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Small Spacecraft Technology Program Objectives AV

The Small Spacecraft Technology program expands U.S. capability to execute
unique missions through rapid development and demonstration of capabilities for
small spacecraft applicable to exploration, science and the commercial space

sector. —_—
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* Enable execution of missions at much lower cost than previously
possible.

» Substantially reduce time required for development of spacecraft.
« Enable and demonstrate new mission architectures. —

* Expand the capability of small spacecraft to execute missions at new
destinations and in challenging new environments. — '

« Enable the augmentation of existing assets and future missions with
. Starling S ft
supporting small spacecraft. image Credit, NASA

National Aeronautics and Space Administration
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CAPSTONE - Launched June 28, 2022 — Currently in Lunar Orbit @

Demonstrated ability to enter and maintain a near rectilinear halo orbit
around the Moon. Demonstrated one & two way ranging and
autonomous spacecraft navigation.



CAPSTONE represents an innovative collaboration between NASA and its partners to provide rapid
results and feedback to inform future exploration and science missions.

» Advanced Space of Westminster, Colorado, developed and is operating CAPSTONE.
 Terran Orbital Corporation, of Irvine, California, designed and built the CubeSat platform.
 Stellar Exploration, Inc. of San Luis Obispo, California, provided the propulsion system.
» Rocket Lab of Long Beach, California, provided the launch service.

The mission is also supported by the Space Dynamics Laboratory, Orion Space Solutions, Tethers
Unlimited, Inc., and Morehead State University.



Starling 1.0 — Launched July 17, 2023 - Engaged in On-Orbit Operations @

Starling’s mission includes four main demonstrations: swarm maneuver planning and
execution, communications networking, relative navigation, and autonomous
coordination between spacecraft.

These Four Technologies Include:

»  Cluster flight control algorithms: (ROMEQO — Onboard Cluster Flight Control)

* Network communication protocols: (MANET - Crosslink/Networking)

« Relative navigation algorithms: (StarFOX —Relative Navigation)

« Autonomous reactive operations software: (DSA — Distributed Spacecraft Autonomy) 6
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NASA Starling 1.0/*

1.5 Industry & Academic Partners (.«

NASA partners with the following industry and academic entities for these demonstrations.

» Blue Canyon Technologies of Boulder, Colorado, designed and manufactured the spacecraft buses and is providing mission
operations support.
* Rocket Lab USA, Inc., provided launch and integration services

Partners supporting Starling’s payload experiments include:

» Stanford University’s Space Rendezvous Lab in Stanford, California

« Emergent Space Technologies of Laurel, Maryland, CesiumAstro of Austin, Texas

» L3Harris Technologies, Inc., of Melbourne, Florida

* NASA Ames — with funding support by NASA’'s Game Changing Development program within STMD

“The Starling 1.5 extended mission is developing technology and operational protocols for autonomous maneuvering
coordination between spacecraft constellations to enable nascent space traffic management capabilities. Among other partners,

SpaceX is an industry partner for this demonstration. ;



University SmallSat Technology Partnership Successes to Date

Investments: /\ 36 Universities in 22 States

Over $30,000,000 awarded & 8 NASA Centers (including JPL FFRDC)
54 partnerships in 6 cohort years

36 universities in 22 states (+6 /\ 6 Supporting University Collaborators in 6 States

supporting collaborators in 6 states)
8 of 10 NASA centers partnered ) A
A
Results: R A
« 24 flight demonstrations sl a N
performed/planned
» 1 Intersatellite Network Planning/ N
Routing tool software open-sourced a,
* Numerous New Technology Reports/Patents

30+ conference presentations

50+ papers published

100+ students involved

Many technology readiness levels (TRL) raised

National AerYonautics and Space A istration
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S3VI Resources Available to Al sk

The S3VI provides the US SmallSat research community with access to mission enabling information and
maintains engagement with small spacecraft stakeholders in industry, government and academia.
The S3VI resources listed below are available to all at: https://www.nasa.gov/smallsat-institute/

Contact us at: agency-smallsat-institute@mail.nasa.gov
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S3VI is sponsored by NASA's Space Technology Mission Directorate
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