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Immersive	environments	and	virtual	reality	–	IDIA
is	breaking	barriers	for	big	data	analysis
Astronomy	Day,	12	October	2024
	
One	of	the	Astronomy	Days	of	2024	is	observed	on	12	October	to	raise	public	interest
and	bridge	the	knowledge	gap	through	information,	easy	access	to	astronomical
instruments	such	as	telescopes,	and	interaction	with	astronomers	and	space	scientists.
South	Africa	(SA)	has	award	winning	expertise	in	astronomy	and	big	data	through	the
Inter-University	Institute	for	Data	Intensive	Astronomy	(IDIA).	IDIA	develops	the	capacity
and	expertise	in	data	intensive	research	to	enable	SA's	university	research	community	to
step	forward	as	global	leaders.	They	won	the	2024	Special	Annual	Theme	Award:	Fourth
Industrial	Revolution	(4IR)	in	SA	of	the	prestigious	NSTF-South32	Awards,	known	as	the
‘Science	Oscars	of	SA’.

Scientists	are	beginning	to	rely	more	on	machine	learning	algorithms	to	analyse	large	and
complex	datasets.	While	these	algorithms	can	easily	identify	trends	and	outliers,	close
inspection	is	still	necessary	to	understand	detailed	behaviour	and	identify	errors.	New
technologies	are	needed	to	facilitate	scientific	analysis	and	exploration,	especially	in
disciplines	like	astrophysics,	where	data	is	multi-dimensional	and	complex.	IDIA’s	support
to	the	scientific	community	through	the	establishment	of	a	data-intensive	research	cloud
facility	focuses	on	MeerKAT	large	survey	science	projects	and	other	Square	Kilometre
Array	(SKA)	pathfinder	telescopes	and	is	currently	the	main	platform	for	five	out	of	eight
MeerKAT	large	survey	projects.	Because	SKA	and	Legacy	Survey	of	Space	and	Time
(LSST)	have	given	rise	to	big	datasets,	new	methods	of	analysis	are	required	of	which
spatial-kinematic	dimensions	are	the	foundation.

IDIA	the	Special	Annual	Theme	Award:
4IR	in	SA	Winner:	IDIA	was	established	in
2015	as	the	brainchild	of	Universities	of
Western	Cape	(UWC),	Cape	Town	(UCT),
and	Pretoria	(UP),	alongside	the	South
African	Radio	Astronomy	Observatory
(SARAO).	This	was	due	to	a	pressing	need
to	find	a	way	to	process	and	analyse	big
data	from	the	MeerKat	and	SKA	projects.

IDIA	won	the	NSTF-South32	Award	for	their	cutting-edge	infrastructure	and	management
which	facilitates	global	collaboration	in	astronomy	empowering	researchers	to	analyse
complex	SET	(science,	engineering	and	technology)	data	with	unprecedented	efficiency.

The	use	of	virtual	reality	(VR)	technology,	powered	by	graphical	processing	units	(GPUs)
and	video	game	development	tools,	has	allowed	scientists	to	effectively	interact	with
complex	data.	In	response	to	the	challenges	posed	by	Big	Data,	a	new	interactive	VR	tool
called	immersive	Data	Visualisation	Interactive	Explorer	for	volumetric	rendering
within	Virtual	Reality	(iDaVIE-v)	has	been	developed	for	research	on	galaxy	evolution,
large-scale	structure,	and	galaxy	interactions.	The	beta	version	of	iDaVIE-v	is	now
available	for	free	to	the	scientific	community	thanks	to	the	IDIA	Visual	Laboratories	(IVL).

Visualisation	is	essential	in	understanding	complex	systems	and	neural	network
algorithms.	VR	places	a	person	and	their	data	in	an	artificial,	3D	environment,	or	‘game’
since	VR	was	originally	developed	for	gaming;	essentially,	a	three-dimensional	‘immersive
monitor ’	that	surrounds	the	user.	Instead	of	being	constrained	by	2D	projections,	the
scientist	is	now	able	to	move	within,	interact	with,	and	manipulate	the	data	with	natural
gestures.	The	IVL	was	established	to	address	challenges	posed	by	Big	Data,	particularly
from	international	projects	like	the	SKA.	The	lab	works	on	projects	like	3D	catalogues,
cosmological	simulations,	and	spectral	imaging	in	collaboration	with	other	researchers
interested	in	the	vast	phenomena	observed	in	the	universe.

Computers	are	extremely	helpful,	when	it	comes	to	data	reduction,	however	the	crucial
next	step	of	analysis	cannot	be	solely	performed	through	automated	algorithms	(AI).
Visualisation	in	addition	to	critical	analysis	leads	to	discoveries	and	a	nuanced
understanding	of	complex	systems,	especially	in	the	context	of	machine	learning.
Leveraging	the	most	human	of	tools,	intuition	and	creativity	is	essential.	The	innovative
iDaVIE-v	software	encapsulates	all	this	and	can	render	both	volumetric	and	Catalog	data
and	work	with	VR	technology	to	provide	an	immersive	big	data	exploration	and
visualisation	experience.	It	can	also	create	visualisations	for	large	digital	domes	with
multiple	projectors.

One	of	their	projects,	which	is	most	dear	to	the	IDIA	team,	is	the	Ilifu	research	cloud
infrastructure 	which	supports	both	astronomy	and	bioinformatics	research	communities
in	SA.	The	Ilifu	facility	provides	both	compute	and	storage	resources	and	offers
infrastructure,	platform,	software	and	support	as	a	service.	Data	transfer	nodes	and
services	provide	fast	data	transfers	from	the	SARAO	archive.	Ilifu	has	supported	400+
astronomers	and	students	across	12	universities	and	four	national	facilities	in	SA.	It	has
facilitated	the	publication	of	200	peer-reviewed	articles	since	2018.	Project	Manager,	Mr
Kechil	Kirkham	states:	“We	nurture	postgraduates	so	that	they	remain	engaged	and	able
to	contribute	to	astronomical	research.	We	also	mentor	software	developers	and	support
astronomers	in	processing	their	data.”

Their	new	client-server	astronomy	visualisation	software	tools,	the	Cube	Analysis	and
Rendering	Tool	for	Astronomy	(CARTA)	and	iDaVIE-v	allow	for	web-based,	efficient
interactive	visual	analytics	of	large	astronomy	data.	In	addition	to	supporting	the	notion	of
open	data,	to	democratise	science	by	opening	the	astronomical	data	to	the	public	for
educational	value,	these	tools	advance	interest	and	further	research	in	astronomy.

Associate	Prof	Sally	Macfarlane,	IDIA’s	Associate	Director	for	Development	and	Outreach,
further	states:	“Through	innovative	outreach	programmes,	we’re	lowering	the	entry
barrier	for	newcomers	to	cloud-based	big	data	science	and	fostering	inclusivity	in	data
science	and	computing	projects.	Future	efforts	will	also	improve	accessibility	and	usability,
ensuring	that	researchers	of	all	backgrounds	can	benefit	from	these	tools”.

Says	the	IDIA	team	about	winning	the	NSTF-South32	Award:
	
‘…	it	is	recognition	of	past	achievements	and	a	catalyst	for	future	innovation.	A
pivotal	moment	that	we	will	leverage	the	publicity	and	recognition	to	drive	our

vision	for	the	country	forward	–	strengthening	partnerships,	building	new
collaborations	and	inspiring	the	next	generation	of	IDIA’s	infrastructure	users.”

	
About	the	NSTF:	The	National	Science	and	Technology	Forum	(NSTF)	is	an
independent	non-profit	stakeholder	body	and	network	–	a	civil-society	forum	of	over	130
organisations	involved	in	science,	engineering,	technology	(SET)	and	innovation	in	SA.
	
Join	the	NSTF’s	conversations	on	social	media:

Facebook:	@NSTFSA

X:	@NSTF_SA

Instagram:	@nstf_sa

LinkedIn:	National	Science	and	Technology	Forum	(NSTF)

YouTube:	National	Science	and	Technology	Forum	(NSTF)

TikTok:	nstf_sa
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About	the	NSTF
	
The	National	Science	and	Technology	Forum	(NSTF),	established	in	1995:

	
is	a	broadly-representative	stakeholder	body	for	all	science,	engineering	and	technology	(SET)	and
innovation	organisations	in	South	Africa

gathers	stakeholders	around	burning	issues	of	national	and	global	interest,	across	the	public	and
private	sectors,	including	matters	of	public	policy

includes	a	network	of	professional	societies	in	SET	and	STEM	education	(STEM	=	science,
technology,	engineering	and	mathematics)	-	the		NSTF	proSET	membership	sector.

recognises,	awards	and	profiles	the	outstanding	contributions	of	individuals	and	groups	to	SET	and
innovation	through	the	prestigious	NSTF	Awards

runs	and	supports	collaborative	projects	and	youth	outreach,	including	recognition	of	top
performance	in	mathematics	and	science,	role	modelling,	bursary	and	STEM	career	information

runs	and	supports	the	STEMulator.org	which	attracts	youth	and	educators	to
Explore>Discover>Learn	the	world	of	STEM	including	careers.	(Established	by	NSTF	proSET)
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