


R s R A
PG AR b FREE BN {1 5 "
Doy,

* Importance of Planetary Spatial Data

* The Mapping and Planetary Spatial Infrastructure Team

* What is a Spatial Data Infrastructure? Example from Earth
 Benefits of Spatial Data to Planetary Exploration

* Roadmap

 Planetary Spatial Data Infrastructures can help NASA get
the most out of investment in spaceflight

* Determine where is most interesting and feasible to land,
image or fly past planetary bodies
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Motivation and Rationale
» Mosaics, geologic maps, derived regional and global data
products and associated geospatial infrastructure are
integral to the success of the planetary science enterprise
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Geologic map of the Pompeii Quadrangle (MTM 20057), Maja Valles region of Mars
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- Motivation and Rationale

~ *Mosaics, geologic maps, derived regional and global data
products and associated geospatial infrastructure are
integral to the success of the planetary science enterprise

* Influence all phases of the mission lifecycle for science
investigations and operations

» Strategic needs must be anticipated and prioritized by the
community
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- MAPSIT - M plng and Planetar Spatial

- Infrastructure Team

* The planetary community and NASA recognized the need for
community input on how to help missions obtain data, and
how to help users access and use data

e This team is the result

* To some extent, follows on past organizations such as the
. Planetary Cartography & Geologic Mapping Working Group
* An Analysis/Assessment Group (AG) like VEXAG etc., but
 independent of location in Solar System

* Point of Contact at NASA HQ is Sarah Noble




' MAPSIT - Mapping and Planetary Spatial
- Infrastructure Team

Steering Committee

{ J[gr}l;liarz];\debaugh, QYgnaTh Youne Liversiy Jay Laura, United States Geological

Survey

» Trent Hare, United States Geological
Survey

 Samuel Lawrence, Arizona State University _
[Chair Emeritus] Erwan Mazarico, NASA Goddard Space

Brad Thomson, University of Tennessee Flight Center

Knoxville [Vice Chair] Andrea NaR, German Aerospace Center
Brent Archinal, United States Geological DLR

Survey

Daniella DellaGiustina, University of Arizona Jamtasmkinnedbalted SBEdbEological |

Caleb Fassett, NASA Marshall Spaceflight Survey
Center

Lisa Gaddis, United States Geological Survey

Justin Hagerty, United States Geological
Survey

Alex Patthoff, Planetary Science Institute -

Sarah Sutton, University of Arizona
David Williams, Arizona State University

_» Website: http://www.Ipi.usra.edu/mapsit
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~ +Self-tasked with aiding in creation of Planetary Spatial
Data Infrastructure(s) or PSDIs.

. »The vast volumes of terrestrialremote sensing data have

generated similar discussions, needs, and Spatial Data
[nfrastructure (SDI) frameworks.

4

I« Exten ding this concept to planetary data

» Need strategies for obtaining, processing and storing data,
'~ developing and supporting various technologies, aiding
user community to easily access and use data.
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- What is a Spatial Data Infrastructu

"+ Conceptual tool to improve data...

 Discoverability BRAN ALY/ |C

 Accessibility CUMULATIVE

» Usability
. Data Access
;“L. » Data should | rouess low
d it o Standards tpOh'(?:t ;evel
| Policy
¢ Also include:
~* Data products

: TeChnOlOgleS Develop critical skills

 Standards Engage stakeholders
* People Connect with new/non-expert users




- How is this different

- *The Planetary Data System (PDS) is tasked with
- stability, security and long-term preservation of data
e Focuses on:
* Data formatting standards

* Documentation of data
* Archiving and preservation
. *Not tasked with making data immediately useable
» *-What do you use the PDS for? -

e MAPSIT is concerned with immediate user data needs
“.*Data should be discoverable and useable




- Example - Arctic Spati

- *Data from 12 different
organizations -
required heavy
standardization e @)oo

+ * Available in widely

+used geospatial

. formats

' »Search enabled by tight

. data/information
coupling

Dataflow

"'« Data available to all
kinds of users
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Planetary EXampleS

e We must have some?
e No. ©

* But we have georeferenced coordinate systems, global mosaics,
elevation data!

 These are elements to include in a PSDI
17 *PDS?

* In general, data are stored, but not readily useable
* Some interfaces being created
* [Mars?
* Not standards compliant or available to other interfaces
e Vulnerable to loss of tool
~. * TREKSs at JPL?
e+ Getting better
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, MAPSIT PSDI Roadmap
» Strategic Plan to lay out options and enable NASA to
prioritize decisions M A

* Plan for fully exploiting planetary data and to meet
goals and objectives set by the community

* Help the broad user community of planetary
scientists who are not experts in spatial data
concepts, but who want spatial data to just work

* Plan for and enable performance and technology
* Support NASA science and exploration goals




Draft Roadmap Overarching Themes

A. Ensure planetary data are discoverable and useable
B. Strategize for needed expertise, tools, and capability
C. Enable future NASA Science and Exploration Goals




Roadmap Overarching Themes _ just work

A. Ensure planetary data 1scoverable and useable
B. Strategize for needed expertise, tools, and capability
C. Enable future NASA Science and Exploration Goals
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~+ Draft Roadmap Themes and Goals

A. Ensure planetary data are discoverable and useable
+ Should be discoverable - develop a clearinghouse
 Should be useable —- proper mission planning, geodetic control
 Establish Planetary Spatial Data Infrastructure for each body
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~+ Draft Roadmap Themes and Goals
B. Strategize for needed expertise, tools, and capability

» Advocate for availability and development of tools

» Ensure key expertise for PSDI is maintained

» Encourage robust standards
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Draft Roadmap Themes and Goals
C. Enable future NASA Science and Exploration Goals

PSDIs can help NASA determine where it is most interesting and scientifically
feasible to land, image or fly past planetary bodies

» Work with NASA to determine foundational data products

» How and when to develop reference frames
» Which orthoimages, DTMs most useful for planetary exploration
» Encourage creation of geologic maps

 Recommend plans for data infrastructure for future missions

 Coordinate systems, data format standards, nomenclature
 Data interoperability between platforms and tools

* Determine relationship between PSDI and other areas of SS exploration

» Make use of lessons learned in Earth SDIs
 Consider how this helps HEO, sample return, planetary astronomy
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Roadmap Timeline

* Draft by end of 2017

» Circulate early 2018, get feedback at LPSC town hall,
possible community meeting April 2018 (PSIDA, Wash

University)

* Delivery to NASA first half of 2018
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Conclusions

* MAPSIT is working to determine how best to
encourage creation of Planetary Spatial Data
Infrastructures for better generation, access and
use of planetary data.

* Need NASA's input and support

* What do you value most in terms of planetary
spatial data for you and your users?

* Website: http: //www.lpi.usra.edu/mapsit
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- What is a Spatial Data Infrastructure?

A theoretical concept developed in terrestrial community
For planning, not a canned solution
Goals are to improve data
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Article

Towards a Planetary Spatial Data Infrastructure
* Discoverability
» Accessibility

Y  Usability

Broader than just data

Jason R. Laura*, Trent M. Hare, Lisa R. Gaddis, Robin L. Fergason, James A. Skinner,
J 1|

e Data sets and products

» Technologies (access, processing, use, preservation)

* Human resources (training and continuity of knowledge, outreach)
» Standards

 » See Laura etal (2017) ISPRS Int. ]. Geo-Inf., 6, 181, d0i:10.3390/ijgi6060181
for a theoretical framework for a Solar System-wide PSDI




What is a SpatlalData Infrastructure7

- » Conceptual tool
o Goals are to improve data... @ bl 8@“ he\PS Yoy,
| * Discoverability
* Accessibility st
.y share data via
. * Usability interoperabilty of
 Also include:
e Data sets and products
 Technologies (access, processing, use, G,
preservation) : % —
« Human resources (training, continuity of g

N ) = |
coduction data from international
knowledge, outreach) sources right awoy
 Standards N—"

* See Lauraetal (2017) Solar System-wide PSDI
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 Elements of a Spati
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al Data Infrastructure

DYNAMIC

CUMULATIVE

Data Access

Siw to

process low
Standards to high level

data
Policy

Develop critical skills
Engage stakeholders
Connect with new/non-expert users
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Types of Data Products

Geodetic Coordinate
Reference Frame

Elevation

(To
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Ortl

pographic) Data
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- eGeodetic Coordinate Reference Frames
e |AU defined lat/lon and ephemeris

 Planetary is special: geodetic coordinate reference frames are iteratively
defined as data improves. (laser altimetry (e.g. LOLA) for the Moon)

e As anon spatial expert - these should just work
- *Elevation Data
e Mars DTM from MOLA, Magellan DEM
e As anon spatial expert - these should just work
/. *Orthorectified Orthomosaics
* Global lo Voyager/Galileo basemap S
 Asanon spatial expert - these should just work >




