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Project	Description	

	

This	project	is	a	web-based	application	that	allows	the	user	to	explore	press	release	
imagery	from	NASA’s	Chandra	X-ray	Observatory	in	the	context	of	the	whole	sky.	It	
leverages	the	power	of	image	metadata	in	the	form	of	a	JSON	database,	combined	
with	the	JavaScript	API	of	Microsoft’s	WorldWide	Telescope	(WWT)	application	to	
provide	the	user	with	a	full-sky,	planetarium-like	viewing	experience	that	shows	the	
location	of	each	press	release	on	the	sky.	This	facilitates	drawing	connections	
between	different	objects	that	are	usually	seen	in	isolation	from	one	another.		An	
example	of	such	a	connection	can	be	seen	in	figures	1	and	2	below	which	show	the	
Chandra	press	image	of	the	Flame	Nebula	(shown	in	Infrared	and	X-ray	light)	and	
it’s	contextual	representation	on	the	sky	in	the	WWT	window.		Seeing	the	optical	
image	of	the	Flame	Nebula	in	an	interactive	environment	allows	the	user	to	explore	
further	and	make	the	connection	that	this	source	is	located	in	the	constellation	of	
Orion	and	situated	near	the	belt	stars.		This	can	of	course	be	related	in	the	text	of	the	
press	release,	but	there	is	a	more	immediate	satisfaction	in	the	self-discovery	
allowed	by	this	tool.		

	

	

	

Figure	1:	The	Flame	Nebula.	On	the	left	is	the	WWT	view	which	uses	optical	data	
from	the	Digitized	Sky	Survey	to	provide	the	user	with	an	interactive	all-sky	optical	

viewing	experience.	On	the	right	is	the	Chandra	press	image	of	this	object.		



	

	

Figure	2:	Zooming	out	further	from	the	Flame	Nebula	shows	that	this	source	is	
actually	next	to	one	of	the	stars	in	Orion’s	belt,	Alnitak,	and	located	just	above	the	

famous	Orion	Nebula.		

	

Project	Specifics	

WWT’s	JavaScript	API	provides	the	contextual	backbone	of	this	project.	In	the	end,	
after	setup	and	initialization,	it	really	only	takes	one	call	to	display	the	location	of	
the	current	object	on	the	viewing	window,	once	the	X	and	Y	coordinates	(known	as	
Right	Ascension	and	Declination	or	RA	and	Dec)	are	known.	These	data	are	obtained	
from	a	JSON-formatted	data	file,	which	is	itself	generated	from	image	metadata	and	
updated	after	every	press	release	is	published.	Although	the	page	serves	up	a	
random	press	release	when	first	loaded,	there	are	search	and	filter	options	available	
to	the	user	at	the	bottom	of	the	page	for	a	more	self-directed	search.	The	user	has	
the	option	of	loading	another	random	release	or	clicking	the	“more	options”	link	to	
further	refine	the	experience.		

Under	“more	options”	the	user	is	presented	with	a	form	for	doing	name-based	
searches	and/or	filtering	data	by	three	broad	categories:	Stars,	Nebulas,	and	
Galaxies	(see	figure	3).	There	is	also	a	table	of	all	available	press	imagery,	which	
dynamically	updates	according	to	the	search	and	filter	options	and	indicates	to	the	
user	how	many	press	releases	are	currently	available	as	a	visual	cue	that	the	



searching	and	filtering	are	working.	The	results	can	also	be	sorted	by	date.		Every	
entry	in	the	table	is	clickable	and	will	load	that	release	in	the	two	main	windows	at	
the	top	of	the	page.		The	site	uses	list.js	to	handle	the	list	creation	as	well	as	the	
search/sort	and	filtering	options.		The	aesthetic	of	the	site	is	intentionally	minimal	
at	present,	and	uses	pure	CSS	for	the	basic	look	and	feel	of	the	buttons	and	forms.	
Finally,	the	site	uses	spin.js	to	give	a	visual	indication	of	the	page	load	as	I	found	that	
when	first	loading,	there	can	be	long	periods	of	time	where	nothing	is	happening	
and	it	could	appear	that	the	application	isn’t	working.		

	

Figure	3:	The	expanded	search	options	interface.		

	

Future	Refinements	

	

In	addition	to	cleaning	up	and	beautifying	the	user	interface,	there	are	a	few	
enhancements	that	I	intend	to	continue	developing.	My	goal	is	to	refine	the	
application	and	have	it	deployed	on	Chandra’s	public	website.		

[1]	Making	better	use	of	the	WWT	interface	

		I	am	completely	satisfied	with	the	usability	of	the	interface	as	it	stands	now	but	
there	are	a	lot	of	options	to	wade	through	in	the	API.	I	intend	to	take	some	time	to	
dig	deeper	and	see	what	other	potentially	useful	features	could	be	added	to	this	part	
of	the	site.	For	example,	I	know	it	is	possible	to	actually	load	a	copy	of	the	press	
image	directly	into	the	WWT	window	as	an	overlay	with	a	transparency	slider.	This	
would	be	ideal	as	the	user	could	then	really	see	exactly	how	the	image	relates	to	its	
surroundings.			



	

[2]	Filtering	options	

	The	current	limited	filtering	set	is	great	as	a	demonstration	of	what	is	possible.	I	
would	like	to	take	it	further	by	refining	the	category	definitions	and	also	providing	
multi-dimensional	filtering.	I	attempted	to	implement	both	category	and	distance	
based	filtering	but	was	not	able	to	get	the	filtering	working	correctly	in	time	for	the	
project	submission.	This	is	definitely	on	my	to-do	list	to	make	the	project	viable	for	
the	general	public.			

[3]	list.js	

	list.js	was	a	great	way	to	get	started	with	implementing	fast	and	clean	list	
generation	and	searching	from	of	a	fairly	large	dataset.	However,	it	does	have	its	
limitations	and	I	would	prefer	to	look	into	other	options	or	possibly	code	my	own	
list	handler	from	scratch.				


