






Simulated Moon Hazard Field



aerial view



Granular Mechanics and Regolith Operations 

Development of technologies for working with regolith (surface material) on other bodies in space and 
studying their basic physics and geology.

Applied Chemistry 

Chemical solutions for in situ resource utilization, leak detection, precision cleaning, oxygen recovery, 
environmental remediation, and more.

Electrostatics and Surface Physics

Investigation of electrostatics and surface physics with applications for spaceflight and 
planetary exploration. Detecting and preventing electrostatic discharge.

Advanced Materials and Systems

Polymer science, materials chemistry, and novel composite systems for space applications. 
Technologies include, among others, aerogel composites, smart thermal materials, 
chemochromatic gas sensing materials, and carbon nanotube and conductive polymers.

Applied Physics

Development of instrumentation, sensors, and tools for spaceport ground processing on Earth and for 
in situ space resource utilization on the moon and Mars.

Corrosion Technology

Applied research and testing for all areas of corrosion, including material performance and degradation in 
various environments, and new corrosion detection and control technologies.
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Design

Build

Test

Credit: Astronaut Mike Gernhardt, NASA JSC

Functional 
Requirements

Expanded 
Functional 

Requirements

Preliminary 
Design 

Requirements

Flight Design 
Requirements

Gen I Gen II Gen III Flight

Begin with a clear 

vision of what the 

technology will do 

and won’t do

By the Preliminary Design 

Review (PDR), we will know 

exactly what we want, how 

we’re going to build it, and how 

we’re going to operate it

Design-build-test conducted iteratively with increasing knowledge of the operating 

environment will result in an end product that optimizes safety and performance.





Image Credit: NASA/Dmitri Gerondidakis Image Credit: NASA/Dmitri Gerondidakis

www.nasa.gov/centers/kennedy/about/sustainability/trashtogas.html

http://www.nasa.gov/centers/kennedy/about/sustainability/trashtogas.html




“

”
http://spectrum.ieee.org/automaton/robotics/military-
robots/nasa-training-swarmie-robots-for-space-mining

http://spectrum.ieee.org/automaton/robotics/military-robots/nasa-training-swarmie-robots-for-space-mining




Regolith is the surface layer of loose material that sits on top 

of bedrock. It includes all the rocks, gravel, and dust – from 

large boulders to tiny particles. It exists on Earth, other 

planets, moons, and asteroids.

Swamp Works is exploring ways to exploit the regolith for 

as many uses as possible. We take one of two approaches:

1. Extracting resources out of the regolith, usually with 

chemical processes

2. Using the regolith as a raw material for building 

structures



RESOLVE payload on the rover Artemis. Image Credit: NASA/Joe Bibby



RESOLVE payload on JSC rover during RP-15. Image Credit: NASA

RESOLVE payload on JSC rover during RP-15. Image Credit: NASA

The RP rover team installs the drill on the RP-

15 Ground Test Unit. Image Credit: NASA



ALTIP 
concept

Artist concept of ALTIP 
in Martian lava tube

ALTIP on gimbal for 
gravity offload testing

Permanently shadowed 
lunar crater region



https://www.researchgate.net/profile/Anthony_Muscatello/publication/28009
1306_Atmospheric_Processing_Module_for_Mars_Propellant_Production

Photos of MARCO POLO Modules at KSC and JSC 

(Image Credit: NASA KSC)

KSC: Mockup Lander w/Hopper, Mock 

Oven, and APM Simulator in Regolith Bin

KSC: Common Bulkhead Cryotank

KSC: RASSOR 2.0 Excavator 

Rover

JSC: Water Processing 

Module (Electrolyzer)

KSC/JSC: Water Cleanup 

Module

KSC: Atmospheric Processing ModuleJSC: Soil 

Processing Module

https://www.researchgate.net/profile/Anthony_Muscatello/publication/280091306_Atmospheric_Processing_Module_for_Mars_Propellant_Production




Drive 100 
meters to 

excavation site

Excavate 80 
kg of regolith

Drive back to 
processing 

plant

Dump regolith 
in processing 

plant

Remove tailings 
from processing 

plant





Artist concept of heat shield fabrication. NASA/KSC



Clockwise from top left: Regolith-derived heat shield sample undergoing flame testing; regolith samples post-test; 

artist concept. Image Credit: NASA/KSC



JPL ATHLETE Robot

KSC Print Head 
& Regolith Feed 

System

Solar Power 
Concentrators



Image credit: Contour Crafting



Computer model 
of robotic arm

Mixing a batch of BP-1 (simulated 
lunar regolith) with polyethylene

Prototype 
blocks

Flexural 
strength testing




