on	June	29-30,	2017	
BSE	Conference:	at	Sorrento	(Italy)	on	October	24-25,	2016	
	

Training	School	(TS)	
1st	TS	held	@DLR	at	Oberpfaffenhofen	on	April	2016	

Last	TSon	on	“Visualiza5on	for	large	scale	analy5cs”	@	Central	
Lancashire,	UK	on	April	2017	
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 Symposium S14 

News: We have 63 abstracts registered. It will be an exciting meeting

In order to avoid conflict with this Symposium, talks in Special Section 16 - Developments and
Practices in Astronomy Research Software - will take place on 28 June, allowing participants to
follow both programs.

Aims and scope

Analysis and accurate interpretation of large and high dimensional data-sets is becoming
increasingly important throughout all scientific branches covering scales ranging from the
microscopic world of particle physics, to mega-scales of cosmology. Astronomy has experienced a
data deluge growing from Terabytes to Petabytes. Besides the volume it is the complexity, and
diversity, of the data that bring interesting challenges that border the fields of mathematics,
statistics, computer science in general, and machine learning in particular. In astronomy we can
boast of datasets not only of billions of rows, but also hundreds of columns. The extra features and
measurements bring opportunities to discover newer correlations but also increase computational
complexities if not handled properly. Astronomy often leads the way in posing problems and solving
them with its data that are heteroscedastic, sparse, and span orders of magnitude in brightness
over the entire electromagnetic range. 

From current surveys like Kepler, Gaia, OGLE, CRTS, PTF, Pan-STARRS, to the era of ZTF, LSST,
SKA, BlackGem, Euclid, WFIRST, we will face newer challenges of converting the huge datasets to
actionable knowledge - choosing a few objects that need to be followed up right away (the real-time
aspect), and understanding entire families and sub-families that likely lurk in the dataset (the
archival aspect). 

Time-Domain Astronomy has taken us from static snapshots to digital panoramic cinematography
of the universe. The resulting complex and rich data require parallel and rapid computation before
the most interesting phenomena fade to oblivion. Rapid decisions and follow up are required to
push the boundaries of our understanding. 

Owing to the differences in wavelengths/filters, aperture/depth, time-span, and cadence from one
survey to another, combining data is extremely non-trivial. Yet, that is something that needs to be
done if one is after results beyond the low-hanging fruit. The complexity of incorporating ancillary
data along with diverse datasets implies that one needs to combine various strategies and also look
closely at other fields and borrow methods that may have been used in parallel situations. 
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Apply to the BigSkyEarth Training School 2017:
Visualization for large scale analytics

BigSkyEarth is organizing a Training School on “Visualization for large scale analytics” to be held at the
University of Central Lancashire, UK, on April 3-8, 2017. A diverse set of key practitioners from the
astronomy, the Earth observation and the computer science domains will be participating in the School,
contributing the perspectives of both the academic and the industrial sector. Grants will be made available



Mee'ngs:	
-  Working	Groups	mee5ngs:		

in	2017:	end	of	June	(Prague),	October	(Bulgaria)	
-  Ac5on	Workshop	in	Novi	Sad	(Serbia),	February	2018	

(previous	workshops	in	Brno,	2016,	and	Sopron,	2017)	
-  BSE	conference	in	the	end	of	2018	

Upcoming	events/ac5vi5es	

Broad	project	ini'a'ves	emerged:	
-  proposals	for	the	European	Training	Network	(H2020)	and	Research	and	

Innova5on	Staff	Exchange	(RISE)	
-  Big	Data	astro-geo-physics	of	meteor	plasma	
-  hyperspectral	remote	sensing	in	forestry	(and	possibly	agriculture)	using	drones	

and	other	aerial	remote	sensing	plasorms	
-  a	cross-domain	(Earth	Observa5on	+	Sky	Surveys	+	Planetary	Observa5ons)	

project	on	fast,	flexible,	scalable	engine	for	data-intensive	computa5ons	on	
spa5o-temporal	datacubes	

-  a	science	case	for	a	stratospheric	airship	plasorm	(at	about	20km	al5tude)	



Upcoming	events/ac5vi5es	(cont.)	

Training	School	in	astro-	and	geo-informa5cs	(20-30	par5cipants)			
-  3rd	Training	School	(San	Sebas5an,	Spain)	in	March,	2018	
-  Previous	schools:	2016	(DLR,	Munich),	2017	(Univ.	Central	Lancashire)		

Short-Term	Scien'fic	Missions:	
small	grants	(up	to	2000EUR)	for	exchange	of	experts	between	countries	

Books	and	outreach	ini'a'ves:			
-  Prepara5on	of	a	research	book	covering	BSE	topics	(knowledge	

discovery	in	Big	Data	in	Earth	and	Sky	observa5ons)	that	includes	
theory,	programming,	algorithms,	learning,	etc.	

-  Work	on	a	training/teaching	material	repository	that	would	combine	theory	and	
code	examples	relevant	for	Astronomy	and	Earth	Observa5on	(eventually	
transformed	into	a	textbook)	

-  Outreach	project	combining	aBrac5ve	visualiza5ons	in	astronomy	and	Earth	
Observa5ons;	include	sociologists	and	psychologists	who	can	provide	a	valuable	
feedback	on	the	targeted	audiences	and	what	type	of	outreach	produces	the	best	
outcomes.	



Program	of	the	next	workshop	in	Prague	
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book and repository of training materials.

The meeting agenda and program

Friday, June 30, 2017:

This day is devoted to talks about the advancement in Big Data astronomy, especially in the context of
time-domain astronomy opened by big sky surveys. This day is shared with the Astroinformatics
Symposium at the EWASS conference and the list of presentations is available HERE (click on S14 panels).

Saturday, July 1, 2017:

1. Discussions within BigSkyEarth converged toward several immediate goals that will be discussed at
this meeting.

Joint project proposals, including setting up a collaboration for Research and Innovation Staff
Exchange (RISE)
A possible collaboration between Astronomy and Earth Observation on low- and high-altitude
research platform (see also the ESA’s call for work on High Altitude Pseudo Satellites)
Work on a research book covering BigSkyEarth topics (knowledge discovery in Big Data in
Earth and Sky observations) that includes theory, programming, algorithms, learning, etc.
Work on a training/teaching material repository that would combine theory and code examples
relevant for Astronomy and Earth Observation. Python would be the main language used in the
repository, but not exclusively. The repository can be published on www.zenodo.org to get a
DOI number for each submitted contribution, with additional links to code examples on
Github.

2. Tentative program is as follows:
9:00-9:30 Introduction to BigSkyEarth and its goals
9:30-10:30 Introduction to proposed project collaborations and open discussion
10:30-11:00 Coffee break
11:00-11:30 cont.
11:20-12:00 Introduction to book and repository activities
12:00-13:00 Summary of the Astroinformatics symposium and discussion on how to harvest
this and previous BigSkyEarth (co-)events for book and repository materials
13:00-14:00 Lunch
14:00-16:00 Work/discussion in groups
16:00-16:30 Coffee break
16:30-18:00 Summary of work in groups; Joint discussion about the next steps

Meeting venue

The first day (Friday) program is a part of the EWASS conference – more about the venue you can find
HERE.

The second day (Saturday) program will take place at the Faculty of Information Technology at the Czech
Technical University in Prague (Thákurova 9, 160 00 Prague 6, see map). Further details about the room
and other logistics issues will be distributed to registered participants by e-mail.

Registration and reimbursements

Please register below in case you plan to participate at the WG meeting. Further details about the meeting
preparations will be distributed to those who register. Notice that you can also use this form to submit



Join	us	–	simply	register	at	hBp://bigskyearth.eu		
	

For	more	informa5on	contact	us	at:		
info@bigskyearth.eu		

Local	contacts	–	French	MC	Members:	
Emmanuel.Gangler@clermont.in2p3.fr	

Karine.Zeitouni@uvs.fr	
Frederic.Arenou@obspm.fr	
Sofian.Maabout@labri.fr		


