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AI for NASA Science



Artificial Intelligence drives how NASA explores our universe, 
revolutionizes air transportation and sends humans to the Moon, 

Mars, and beyond.



AI is a 
fundamental 
part of science.





9.9 billion 

trees assessed

326,000 
satellite images

89,000 
hand-labeled tree crowns

107 million
sq. km. mapped

AI for Earth Science

60,000,000 
core HPC hours Brandt, M., Tucker, C.J., Kariryaa, A. et al. An unexpectedly large count of trees in the West African Sahara and Sahel. Nature 

(2020).
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An AI Foundation Model is a large machine 

learning model pre-trained on a vast amount of 

data using self supervision, enabling it to 

perform a wide range of tasks. 

Traditional Supervised Learning Approach Foundation Model Approach

Why AI Foundation Models?

Traditional Learning requires a large amount of 

labeled data specific to the application. The 

model’s performance is tied to the quality of the 

labeled data. 



5+1 AI for Science Strategy



Model fine-tuned to segment the extent of 

floods on Sentinel-2 

Burn scar mapping: Maui Fire 8.13.2023

HLS FM openly released (August 3, 2023) at Hugging Face: Models, Datasets, and Code

● 80+ downloads

● Used in university classroom

● Global SpaceApps 2023 GeoAI Challenge

● Presented at White House Demo Day (Audience included President Biden)

Prithvi Downstream Applications



Video Credit: Scientific Visualization Studio

Prithvi Geospatial
Foundation Model



Prithvi WxC FM





Surya FM
First Heliophysics FM



In Development:
Lunar FM
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Foundation Model for the Biological and Physical Sciences Division

TBs of data EBs of data
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Architecture Outcomes

• Predict phenotypes from molecular data
• Fill gaps in molecular data
• Predict outcomes of radiation damage
• Translate results between model species and 

astronauts
• Aid in astronaut risk modeling
• Etc.

Goal
• Integrate TBs of spaceflight and EBs of terrestrial 

biomedical data, spanning various models and 
assays

• Create a a single modular, multi-modal 
architecture to support multiple capabilities

In Progress (~18-Month Effort)
• Gene expression model in pretraining for 

classification and prediction
• Astronaut health benchmark dataset under 

development for health outcome prediction
• Knowledge graph connector in development to 

enable natural language access to biological data; 



+1 Large Language Model, Uniting Research



AI Inventory: Transparency in Motion

• A dynamic inventory of the real-time state 
of AI at NASA.

• Currently 427 use cases 

• Provides a clear look at the progress of AI 
from pilots to production.

PUBLIC
INVENTORY www.nasa.gov/ai-inventory/
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http://www.nasa.gov/ai-inventory/
http://www.nasa.gov/ai-inventory/
http://www.nasa.gov/ai-inventory/


Q&A
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