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Planetary	Spatial	Data	Infrastructure	(PSDI)

• A	theoretical	concept	developed	in	the	terrestrial	community

• For	planning,	not	a	canned	solution

• Goals	are	to	improve	data

• Discoverability
• Accessibility
• Usability

• Broader	than	just	data	
• Data	sets	and	products	
• Technologies	(access,	processing,	use,	preservation)
• Human	resources	(training	and	continuity	of	knowledge,	outreach)
• Standards

See	Laura	et	al.	(2017)	ISPRS	Int.	J.G.I	

doi:10.3390/ijgi6060181

https://www.mdpi.com/2220-9964/6/6/181


What	is	Planetary	Spatial	Data	Infrastructure?
•Most	users	want	the	data	to	just	work

a	PSDI	should	enable	this!



What	is	Planetary	Spatial	Data	Infrastructure?
• Involves	data	and	
users,	standards,	
policy,	access
• Data	should	just	
work!
• Users	can:
• Develop	critical	
skills
• Engage	stakeholders
• Connect	with	
new/non-expert	
users

DataPeople

Data Access

Standards

Policy

S/w to 
process low 
to high level 

data

DYNAMIC
CUMULATIVE

Technology



Doesn’t	NASA’s	PDS	serve	all	data	needs?
• PDS	is	tasked	with	long-term	
preservation	of	data

• A	required	element	of	the	PSDI	initiative
• Often	data	stored	within	the	PDS	archive	
are	not	spatially	enabled	for	immediate	

use	by	non-expert	research	scientists.	

• Instead,	adequate	metadata	are	provided	
with	the	image	data	that	enable	the	user	

to	create	spatially	enabled	products.	

• Significant	expertise	is	required	to	
perform	these	operations	and	interpret	

the	spatial	correctness	of	the	products.

• PDS	does	not	“create”	data See	Gaddis	et	al.,	2017:	

https://astropedia.astrogeology.usgs.gov/

download/Docs/PlanetaryDataWorkshop/

Presentations2017/Thursday/Humphreys

/PDS_and_PSDI_Gaddis_6.15.17_v3.pdf

https://astropedia.astrogeology.usgs.gov/download/Docs/PlanetaryDataWorkshop/Presentations2017/Thursday/Humphreys/PDS_and_PSDI_Gaddis_6.15.17_v3.pdf


A	PSDI	Roadmap:	Rationale
•MAPSIT,	a	NASA	assessment	group	like	LEAG	or	OPAG,	is	
tasked	with	strategizing	within	the	planetary	science	
community	on	ways	to	obtain	spatial	data	appropriately	
and	make	them	accessible	and	usable	to	the	community.	

•This	effort	has	been	recently	completed	as	the	Mapping	
and	Planetary	Spatial	Data	Infrastructure	Roadmap	
2019-2023.					https://www.lpi.usra.edu/mapsit/roadmap/

https://www.lpi.usra.edu/mapsit/roadmap/


• Website:	http://www.lpi.usra.edu/mapsit
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https://github.com/radiantearth/stac-spec




https://proj.org/


https://gdal.org/software_using_gdal.html






Earth	SDI	Example	– Arctic	SDI
• Data	from	12	different	
organizations	–
required	heavy	standardization
• Available	in	widely	used geospatial	
formats
• Search	enabled	by	tight	
data/information	coupling	
• Data	available to	all	kinds	of	users



Types	of	Integrated	Data:	Io	example
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See	Williams	et	al.,	2019:	https://www.hou.usra.edu/meetings/lpsc2019/pdf/1053.pdf

• Foundational	(base)	data
• Geodetic	Coordinate	
Reference	Frames		- subject	
to	refinement	as	knowledge	
improves
• Elevation	(Topographic)	
data

•Overlain	data
• Orthorectified	orthomosaics
• Spectral	compositional	maps
• Geologic	maps	at	various	
scales



Example	of	a	FOUNDATIONAL	DATA	PRODUCT	– provides	basic	positional	
information	on	which	all	other	data	can	be	placed.	
Lunar	Reconnaissance	Orbiter	(LRO)	WAC	Color	Shaded	Relief	Map	of	the	
Lunar	far	side	showing	the	northern	South	Pole-Aitken	basin,	created	from	the	
Global	Lunar	Digital	Terrain	Model	(100	m/pixel)	and	LOLA	30-m	gridded	
DTM.	(lroc.sese.asu.edu).



From	data	to	a	PSDI	(Io)
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See	Williams	et	al.,	2019:	
http://www.opengeospatial.org/pub/ArcticSDP

• Foundational	(base)	data
• Geodetic	Coordinate	
Reference	Frames		-
subject	to	refinement	as	
knowledge	improves
• Elevation	(Topographic)	
data

•Overlain	data
• Orthoimages/	
orthomosaics

Collect 
correct! 
(Galileo, 
Voyager, 
Cassini, 
NH, Juno, 
Ground 
based)
and 
process 
(new axis 
basemap)

Who? 
Forever? 
(PDS, ASU, 
etc.)

Who? 
(All)

Who? 
Forever? 
(ASU)

Who? 
(ASU,LPL, 
USGS, BYU 
etc.)



The	Mapping	and	Planetary	Spatial	Data	
Infrastructure	Roadmap
•Encourages	the	creation	of	initiatives	to	ensure	that	
planetary	spatial	data	are	correctly	obtained	and	
processed and	are	discoverable	and	usable for	a	wide	
range	of	research	and	exploration	purposes.



The	Mapping	and	Planetary	Spatial	Data	Infrastructure	Roadmap	
2019-2023	(summary)

• Finding	I: NASA	missions	should	obtain	high-quality	data	that	can	be	incorporated	
into	foundational	data	products	and	thus	maximize	the	value	of	the	NASA	science	
return.
• Finding	II: NASA-funded	projects,	including	missions	and	R&A	projects,	that	
obtain	or	create	spatial	data	should	deliver	data	that	are	usable	and	conform	to	
standards.
• Finding	III: Existing	and	new	planetary	spatial	data	should	be	easily	discoverable	
and	accessible,	and	data	access	tools	must	evolve	with	the	technology.	
• Finding	IV:MAPSIT	should	coordinate	with	community	representatives	and	
groups,	such	as	AGs,	to	ensure	that	foundational	data	products	are	produced and	
Planetary	Spatial	Data	Infrastructures	(PSDIs)	are	developed	and	maintained.	
• Finding	V: NASA	and	the	planetary	community	should	support	the	development	of	
tools,	technologies	and	expertise	to	ensure	planetary	spatial	data	are	properly	
acquired,	processed	and	available	now	and	into	the	future.


