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My background

• Tracy holds a BS in Electrical Engineering (1989) and an MS in Aerospace 
and Mechanical Systems (2000) from the University of Florida, an MS in 
Space Systems from Florida Tech (1994), and is a graduate of the 
International Space University Space Studies Program in 2006.  

• Tracy is a big sports fan following football and basketball and any team 
that represents the University of Florida. Tracy enjoys speaking to local 
schools on various topics in the space field and has been an adjunct 
professor for the International Space University.  
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Galileo School connection

• Charter School Founder

• Michele G. Gill, PhD

• Gill was recognized for her dedication, advocacy and actions to 
transform public education through the application of 
psychological learning principles. In 2010, Gill designed and 
founded a free K-8 charter school in the high-poverty area of 
Midway in Sanford, Fla. based on cutting edge educational 
research. Currently Galileo School is one of the top performing 
schools in Seminole County and is known for its educational 
innovations, such as differentiation for all students, and student-
selected “creative productivity” learning blocks. Gill continues to 
serve the school as chairperson of the Galileo School Board 
and chair of the Curriculum Committee.



And as expected of someone in the space field, he is a fan of popular science fiction including Star Wars and Star 
Trek and participates in the occasional comic book or sci-fi convention.

Star Wars Celebration 2017 San Diego Comic Con 2016

San Diego Comic Con 2018

D23 Expo 2017

Megacon Orlando 2018 D23 Expo 2019 4
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Deep Space Habitats
Habitat Demonstration Unit (2011-2013)

Multi-Purpose Logistics Module: Donatello – to 
be used in NextSTEP Habitat project



INTERNATIONAL SPACE STATION (ISS) 

• Spacecraft Mass: +800,000 lb (+362,874 kg)
• Velocity: 17,500 mph (28,200 kph)
• Orbits: 16 times around the Earth/day (~every 90 minutes)
• Altitude:  220 miles above Earth
• Power: 80 kW continuous



See the ISS pass overhead your area! - https://spotthestation.nasa.gov/







Twin sister of Apollo and goddess of the 

Moon in Greek mythology, Artemis is the 

torch-bringer personifying our path to the 

Moon. During the next era of human 

exploration, we will discover life-saving, 

Earth-changing science and technology 

along the way.

NASA’s goal is to land the first woman 

and first person of color on the Moon. 

When the Artemis astronauts land on the 

lunar surface, they will step into the 

future, bringing all of humanity with 

them.





Mission Needs Drive Design

*Numbers are averages





SPACE SHUTTLE
184 ft.

SLS / ORION  Block I
322 ft.

SLS / ORION  Block II
364 ft.

SATURN 5
363 ft.

STATUE OF LIBERTY
305 ft.
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Spacecraft Adapter Service Module (SM)
Includes the European Service Module 
and the NASA Crew Module Adapter

Crew Module (CM)
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Artist Concept
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Initial Human Landing System

Image Credit: SpaceX
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Human Landing System

Lunar Terrain Vehicle

Pressurized Rover

In-Situ Resource 

Utilization (ISRU)

Surface Habitat
Comm, Nav, Power

Spacesuits

Artist’s illustration of Artemis Base Camp







Taking the Next Giant Leap
Humans on Mars
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Moon Hoax? – No way!

Image of the Apollo 15 landing site from 
the NASA/Lunar Reconnaissance Orbiter

Apollo 15 
image from 
the lunar 
surface



December 11 1972

Apollo 17 landing Site
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Chang’e 4 – Feb 1, 2019

Credit: NASA/Lunar Reconnaissance Orbiter



Other good information…

• NASA Tournament Lab - Challenges and opportunities for the 
public to solve problems and analyze data

• NASA 3D objects - You can make 3d prints of NASA systems 
or use them in modeling software tools

• NASA X-Hab Grant Program – NASA advised projects using 
systems engineering process

• NASA Solicitation and Proposal Integrated Review and 
Evaluation System – host site for most every NASA 
solicitation opportunity
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https://www.nasa.gov/coeci/ntl
https://nasa3d.arc.nasa.gov/
https://www.nasa.gov/exploration/technology/deep_space_habitat/xhab
https://nspires.nasaprs.com/external/


Observations

• Grad School
⎻ Be sure that you want to pursue specialization in a field via an advanced degree or 

perhaps get some experience before deciding if not sure
⎻ If you’re working, you can probably get your employer to at least partially pay for grad 

school! 

• Project based activity experience
⎻ Working on racecars, robot competitions, concrete canoes, etc. where a multidiscipline 

team works together on a timeline and on a budget are the best kinds of experience to 
have in high school and college to prepare you for the work environment

• Find problems that need to be solved and solve them proactively
⎻ Can be fun and usually gives you some latitude in how to solve

• Find work that you want to do.  You’ll do a better job and have a better life if you 
enjoy what you do

• My mission - aim for being one of the most productive people in my field and for 
being someone with whom other people want to work.  

• If we’re landing on the moon in the next few years, it’s going to be hard to get me 
to retire!   
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QUESTIONS?





Back Up Slides and Supplemental Resources





Artemis: a Foundation for Deep Space Exploration

Gateway Surface Operations

Artemis Base Camp

Space Launch System Orion spacecraft Human Landing System

Exploration Ground Systems 

Space Communications 
& Navigation Space SuitsSurface Mobility



Artemis: Landing Humans On the Moon



Artemis Base Camp Buildup





Expanded Configuration
A robust orbiting laboratory and a home 
away from home for astronauts on their 
way to and from the lunar surface

Airlock
(provider TBD)

Orion Spacecraft

Human Landing System (HLS) 
(govt. reference concept shown) 

Gateway External 
Robotic System (GERS) 

Power and Propulsion 
Element (PPE)

Habitation and 
Logistics Outpost 

(HALO)

ESPRIT-Refueler

International Habitat
(I-HAB)

Co-manifested PPE/HALO
Launch Vehicle (not pictured) 

Logistics Module

European 
Service Module

HTV-XG 
Resupply 

(proposed)





Hazards of Human Spaceflight



Lunar Terrain Vehicle
Unpressurized Rover

47



48



Commercial Lunar Payload Services
14 CLPS providers are currently on contract and eligible to bid on payload deliveries to the Moon



Orion Crew Survival System

Protects astronauts during launch, reentry and emergency situations during Artemis missions 
• Custom-fit for each crew member • Lighter, more comfortable helmet with noise reduction 

and easier connection to the communications system



Advanced

• Increased flexibility to enable lunar surface 

exploration and advanced sample collection

• Increased anthropomorphic range to 

accommodate a wider range of crew 

members

• Rechargeable system and life support 

subsystems enabling high frequency 

spacewalks and long duration stays on the 

Moon’s surface

• Specialized tools ensure quality samples are 

collected and returned safely to Earth

Pictured left: Kristine Davis, a spacesuit engineer at NASA’s Johnson 
Space Center, wears a ground prototype of NASA’s Exploration 
Extravehicular Mobility Unit (xEMU)

Advanced
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Bots Before Boots
Robots living and working on Mars today pave the way 

for smarter, safer human exploration of the lunar south pole





GATEWAY TRANSIT HABITAT
AND MARS TRANSIT

HABITABLE 

MOBILITY 
PLATFORM 

HUMAN LANDING

SYSTEM 

Mobile Expedition Duration

Mobile Exploration Range

Surface Fission Power

Long Durations in Zero Gravity

Crew Size

Autonomous Robotics Systems 

& Contingency Crew 

Transportation  

LUNAR

TERRAIN
VEHICLE 

In-Situ Resource Utilization

Partial Gravity Operations

FOUNDATION

SURFACE
HABITAT

MOON AND MARS EXPLORATION
Operations on and around the Moon will help prepare for the first human mission to Mars



NASA has featured 2,000+ spinoff technologies 

improving life on Earth

Students

Everyone 

benefits:

Conservationists

Doctors and PatientsFarmers

Construction Workers

First RespondersAirplane Passengers



NASA spinoff technologies: 

▪ Save lives

▪ Make the planet 

cleaner

▪ Create jobs

▪ Educate and 

entertain

▪ Help small 

businesses

▪ And more



Suppliers and small businesses 

across America have made 

contributions to the success of 

NASA’s Artemis program. 

Private companies are hard at 

work on innovations that will help 

establish a sustainable human 

presence at the Moon. The 

Artemis endeavor also extends 

beyond our borders.

For detailed information about 

NASA’s partners and where to 

find them, visit the Artemis 

partners map at 

www.nasa.gov/content/artemis-

partners

Every NASA Center Contributes to Artemis

http://www.nasa.gov/content/artemis-partners

