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A strengthened global development
community that benefits from high-quality
and trusted ML and EO resources for positive
global impact.

Mission

Empowering organizations and individuals
globally withopen MLand EO data, standards
and tools to address the world’s most critical
international development challenges.

Services

1. Generating and aggregating open
training data and model libraries
for ML experts and practitioners.

2. Cultivating a community of practice
to create interoperability standards
and best practices.

3. Raising awareness about EO and ML
capabilities to support practitioners
workingoninternationalDevelopment
Challenges.
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Foreword

Radiant Earth Foundation expanded its efforts to drive
meaningful impact through machine learning for Earth
observation during the past year. Our goal in 2021 was to
invest in critical resources that would assist the data science
community in creating actionable insights into global problem:s.

Working with partners, we have generated and published
new benchmark training datasets, enriching the catalog of
data used to develop new algorithms. We have enhanced our
interface to give users a more satisfactory experience exploring
and downloading data. We organized data challenges to
develop machine learning models and expanded the Radiant
MLHub infrastructure with a model repository. It is a milestone
that completes the workflow for publishing a fully reproducible
machine learning project and helps organizations save money
and time.

We also extended our training and capacity building activities.
We successfully designed our first online bootcamp and
trained a community of African regional experts with tools
that can be used to address the continent’s challenges through
collaborative solutions. We've campaigned on many fronts,
all for increasing awareness of machine learning and Earth
observation principles and best practices.

Continuing around the theme of collaborative innovation,
we've expanded the ecosystem of individuals and organizations
who actively work to improve the accessibility and discovery
functions for users looking for geospatial data and models.

As we look towards 2022, our user community can expect to
see significant expansion of our data and model catalogs, the
addition of features and pipelines to help them build solutions
more efficiently, and improved resources for newcomers who
are looking to gain new expertise and benefit from geospatial
data in their products.

Hamed Alemohammad
Executive Director &
Chief Data Scientist

Our goal in 2021 was
to invest in critical
resources that would
assist the data science
community in creating
actionable insights into
global problems.
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GROWING _
our IMPA

Data collections downloaded from Radiant MLHub.

South African LandCoverNet CV4A Kenya
Crops Competition Crops Competition

Top training datasets downloaded.

1,485 27

High-quality geospatial
training datasets. 14 new
datasets were added in 2021.

New usersin 2021.

Available Geospatial Training Datasets

Natural Disasters
Roads & Buildings

) -

'_ | Land Cover
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Total users from 140 countries accessed
training datasets on Radiant MLHub.

America
19%

Southeast
Asia

5% ..

.ﬂustralia.
2y, P

Radiant MLHub users per geographical region.

STAC ML Model Extension Contributors
Geospatial Model Repository

{‘.’i Radiant Earth Mdevelopmentssio =. Microsoft
FFoundation .

Radiant MLHub’s model repository provides

benchmarked pre-trained models for use Bl Joor Fpseces

with EO data. Each model includes metadata Canad'é' YCRIM  hazavea
describing the training data associated with

it and its architecture. The metadata is based @ SINERGISE AN %Mmﬂ
on the STAC ML Model Extension, which is a ALABAMA IN HUNTSVILLE e G o
specification for cataloging models that apply OAK -open

EO data using a STAC label extension. RIDGE ———

National Laboratory

Tropical Cyclone Wind Estimation Model

This is the first machine learning model for Earth
observation data that is available on Radiant MLHub.
The model can be used to estimate the surface wind
speed of tropical storms. The model is trained on
training data consisting of satellite images from
different storms in the Atlantic and East Pacific
Oceans, along with their corresponding wind speeds.
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41

Speaking events, and
technology demonstrations.

Machine Learning on Earth
Observation (ML4EO) Bootcamp

The ML4EQ Training of Trainers Bootcamp was a
virtual Training of Trainers course for data science
and remote sensing practitioners. The goal was
to develop a community of African regional
experts that can collaborate on solutions to the
continent’s needs and problems. Designed with
the philosophy that local capacity and skills lead
to diverse machine learning applications.

Deutsche Gesellschaft
,.b} w g I Z Tueammanatvet 612 G
Foundation peaais F/IR FORWARD

|||||| rticial Intolbgence for oll

39

Participants from Ghana, Rwanda, South
Africa, and Uganda.

Lecturers hailing from ) )
Australia, Egypt, Nigeria, Trainees trained by the
Uganda, and the United Bootcamp learners.
States.

MLAEO O (& 179

BOOTCAMP

People enrolled on
ervatior : Atingi for the self-paced
training ML4EO Bootcamp

course.
AVAILABLE NOW AT
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https://online.atingi.org/course/view.php?id=1107%27
https://online.atingi.org/course/view.php?id=1107%27

Data Competitions

Radiant Earth organized two data challenges:

1. The Tropical Cyclone Wind Estimation Data Competition to
estimate the wind speeds of storms using satellite images
captured throughout a storm’s life cycle. This contest was
designed to build a machine learning model to improve NASA
IMPACT’s Deep Learning-based Hurricane Intensity Estimator.

2. The Spot the Crop Data Challenge to identify crop types in
the Western Cape region of South Africa using time-series
of Sentinel-2 multi-spectral satellite data as input (track 1) to
models, and in track 2 both Sentinel-2 and Sentinel-1 (radar)
data as input.

In addition, Radiant partnered with others for the Al4FoodSecurity
and the Cloud Cover Detection data challenges, providing training
datasets in both contests, and sponsoring two prices for the
Al4FoodSecurity challenge. These two challenges close in 2022.

Data scientists from around the
world participated in the two data
competitions that Radiant launched.

$50,900

Raised in sponsorship to launch
impact-driven data challenges in
2021 from ten organizations.

5,764

The number of model entries from

data scientists that participated in

the two competitions that Radiant
organized.

13

Winners hailing from Belgium,
Egypt, India, Kenya, Nigeria, South
Africa, Ukraine, and the United
Kingdom.
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$6,000

Total money raised from Radiant’s
first online crowdfunding
campaign.

49

Individual donors.

Claudia Juech @cjjuech - Sep 27, 2021
As fan and Board member of Radiant Earth | encourage you to consider
their donation request. Funds will be used to establish an annual prize for
outstanding real-world applications addressing environmental issues using
open geospatial training data and EO machine learning models

¢ Radiant Earth Foundation @OurRadiantEarth - Sep 13, 2021
==Donate to help us launch the Radiant MLHub Impact Award!

#RadiantMLHub empowers practitioners with open #EO training data
to support global challenges! We're raising funds to award the best
application built by our #ML4EO community.

Join us » bit.ly/MLHublmpactLau...

DONATE NOW TO MAKE AN IMPACT

LAUNCH THE
Radiant MLHub
Impact Award

FOR SUSTAINABLE
AGRICULTURE

'i@» f
Radiant Earth
Foundation

Submit Nominations

https://bit.ly/MLHubAward2022
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https://bit.ly/MLHubAward2022

STAC Browser

The STAC Browser is a user interface that makes it easy for users
to search and access geospatial data catalogs interactively.
Since its inception, we have had a Radiant Technology Fellow
maintaining and adding new features to the browser. In 2021,
the new version 3.0.0 was designed which is rewritten from
the old versions to support the STAC APIs, permit search
queries across any catalog and temporal and spatial extent.
Additional features include better navigation, the ability to
visualize metadata assets, a more detailed overview list for all
collections and items, and editable themes and asset sharing
functionality.

STAC API

The API specification enables the ‘search’ function of a
STAC Catalog. It also extends and aligns with the OGC
APl — Features standard, so any client that works with
the OGC standard will work with STAC. In 2021, we
invested in updating the STAC API specification to 1.0.0
release through our technology fellowship program, and
currently version 1.0.0-beta.2 is released.

STAC Version1.0.0 Released

I_@ STAC 1.0.0

SpatioTemporal
Asset Catalog

$105,500

Raised in sponsorships for the STAC 1.0
specification.

$85,500

Raised to support the STAC
Ecosystem in general.

PySTAC

PySTAC is a Python library for working with
STAC catalogs, including reading, writing,
and crawling STAC catalogs. It is considered
a foundational library in the Python STAC
ecosystem and is used in other projects like
pystac-client, stactools, and stac-validator.
In 2021, we coordinated the first stable
release of the library (v1.0.0), following the
first stable release of the STAC Specification,
as well as subsequent minor version and
patch releases. These releases included a
significant improvement in test coverage,
major changes to the documentation
bringing it up to date and making it more
user-friendly, implementation of many new
STAC Extensions, and significant refactoring
of the code to institute consistent style, and
type checking.

Radiant MLHub Python Client

We released our Python Client as a STAC
compliant clientin 2021 that allows Radiant
MLHub users to discover and download
training datasets and models without
managing complex API requests.
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https://radiant-mlhub.readthedocs.io/en/latest/
https://github.com/stac-utils/pystac
https://github.com/stac-utils/pystac-client
https://github.com/stac-utils/stactools
https://github.com/sparkgeo/stac-validator
https://stacspec.org/STAC-api.html
https://radiantearth.github.io/stac-browser

PARTNERSH

Radiant Earth and the Regional Centre for Mapping of
Resources for Development (RCMRD) partnered to develop
a joint capacity building program focused on machine
learning for Earth observation in Africa. The goal is to
strengthen local geospatial and machine learning expertise
for addressing global challenges on the continent.

RADIANT EARTH FOUNDATION - ANNUAL

=" Microsoft

Radiant Earth and Microsoft Al for
Earth established a new partnership
to integrate Radiant MLHub and
Microsoft Planetary Computer. This
integration will give users access to
better Al data, workflows, and training
resources to accelerate solving global
challenges using geospatial data. As
a result, Microsoft’s grantees, which
includes 700 projects, can publish their
data and models on Radiant MLHub
thereby expanding open training
datasets and models, and Radiant
MLHub users can seamlessly access
our training datasets and models
through the Planetary Computer.
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= Enabling Crop
é Analytics at Scale Tt TETRA TECH

We have expanded our collaboration with the Enabling Crop Analytics
at Scale (ECAAS) initiative that is managed by Tetra Tech with funding
from the Bill & Melinda Gates Foundation in 2021 in multiple ways.
We developed a new data collection toolkit in partnership with ODK
and integrated it with Radiant MLHub. We engaged with the ECAAS
Technical Advisory Group, and joining efforts with IDinsight, we are
developing a new benchmark dataset for agricultural mapping in
India.

IDinsight

o Radiant Earth and IDinsight embarked on creating

AgriFieldNet, a high-quality ground reference
In collaboration with ODK, Radiant Earth benchmark dataset for machine learning models in
developed the ECAAS Field Mapper Toolkit agriculture. IDinsight will collect data on crop types
to standardize agricultural reference and field boundaries in four Indian States. Radiant
data collection and publication. The Earth will in turn use this ground reference data to
questionnaire was developed through generate a training dataset and develop a baseline
multipleroundsOfstakeho|derengagement model focused on field boundary detection. The
and testing. The integration of this Toolkit dataset and model will be made publicly available
with Radiant MLHub is empowering users to via Radiant MLHub.

easily submit their datasets for publication
on Radiant MLHub.

ECAAS Field Mopper Test B W §
* Prirnary crop

O DBeans

0 Groundnut

0 Maize

0 Millet

O Rice

O Sorghum

O Soybean
O Wheat
) Other cereal and food
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https://cropanalytics.net/wp-content/uploads/2021/09/ODK-Agriculture-User-Guide-v0.4-1.pdf

Board of Directors

Jerry Johnston (Chair), Specialist Anne Hale Miglarese Kass Green (Treasurer), Sives Govender, Research
Leader, Deloitte (Secretary), Program Executive President, Kass Green & Group Leader, Spatial
Officer, Saildrone and Founder, Associates Information Systems, CSIR
Radiant Earth Foundation South Africa

Peter Rabley, Co-founder and Claudia Juech, President and Hamed Alemohammad,
Managing Partner, Place CEO, Cloudera Foundation Executive Director & Chief
Data Scientist, Radiant Earth
Foundation
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Staff

' L
Hamed Alemohammad Abba Barde Alex Rice Amber Myers Daniel Nwaeze
Executive Director & Chief Data Scientist Full Stack Developer Business Development Data Scientist
Data Scientist Manager
MR
P

!
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Jon Duckworth Kendal Lee Smith Kevin Booth Louisa Nakanuku-Diggs Renee Pieschke
Technical Lead & Geospatial Data Engineering Lead & Marketing & Technical Project
Geospatial Software Engineer Geospatial Software Communications Manager
Engineer Engineer Manager

Fellows

g l \'a &y AESR
Chris Holmes, Planet Cindy Lin, Cornell Matthias Mohr, OpenEO & Phil Varner

Technology Fellow University, Policy Fellow  University of Miinster Technology Fellow
Technology Fellow
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FUNDERS &

SPONSORS

Programs and Operations

ON BILL& MELINDA
OMIDYAR NETWORK GATES foundation

== Microsoft '\/

german

cooperatlon
DEUTSCHE ZUSAMMENARBELT

Enabling Crop 'l'.l: TETRA TECH
Analytics at Scale

Zusammenarbeit (612) GmbH Artificial Intelligence for all

g | Z s FAIR FORWARD

Data Competitions

«  Computer Vision for Global Challenges

« Descartes Labs

« FAIR Forward, Deutsche Gesellschaft fir Internationale Zusammenarbeit (GIZ) GmbH & German
Federal Ministry for Economic Cooperation and Development (BMZ)

« Microsoft Al for Earth

+ Western Cape Department of Agriculture

SpatioTemporal Asset Catalog

« Arturo

« Azavea

« Development Seed

« Element 84

« Geoscience Australia

+ Hydrosat

«  Microsoft Al for Earth

« Planet

« Sparkgeo

« Toitd Te Whenua Land Information New Zealand
« Umbra
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Radiant MLHub Impact Award Donors

Anonymous
Ahmad A. Tavakoly
Ali Zockaie Kheiraie
Amber Myers
Anne Miglarese
Antony Desmeaux
Charlotte Myers
Charlotte Wilczok
Chris Holmes
Claudia Juech
Debbi Rich
Development Seed
Emily Myers
Hamed Alemohammad
llona Tredow
James Diggs

Jerry Johnston
John Hoopes
Justin Murengera
Kathleen Green
Keiko Nomura

Collaborators

« AI2ES

- AI4EO

- Amazon Web Services
« Azavea

. CRIM

+ Development Seed
- Digital Earth Africa
+ DrivenData

- ESA Phi-Lab
« GEOGLAM
« IDinsights

« Lacuna Fund

« Locus Charter

« Makerere University

«  Microsoft

+ NASA Harvest

«  NASA IMPACT

« NRCAN

- Oak Ridge National Laboratory

Kevin Andreano
Lindsey Nield

Lous Sweeny

Louisa Nakanuku-Diggs
Martha Morrissey
Matthew Barron
Mehrnaz Ghamami
Naweh Diggs
Nyanso Diggs
Pawarit Laosunthara
Peter Rabley

Robert Cheetham
Seth Fitzsimmons
Sheila Mensah
Steven Brumby
Steven Ramage
Taylor Allen

Vincent Sarago

Zara Khan
Zhuangfang Yi

Open Data Kit (ODK)

OpenEO

PLACE

Planet

RCMRD

Sinergise

TaQadam

TetraTech

Future Lab on AI4EO (TUM/DLR)
University of Alabama in Huntsville
VAIS

Zindi
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Radiant Earth Foundation
740 15th St NW Suite 900
Washington DC 20005

hello@radiant.earth

www.radiant.earth | www.mlhub.earth

Follow us online
@OurRadiantEarth




