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Presenter Notes
Presentation Notes
THE ONLY FFRDC DEDICATED TO THE SPACE ENTERPRISE

Core Message: Aerospace is the trusted technical advisor to government on complex space enterprise problems – providing unique capabilities and foundational knowledge to shape this new era of space.

The Aerospace FFRDC was created in 1960 in response to a period of rapid growth in space technologies, when advances in space defined the cutting edge. 

FFRDCs in general
Have a government agency sponsor (DOD, DOE, IRS, others)
Perform work that could not be accomplished by any other entity
Provide objective advice, and perform research and development activities in highly complex, technological disciplines
Work in the national interest
Are administered independently to ensure objectivity
Are dedicated to the success of their sponsors
 
The Aerospace FFRDC
Evaluates technologies for the advancement of space systems
Serves as the nation’s corporate memory for space programs
Keeps America at the forefront of space development using cutting-edge tools and facilities to deliver solutions to complex technical problems
 
Today, we find ourselves in another period of rapid innovation. Our customers and the nation look to the Aerospace FFRDC to be an innovation leader by addressing emergent threats, leveraging commercial-sector developments, and continuing to find new ways to utilize space for the public enrichment. Our unique combination of qualities makes us uniquely qualified: 
Top technical talent
Free from conflict to work with the government and industry
Extensive experience in developing solutions that satisfy multiple stakeholders 
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ALIGNED TO THE NATIONAL INTEREST
Our Vision: Aerospace is the nation’s trusted partner, solving the hardest problems for the preeminent space enterprise.
 
Our Values:
 
DEDICATION TO MISSION SUCCESS
Committed to the success of the customer’s mission and service to the nation
 
TECHNICAL EXCELLENCE
World-class experts tackling critical problems of national significance
 
COMMITMENT TO OUR PEOPLE
Inspiring and empowering our people to innovate, collaborate, and make a difference
 
OBJECTIVITY AND INTEGRITY
An independent and unbiased nonprofit organization, always delivering the technical truth
 
INNOVATION
Employing creativity in a time of unprecedented change
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INTEGRATING END-TO-END ACROSS MISSIONS, SYSTEMS AND CUSTOMERS

Threat: Utilizing all sources of intelligence to assess current and predict future foreign space, counterspace and missile capabilities

Technology: Developing operational prototypes, accelerating  technology transfer to industry, and spurring innovation through technical investment

Architecture: Developing, evaluating, and optimizing alternative architectures across performance, cost, schedule, and risk

Development: Streamlining acquisition processes and applying mission assurance techniques that are effective, efficient, and responsive to acquisition changes

Launch: Partnering with new launch entrants during development to enable efficient certification for NSS launch

Operations/Warfighting: Developing capabilities for space warfighting resiliency: Cyber resilience, technology integration, ground services, BMC2, and SSA
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e Broad perspective across the space enterprise.
e Unparalleled support to diverse mission areas - Lo
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high-impact decisions
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FORGING CONNECTIONS ACROSS THE SPACE ENTERPRISE�The Benefits of Working with a Trusted Advisor

Core Message: An unbiased advisor is an essential asset
 
Customers expect more than just problem-solving; they need guidance about the future
Customers need to know the best course of action for high-impact decisions 
A broad perspective, supported by historic mission support across the space enterprise, enables unique insight into complex architecting problems
Long-term study is necessary to observe interactions between systems
The ability to leverage both commercial sector and governmental technology developments provides the full picture without compromise to any mission or program 
Can be responsive to both current and future obstacles, challenges, and threats
Can emulate a small company culture with flexible, matrixed teaming
 
Space is an unforgiving domain – unbiased support and guidance ensure there are no compromises to any mission or program. 

Optional:
Strategic Alignment with Customers: Aerospace supports our customers by understanding their needs and helping them anticipate the hard challenges of a rapidly evolving space domain.
Trusted Partner for Enterprise Integration: We develop multi-domain integrated enterprise solutions to enhance mission success, reaching across our broad customer base to ensure space superiority.
COVID-19 Resilience: Aerospace fosters agile space enterprise architecture to outpace the threat, leaning on our innovation, resilience and adaptability to support our customers’ critical missions.
DEI: A diverse, equitable and inclusive workplace attracts and retains the best talent, providing broader perspectives that enable Aerospace to better serve our customers.




Background

* Satellites in low-Earth orbit have been
experiencing GPS outages due to terrestrial
interference sources.

* To further study this interference, Aerospace
is flying payloads on its DiskSat constellation
(https://aerospace.org/disksat) that will
capture ~20ms RF samples on the L1 signal.

— These samples can be used to design
algorithms that can classify and geolocate the
source of these signals so that commercial
users of PNT systems (e.q., airlines, cruise
Ships, etc.) can be provided the information they
need to reconfigure their Positioning, Navigation
and Timing system to be resilient to the
interference in their local environment.



https://aerospace.org/disksat

Problem Statement

* Recorded RF data, especially when captured at a high
sample rate, requires a lot of bandwidth to downlink to
the ground from a satellite constellation. Therefore, it
would be advantageous to process the RF captures on
the satellite itself and only downlink interference
classification and geolocation data.

* Aerospace will provide simulated RF data with
representative Global Navigation Satellite System
(GNSS) interference signals.

* The student team shall develop an algorithm
(potentially machine learning) to classify an
interference signal

— As potential stretch goals:

* optimize the algorithm to run on a low-
size/weight/power computing platform (e.g., suitable for
small satellites)

* add jammer pointing direction estimation or
geolocation capabilities




Relevant Engineering Disciplines and Skills

* Electrical Engineering

— RF signal processing (I/Q samples, spectrograms, etc.), receiver design, digital signal processing, embedded/realtime
systems

* Software Engineering

— Python

— Software packages: numpy, scipy, pandas, matplotlib
* Machine Learning

— Software packages: scikit-learn, Pytorch
* Aerospace Engineering

— Estimation, dynamics and control, GNSS
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Questions?
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