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NASA IMPACT project overview

Expected challenges with NASA Earth science data

New tool for rapid development of training datasets for ML
applications

User interface for visualizing model output and generating
event databases for atmospheric phenomena
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NASA IMPACT Project

Empowering Science and Applications by integrating Data,
Technology, and People together
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NASA EOSDIS Data Systems
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NASA EOSDIS Data Systems

The EOSDIS data
archive is growing at
an extraordinary
pace and the volume
of data in the archive
(end FY18) was more
than 27.5 petabytes
(PB). The current
architecture will not
be cost effective as
the annual ingest rate
increases from 4 to
50PB/year
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NASA EOSDIS Data Systems

 How is the NASA IMPACT project using machine learning to
address future data concerns that fits with NASA ESD
objectives?



ML Roadmap
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Need

* Provide opportunities to innovate
new ways of analysis and obtain
valuable insights from EO data

« Utilize ML techniques to improve
search, access, and usability as well
as overall operations in EOSDIS

Objectives

Image Labeler — A tool designed for
I rapid development of training
datasets for ML applications
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« Track new developments in the Al
and ML community to inform the
ESDS Program

* Develop and promote the concept of
“OpenML”

« Evaluate new tools and platforms
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Image Labeler

 Developed by a GRA to
facilitate rapid classification of
training images for ML models

 Powered by NASA web
services (GIBS WMS layers)

« MODIS true color and false color
(7-2-1, 3-6-7) composites
« Supports ingest of both images
and geotiffs
» Allows users to draw shapefiles
on images and WMS layers for
Image segmentation

Bands367

https://labeler.nasa-impact.net



https://labeler.nasa-impact.net/
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WELCOME TO IMACE LABELER

A web application

to create and manage
labeled Earth science images
for machine learning.




Hight Latfitude Dust ML Model

* |mage labeler used for tagging
and segmentation of high
latitude dust (HLD) from MODIS
true color imagery

* Training dataset used to detect
pixel level model for automated
detection of HLD

» Pixels are split 80/20 for training
and validation

Accuracy 0.7
Precision 0.91
F1 score 0.57
Recall 0.41
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High Latitude Dust ML Model
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High Latifude Dust ML Model
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Research to Operation
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Research to Operation




ML Roadmap

Phenomena Portal — A user interface
designed to visualize and analyze a

dynamic event catalog of atmospheric
phenomena

Improve
operations

Generate new
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support
discovery,
access, search

Applications of
ML

Data analysis

Catalog of ML
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Training data
development

Methods/Tools
for generating
training data

Supporting
Sharing

Standardization

Curating existing
archives to create
training datasets
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* Incorporate ML models with
manually labeled data

ML models run daily to detect
atmospheric phenomena
 Transverse Cirrus Bands
« Smoke
« Hight Latitude Dust

* Detections stored in event
database
« Visualize model output
* Analyze events in space and time

2 . X

+ API for accessing/parsing event kW 4

database

https://[phenomena.surge.sh



https://phenomena.surge.sh/
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A tool to detect atmospheric phenomenon.
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 NASA IMPACT project uses ML to support ESDS challenges

* Exponential growth in data volume with launch of NISAR and SWOT
missions

« Designed image labeler tool for rapid development of training
datasets
e Supports image classification and segmentation

« Allows for team collaboration
* Move trained ML models to production using phenomena
portal
e Currently supports 3 ML models running daily on MODIS true color
imagery
* Includes analysis tab for quick assessment of spatiotemporal patterns
In detected events



Future Improvements

* Image Labeler
« Fully support geotiff ingest and labeling
e Support additional data layers from NASA web services
« General front-end and back-end enhancements

 Phenomena Portal
« Streamline model pipeline from training to production
* Incorporate additional phenomena
« Add functionality to support more detailed analysis



Questions

Email; brian.freitag@nsstc.uah.edu

IMPACT: https://earthdata.nasa.gov/esds/impact

Image Labeler: https://labeler.nasa-impact.net

Phenomena Portal: https://phenomena.surge.sh
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