


Context
• Developed on NASA Goddard Internal Research funding (IRAD)

• Goal: create and infuse a broadly applicable process to rapidly develop 
lightweight spaceflight structures

• Method: build and test parts for diverse NASA applications

• Status: development of typical metallic structures now automated
• Requirements➡parts for fab in 1-2 days(!)

• Demonstrated by test 

• Being applied to NASA missions

• Goals of this presentation
• Share lessons learned about practical implementation of Generative AI 

• Enable products to improve the mass/stiffness/strength of structures by 2x-4x 
while reducing development time/cost by ~10x

• Engage the Generative AI community

"Not every change is an improvement, but every improvement is a change" 2







Evolved Structures: Prompt Engineering for Structures 
(1) Create a prompt to digitally encode structure requirements into software 

• Follow written Evolved Structures Guide for NASA applications 

(2) Use Generative Design Al to evolve optimal designs meeting requirements 
• Using COTS software adapted for GSFC needs 

(3) Fabricate parts directly from Generative Design output using Digital 
Manufacturing (software+ robots) 
• Using industrial processes such as automated CNC and Additive Manufacturing (AM) 
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Application Example: EXCITE Tip/Tilt Bracket 

Tip/Tilt 
assembly 

Telescope 



Application Example: Human Design 

• Design problem 
given to senior 
design engineer 

• Finite Element 
Analysis (FEA) done 
myme 

• Design improved 
with iteration 

• No manufacturable 
design meets the 
mass target 

• Elapsed time: 2 
days 
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Application Example: Evolved Structures 
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How it works 

User inputs 

I 

Create voxel 
mesh of design 

space 

source: 
ate.net/figure/11/ustrati 

pproaches-<1-voxel-based­
• -shoped_fig4_341f>66118 

Al Generates 
Designs; checks 
requirements 

and fabrication 

Hours Days 

Run Topology 
Optimization 

Al: Computer systems able to 
perform tasks that normally 
require human intelligence 

Output results 
for user review 

Reconstruct 
CAD model of 

selected 
outputs 














