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Human Settlement 

 



Lunar Site Technology Development Research  

Currently Underway by LEAP2 Consortium Members 
Basalt radiation shielding 

experiment at lunar distance 

3D Printed Lunar Simulant Concrete Beam  



LCATS Alignment with LEAP2  

• By attaching the LCATS 

program to actual 

technology, engineering and 

science investigation 

challenges throughout the 

various LEAP2 site 

development growth phases 

the student learning 

experiences align with 

mission priorities for:  

o planetary surface 

systems engineering 

o mission operations 

o science experiments 

o science instrumentation 

• Allows students to freely 

advance ideas for 

technology concept 

investigations.  
 

 

LCATS Mission Reference Framework 



The LCATS Experience 

 

• Create a sustainable 

testing environment 

where secondary school 

students are encouraged 

to discover, learn, explore 

and achieve through an 

informal experiential 

space exploration 

research experience 

 

• Acquaint students with 

professional 

opportunities in Space-

STEM through sustained 

research, field 

experiences, and 

mentorship 



LCATS YEAR 3 PROJECTS  

HABITATION PHASE 

LCATS YEAR 2 PROJECTS 

RECONNAISSANCE PHASE 

• LCATS operates within the LEAP2 

framework by working with host 

schools in lower-income and high-needs 

communities to recruit female and 

economically disadvantaged students to 

pursue higher education and careers in 

human space exploration. 

• A central thesis of the LCATS program is 

to allow students to form consulting 

teams for a potential 3 year experience 

of cohorts progressing through the 

LEAP2 phases of lunar site development  

• The LEAP2 site development framework 

provides student cohorts a sustained 

Space-STEM learning experience over 

the course of three years, intended to 

mimic a multi-year systems engineering 

implementation of the LEAP2 mission 

• Student challenges are project-based, 

mission oriented, field tested student 

learning experiences 

• Local Texas caves in the area and region 

are utilized as analog environments for 

fielding student experiments and 

technology challenges through 

simulated mission operations 

LCATS YEAR 1 PROJECTS 

REMOTE SENSING PHASE 

LCATS Student Project Research Examples 

Year 4 

Cohort 1 writes comic book 

chronicling their experience 



͞WheŶ the Dust Settles͟ 

“When the Dust 
Settles”, is a LCATS 

Year 1, Remote 

Sensing Phase 

project theme. 

Students learn about 

issues of lunar dust 

and measurement 

techniques. The 

Quartz Crystal 

Microbalance  (QCM) 

investigation for 

learning about dust 

particle 

measurements is an 

example how LCATS 

student technology 

projects add to and 

feed development of 

LEAP2™ technology 
research. 
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Seoul, S. Korea 
In-situ Resource Utilization 
(ISRU) Lunar Infrastructure 

Construction 

City of Darmstadt, 

Germany  

ESA Space Operations 

Center 
Mexican Space Agency (AEM)  

Communications Architecture 

• Goal is to replicate the LCATS model into a 

global network of LEAP2 Space-STEM 

communities 

• Each community develops LEAP2 technologies 

releǀaŶt to their ĐoŵŵuŶity’s partiĐular area 
of interest depending on aerospace resources 

of the community  

A Model for Global Space-Workforce Capacity Building 

Sardinia, Italy  

ESA CAVES - Multi-cultural 

team building for safety, 

human behavior and 

performance skills 

ESA Photo 

Current network of identified LEAP2/LCATS space-industry clusters 



LCATS-SSEP Student Experience 

YEAR1 - Student summer program in Seoul, 

South Korea for In-Situ Resource Utilization 

(ISRU), testing excavation methods and 3D 

printed habitat technologies, robotics, and 

drilling. 

YEAR2 - Student summer program in Europe; 

combination of mission control operations in 

Darmstadt, Germany, and mission simulation 

and performance skills in cave environment in 

Sardinia, Italy. 

YEAR3 - Student summer program in Mexico 

learning about satellite communications and 

lunar communication architectures. 

YEAR1-3 - International students from partner 

international organizations join US students in 

San Antonio, Texas, USA, for summer program 

to build CubeSat satellites which will be 

launched from the International Space 

Station. 

LCATS-SSEP Pilot Program for Space-Workforce Capacity Building 



LCATS-SSEP Exchange Matrix Modelling 

YEAR1 US Korea

Total Class Size (in host country) 20 10

Student Exchanget Allocation 6 6

US Cubesat-1 Workshop 6

Korean ISRU-1 Workshop 6

allocation total check 6 6

Workshops International Mix Class Size

San Antonio, TX US Cubesat-1 14 6 20

Seoul, Korea Korean ISRU-1 6 4 10

Distribution of 

exchange students per 

YEAR2 US Korea ESA

Total Class Size (in host country) 20 12 12

Student Exchanget Allocation 15 9 9

US Cubesat-2 Workshop 3 6

Korean ISRU-2 Workshop 5 3

ESA CAVES-1 Workshop 5 3

ESA ESOC-1 Workshop 5 3

allocation total check 15 9 9

Workshops International Mix Class Size

San Antonio, TX US Cubesat-2 11 3 6 20

Seoul, Korea Korean ISRU-2 5 4 3 12

Sardinia, Italy ESA CAVES 5 3 4 12

Darmstadt, Germany ESA ESOC-1 5 3 4 12

Distribution of 

exchange students per 

workshop

YEAR3 US Korea ESA Mexico

Total Class Size (in host country) 20 15 15 15

Student Exchanget Allocation 16 12 12 12

US Cubesat-3 Workshop 3 4 3

Korean ISRU-3 Workshop 4 4 3

ESA CAVES-2 Workshop 4 3 3

ESA ESOC-2 Workshop 4 3 3

AEM SpaceComm-1 Wkshp 4 3 4

allocation total check 16 12 12 12

Workshops International Mix Class Size

San Antonio, TX US Cubesat-3 10 3 4 3 20

Seoul, Korea Korean ISRU-3 4 4 4 3 15

Sardinia, Italy ESA CAVES-2 4 3 5 3 15

Darmstadt, Germany ESA ESOC-2 4 3 5 3 15

Mexico City , Mexico AEM SpaceComm 4 3 4 4 15

Distribution of 

exchange students per 

workshop



LEAP2/LCATS Global Space-Industry Cluster Assesstments 

LEAP2 and LCATS Space 

Industry Clusters 

To expand the LCATS and 

LEAP2 initiative, our research 

seeks to identify, map, and 

analyze additional potential 

collaborating corporate, 

industry and governmental 

agency players representing 

other space architecture 

components needed for lunar 

site technology development. 

Aspects examined include 

local, regional, and 

international factors from the 

perspective of evolving a 

global space-STEM education 

network beneficial to the local 

community of the 

collaborating organization 

relevant to their expertise in 

system component 

development.  

Cluster Assessment 

Overview 

Global data on space 

industry sectors and 

occupations are 

collected by industry 

classification codes and 

run through various 

analyses, including 

location quotients, 

geographic cluster 

analysis, and 

Geographic 

Information System 

(GIS) analytics. 

Courtesy 

Astrobotic 


