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What should AI in Space become?
Student Introduction  •  September 17, 2026



Before we define the program…

WHAT IS AI?
A chatbot?  •  A model?  •  A decision system?  •  Autonomy?  •  A robot that learns?

“Give me one sentence. No definitions from Google.”

There is no single simple definition — and that is exactly why this field is interesting.
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THE REAL DISCUSSION

NASA already uses AI. The question is how far it should go.

NASA’s working definition

Systems that can perform complex 
tasks normally associated with human
reasoning, decision-making, learning, 
perception, planning or physical action.
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So ask harder questions:

Where should AI advise?

Where should AI decide?

What must remain deterministic?

How do we verify a system that learns?

What happens when Earth is 20 minutes away?
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IT IS ALREADY HAPPENING

AI in space is not science fiction.

MARS AUTONOMY

88%

Perseverance driving
reported autonomous

NASA / 2026

EDGE AI

ON ORBIT

Prithvi geospatial
foundation model

NASA / 2026

MISSION AUTONOMY

REAL TIME
event-driven 
Autonomous 
spacecraft operations

NASA / 2026

DISTRIBUTED SYSTEMS

SWARMS
Starling
GPS-independent
navigation demo

NASA / 2026

The technology is moving from analysis → assistance → onboard decisions.
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WHY THIS PROGRAM

AURORA exists at the intersection of three moving targets.

1 SPACE SYSTEMS
More autonomy. More complexity. Less time to 
call home…oh my!

2 AI / AGENTIC SYSTEMS
LLMs, knowledge graphs, simulation, RL/ML, edge compute, 
do we trust agents?

3 WORKFORCE

Engineers must understand both AI and aerospace constraints.

AURORA is a workforce program disguised as a set of hard engineering problems.
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WHAT YOU ACTUALLY GET TO DO

The program is designed to move from ideas → hardware → flight.

01

ASK

Can AI predict an event
before it happens?

→

02

MODEL

Turn requirements + data
into knowledge.

→

03

TEST

Use simulation and 
real hardware.

→

04

FLY

Push selected ideas 
toward a Flight!

You do not need to arrive as an AI expert.

You need curiosity, engineering discipline, and a willingness to build.

AURORA  •  USC SERC  •  17 SEP 2026 6



TRACK 1  •  LOGOS CELESTIA & PILOTTM

Can AI "read" the engineering record before something goes wrong?

Knowledge graph + agentic reasoning + physics simulation

•  Requirements and technical-document ingestion

•  Design / integration / operational risk assessment

•  Simulation-driven trade studies

•  Engineer review remains in the loop

STUDENT QUESTION

How do you prove an AI-generated engineering 
conclusion is traceable?
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“Logos Celestia” CONOPS, courtesy SERC



TRACK 2 & 3 •  CYBER PHYSICAL

Can a robot learn how to move on a spacecraft it has never seen?

How to make learning coexist combining control stability, 
thermal limits, sensor fusion, navigation, real-time compute 
and flight safety?
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“STARFISH” prototype robot, courtesy SERC

Cyber physical connectivity without saying “use reinforcement learning”?

Hardware to Sim to Hardware for Leg to System Gait



TRACK 4 - FROM CHATBOT TO SPACECRAFT

AI has to survive (& thrive & learn) contact with physics.

PROMPT

LLM / agent
→

KNOWLEDGE

requirements + KG
→

SIMULATE

Basilisk / Monte Carlo
→

HARDWARE

sensors + RTOS
→

OPERATE

telemetry + autonomy

Pre-launch

Design • verification • risk

Post-launch

monitor • detect • decide

Flight

demonstrate • learn • iterate

AURORA’s thesis: the workforce needs to understand the whole chain.
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HOW STUDENTS ENGAGE

The goal is cyber-physical projects — not lecture-only program.

MICRO-PROJECTS

Small teams. 4–8 week problems. Real deliverables.

MENTORS

Faculty + researchers + NASA / industry input.

HARDWARE

Air-bearing, robotics, CubeSat, Astrobee pathways.

Possible outputs: code • test data • demos • papers • flight experiment
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SOME PHYSICAL SYSTEMS

USC has some unique platforms to test AI in Space projects.

More facilities coming online on Campus in 2027!
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USC SERC Granite Table w/Astrobee

USC SERC Soft Robotics Lab

USC CLINGERS Flight Experiment on ISS



MULTIPLE LAB AREAS

USC will work with UCSD & CA Space Grant Affiliates & 
Companies to expand Project Workspaces
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PROPOSED SEMINAR SERIES

Fall 2026: build the conversation before we build the course.

SEP 17 KICKOFF

What is AI in Space?

SEP 29 ROBOTICS

NASA JSC Software, Robotics and Simulation Division

OCT 6 STRUCTURES

NASA Langley Autonomous Integrated Systems 
Research Branch

OCT 29 PROGRAMMING

NASA JPL Simulation

NOV 12 INFORMATION USEAGE

NASA JSC Exploration Science, NODS

DEC 03 STUDENTS

Lightning talks + Spring 2027 projects preview
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All will be on ZOOM and in SGM 226, 5:30-6:20PM



ASTE 499 / 599  •  “AI IN SPACE”

Spring 2027: turn the seminar into a project-based course.

01

UNDERSTAND

AI/ML, agents, 
knowledge graphs, 
responsible AI

02

APPLY

NASA requirements, 
safety, V&V, 
mission operations

03

BUILD

simulation + hardware 
micro-project

04

DEMONSTRATE

reviewable result with 
engineering evidence

Senior + graduate elective  •  seminar/project format  •  NASA/industry guest lectures  •  team deliverables

Beware!  The course should change as fast as the field is changing!
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WHY NOW

NASA’s AI strategy makes the workforce part of the technology.

NASA AI Vision

Harness AI across missions, 
operations and the workforce —
while scaling responsible adoption.

FY26–FY28 strategy themes

innovation  •  governance  •  public trust  •  workforce training

AURORA’s role

•  Make AI tangible for aerospace students
•  Teach verification — not just prompting
•  Connect software to hardware constraints

•  Create pathways to NASA and industry

Question for the room:

What capability should a NASA engineer graduating in 2027 have that one graduating in 2024 did not?
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YOUR TURN

Your Mission? Pick a question worth spending a semester on.

Can an AI explain why it is wrong? Can autonomy be certified?

Should an LLM ever command hardware? What data should stay onboard?

Can AI discover a failure before telemetry 
limits are crossed? How do humans stay meaningfully in the loop?

Add yours. The best AURORA projects should start with questions we cannot answer today.
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AURORA
COME HELP DEFINE AI,
IN SPACE!

Seminars  •  Micro-projects  •  Spring 2027 course  •  Hardware  •  Potential flight

TODAY’S ASK

Ask a question. Join a seminar. Formulate a micro-project. Develop a new skill.

What should AI in Space become?
AURORA  •  USC SERC  •  17 SEP 2026 15


