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NASA Commercial Smallsat Data Acquisition (CSDA) Program

Program Objectives:

« Evaluate and acquire commercial data that complements
NASA'’s Earth science research and application goals

* Ensure sustained use of purchased data and dissemination to
NASA community

« Ensure long-term data preservation through establishment of
robust data management process

« Coordinate evaluation and scientific use with the European
Space Agency

https://earthdata.nasa.gov/csdap



https://earthdata.nasa.gov/csdap

Pilot Program

2018
Initiated in November 2017 and continued through early 2020
 Data productions from three commercial companies
evaluated
* Planet Labs Inc.
* Maxar Technologies (formally DigitalGlobe) 2019

* Spire Global, Inc

NASA Earth Science Division (ESD) identified 39 projects to
evaluate these vendors

» All six ESD Research and Analysis thematic areas and the
four Applied Science program elements represented

» Each projected developed independent reports using
common evaluation criteria

* Summary available: 2020
https://earthdata.nasa.gov/esds/csdap/csdap-pilot-evaluation

October

Blanket Purchase Agreements awarded
to vendors

December

Imagery and GNSS RO Evaluation teams
selected

February

Evaluation team kickoff

July - August

Evaluation team mid-term meetings and
results

October - December

Imagery and GNSS RO evaluation team
final reports

February

Final summary reports from Imagery
and GNSS RO teams completed


https://earthdata.nasa.gov/esds/csdap/csdap-pilot-evaluation

Vendor and Data Product Overview

Planet Labs, Inc.

Low Earth, sun synchronous orbit
Visible and Near-IR multispectral imagery

Spatial Resolution:

PlanetScope: 3-4m

RapidEye: 6.5m
SkySat: <1m

PlanetScope 4 band RGB thumbnail with Skysat RGB thumbnail
overlain

Vendor

Constellations/Products

Availability Dates

Planet Labs, Inc.

PlanetScope, RapidEye

12/31/2005 - Present
(partial)

SkySat

3/10/2015 —
12/12/2019 (partial)

Spire Global, Inc

GNSS Radio Occultation,
GNSS Grazing Angle
Reflectometry, Satellite
Precise Orbital
Determination (POD) and
Satellite Attitude, Total
Electron Content,
lonospheric Profiles,
Scintillation, Magnetometer

9/24/2018 - 4/18/2019
(partial)

11/1/2019 - Present
(all)

Maxar
Technologies

Worldview 1-4, GeoEye-1,
QuickBird, IKONOS

10/24/1999 - Present
(partial)

Teledyne Brown
Engineering, Inc.

DESIS L1B, L1C, and L2A

11/21/2018 - Present
(partial)




Vendor and Data Product Overview

Sp|re Global, Inc

Constellation of Global Navigation
Satellite System (GNSS) CubeSats in low

earth orbit

Greater than 10k atmospheric profiles
collected each day

Vendor

Constellations/Products

Availability Dates

Planet Labs, Inc.

PlanetScope, RapidEye

12/31/2005 - Present
(partial)

SkySat

3/10/2015 —
12/12/2019 (partial)

Dry temperature

Refractivity
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Spire Global, Inc

GNSS Radio Occultation,
GNSS Grazing Angle
Reflectometry, Satellite
Precise Orbital
Determination (POD) and
Satellite Attitude, Total
Electron Content,
lonospheric Profiles,
Scintillation, Magnetometer

9/24/2018 - 4/18/2019
(partial)

11/1/2019 - Present
(all)

iy
— Ratractuty (1)

Spire GNSS-RO L2A atmospheric vertical profile of dry temperature (left)

and refractivity (right)

Maxar
Technologies

Worldview 1-4, GeoEye-1,
QuickBird, IKONOS

10/24/1999 - Present
(partial)

Teledyne Brown
Engineering, Inc.

DESIS L1B, L1C, and L2A

11/21/2018 - Present
(partial)




Vendor and Data Product Overview

Maxar Technologies (formally DigitalGlobe)

* Low Earth, sun synchronous orbit
+ Visible and Near-IR multispectral imagery
+ Spatial Resolution:

*  Worldview: 30cm - 4m

* lkonos: 3.2m

*+ (Geokye: 1.65m

*  Quickbird: 2.44m

Maxar WorldView3 L2A surface reflectance RGB thumbnail

Vendor

Constellations/Products

Availability Dates

Planet Labs, Inc.

PlanetScope, RapidEye

12/31/2005 - Present
(partial)

SkySat

3/10/2015 —
12/12/2019 (partial)

Spire Global, Inc

GNSS Radio Occultation,
GNSS Grazing Angle
Reflectometry, Satellite
Precise Orbital
Determination (POD) and
Satellite Attitude, Total
Electron Content,
lonospheric Profiles,
Scintillation, Magnetometer

9/24/2018 - 4/18/2019
(partial)

11/1/2019 - Present
(all)

Maxar
Technologies

Worldview 1-4, GeoEye-1,
QuickBird, IKONOS

10/24/1999 - Present
(partial)

Teledyne Brown
Engineering, Inc.

DESIS L1B, L1C, and L2A

11/21/2018 - Present
(partial)




Teledyne Brown Engineering, Inc

DLR Earth Sensing Imaging Spectrometer (DESIS)
on the Multi-User System for Earth Sensing
(MUSES) platform deployed on the ISS
Instrument pointing capabilities

Hyperspectral imagery in Visible and Near-IR
Spatial Resolution: 30m

Vendor and Data Product Overview

Coverage 55N to 525

Vendor

Constellations/Products

Availability Dates

Planet Labs, Inc.

PlanetScope, RapidEye

12/31/2005 - Present
(partial)

SkySat

3/10/2015 —
12/12/2019 (partial)

Spire Global, Inc

GNSS Radio Occultation,
GNSS Grazing Angle
Reflectometry, Satellite
Precise Orbital
Determination (POD) and
Satellite Attitude, Total
Electron Content,
lonospheric Profiles,
Scintillation, Magnetometer

9/24/2018 - 4/18/2019
(partial)

11/1/2019 - Present
(all)

Maxar
Technologies

Worldview 1-4, GeoEye-1,
QuickBird, IKONOS

10/24/1999 - Present
(partial)

Teledyne Brown
Engineering, Inc.

DESIS L1B, L1C, and L2A

11/21/2018 - Present
(partial)

DESIS L2A (right) surface reflectance and L1A (left) top of atmosphere reflectance
RGB thumbnails
&~ -



Data Management

Detailed data curation and management processes promote sustaining the use of
data after acquisition which includes continued support for the experienced user

but also committing to expanding the user community

SMAP L4 Global 3-hourly 9 km EASE-
Grid Surface and Root Zone Soil

e Geophysical Data

Collaborate with vendors to:

« Ensure data transferred accurately
« Data delivery manifest files
 File hash checksum verification
* Enrich metadata
» Track data provenance
* Improve/provide spatial information : “
« Establish persistent identifiers
- Digital Object Identifiers ]

* Permanent discovery/information pages



User Data Services

End science users are able to

access data through three

possible scenarios:

1. Direct from the vendor
using vendor data services

2. From cloud-based tools
developed by the CSDA

3. Standard NASA Earthdata
infrastructure services

Science support services

* Product documentation
 (CSDA science team
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Cloud Tools

All metadata are ingested into a SpatioTemporal Asset
Catalog (STAC) catalogue

» Standardized schema for describing geospatial data

* Flexible way to structure and organize disparate
data

* Provides uniformity for indexing data assets

Smallsat Data Explorer (SDX)

« Front-end web application to search, discover, and
download commercial data

* Supported by the STAC catalogue
* Metadata filtering

* Display quick view imagery

Smallsat Data Explorer

& Mapbos © OpanSirsetiep improve tis map
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Smallsat Data Explorer (SDX) Capabillities

(]
Web Interface and Layout w
® Main Landing Page °
* Brief description of program and data availability -
® Explore Page 5
* Search, discover, and request commercial data products
using map-based web application
® User Guide
* Overview of CSDA Program objectives
* Introduction to data products
* Detailed description on using the Explore tool
®* Login
* Login using NASA Earthdata profile required to request
data
* Agreement to vendor specific End User License g
Agreement enforced §

User Guide

1. Introduction

Sign in via Earthdata Login  lorer (SDX) is being developed as part of NASA's Commercial Smallsat

am (CSDAP) to search, discover and access Commercial Small Satellite

t has been acquired by NASA. Currently, this tool supports search,

wisvuvery wnu uuusss 1O Planet Labs Inc. and Spire Global, Inc. Access to these data products is
restricted to NASA-funded projects. This document is intended to provide a detailed overview of
the tool and its functionality. Additional information on the Commercial Smallsat Data
Acquisition Program, data availability, and the technical specifications of the commercial data
can be found at the CSDAP informational page.

2. Pages
The Smallsat Data Explorer consists of three web pages accessible directly by the navigation
links provided below or by a convenient navigation panel found on the left side of the webpage.

Welcome (M)
The SDX landing page. This page provides a brief explanation of the purpose of the tool for end
users and describes currently supported data vendors.

Explore (M)

The explore page allows the public to search, discover and order satellite data acquired by the
CSDAP. Ordering of data is only available for approved NASA-funded projects and researchers. A
complete guide on how to use the features on this page are found in the Data Exploration
section of this User Guide.

User Guide (®)

The SDX User Guide is provided on this page. This guide presents a brief description of the
Commercial Smallsat Data Acquisition Program (CSDAP), the context of this tool within the
program, and a detailed description of how the SDX supports search, discovery and distribution
of commercial vendor data.

In addition to these options in the navigation panel, it is possible to login to the tool directly by
clicking the login icon ( &).User login is described in detail in the next section.

3. Authorization and Login

Commercial data discoverable through the SDX is made available only to NASA funded
researchers who have been approved for access. Authorized data users will be able to log into
the SDX and submit requests for data archived by the CSDAP. The authentication and
authorization process that must be completed prior to accessing data is described in the
following sections.




Smallsat Data Explorer (SDX) Capabillities

Data Faceted Search
* Spatial filtering by drawing on map interface,
uploading, or specifying area of interest
* Specify desired temporal extent with simple
calendar selection
* Filter on key metadata
* Select the desired product type
* Filter on key metadata specific to each
product type

Smallsat Data Explorer
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Smallsat Data Explorer (SDX) Capabillities

Data Discovery W y
* Geographic representations displayed on 1 e ' |
map interface
* Quick view data images displayed on map , e
* Supports mosaicking of individual G iy N
. 50 =
images S B -
* Display of product specific, key metadata L HEBRY A »| A &

SUNNoIIE=19...
18 00 &

Select and Request
* Request only desired data by

e3Ban...
2018 00 &

ivi : ; e g
* Individually selecting granules £
* Requesting all granules that meet search | ¢ T 00 -
criteria 5
£

Data Request




Data Access and Scientific Non-Commercial Use License

Users are subject to authorization prior to approving any data
distribution request

Agreement to the vendor specific science end user
license agreement

 Ability to copy, store, share and use data and

derivatives including in scientific and technical articles
and publishing academic, technical or professional

journals, symposia proceedings, or similar works.
Verification of NASA funding support*

To request access

+ Planet Labs Inc., Spire Global, DESIS* - user request form
Maxar - sign up through CAD4ANASA

*DESIS is available to all U.S. Government funded investigators

CSDA Program Authorization Request Form

1 you don' arsady have ons, you can register here.

uuuuuuuuu
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https://csdap.earthdata.nasa.gov/signup
https://cad4nasa.gsfc.nasa.gov

FY21 Activities and Beyond

Onramp and Evaluation:

« CSDA releases a new Request For Information for commercial vendors every
12-18 months with the goal of identifying new evaluation candidates

 Data from selected vendors will be evaluated by Principal Investigators (Pls)
selected through Research Opportunities in Space and Earth Science (ROSES)

solicitations

Sustained Use Activities:
+ Consolidate search, discovery, and distribution of all data products to SDX

« DESIS 2021
* Maxar early 2022
« Data service user community research and feedback

Long-term Preservation Activities:
« Migrate data to NASA ESDIS Earthdata cloud infrastructure for long term

stewa rdshiE



NASA has established the CSDA Program to evaluate and acquire commercial satellite
data that supports NASA's research and science application goals

The CSDA has developed data curation and management procedures which support cloud
native search and distribution tools for sustained science use of acquired data

The CSDA is continuing efforts to solicit new datasets for evaluation, enhance user
services, and provide long term preservation for acquired data

Additional Information: https://earthdata.nasa.gov/csdap

Contact:
Aaron Kaulfus @ aaron.s.kaulfus@nasa.gov



https://earthdata.nasa.gov/csdap

