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RESOURCE INPUT 
"COMFORT ZONE" 
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•  Fully usable 
•  No assembly required 
•  Limited by payload size 
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TransHab (courtesy NASA)

•  Assembled onsite 
•  Robust joints 
•  Replacable 
•  No size limit 

Transformable Robotic 
Infrastructure-Generating 
Object Network (TRIGON)
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•  Need up-front technology 
•  Onsite effort 
•  Unlimited resources 
•  Sustainable 

Sandbag domes (courtesy CalEarth)Sinterhab
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Technical Approach / Expected Accomplishment: Using 
ATHLETE’s precision positioning capability, four technologies 
can be used to make a print head and material handling system 
to adapt/utilize large-scale 3D printer technologies consisting of: 
fiberoptic solar concentrator, microwave sintering, foam 
hardening, and in-situ concrete. The FACS system is expected to 
be capable of printing modular ‘bricks’, panels, or in-situ 
structures out of native regolith. 

 
Task Objectives: Develop a large-scale 3D additive printing 

capability and build upon ATHLETE precision mobility system.  
The 3D print head becomes a modular tool for ATHLETE that can 
be autonomously mounted on one of its limbs for the purpose of 
paving and stabilizing native surfaces by sintering or melting 
regolith. 

 
Infusion Path: Proposals for capturing a small NEA are currently 

being considered for both science and human spaceflight as part 
of the NASA Asteroid Redirect Mission. This technology can be 
used to enhance ATHLETE’s ability to anchor to an NEA. The 
technology can also be used to pave surfaces, print domes, 
vaults, and other structures for Lunar or Mars surface human 
missions. 

 
Primary Technical Hurdles: Fiberoptic solar concentrators are 

currently at TRL 6 and can be quickly integrated with ATHLETE 
for a demonstration. Additional effort will be needed to integrate 
microwave sintering and foam hardening systems. In-situ 
concrete can only be worked out conceptually, because 
hardening agents are currently not well understood. However, 
partners/collaborators (KSC, USC, etc) have been working on 
potential technologies in this area. 
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