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Introduction/Background 

Current State of Affairs

Vision

Hurdle the Barriers

Barriers

Charge to the Community

How do we take lessons learned to move toward the future, without 
inhibiting our potential? 

How do we let go of the past that’s holding us back?
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SDA Systems Proliferated 
LEO

Artemis

Gateway 
Cislunar

Commercial 
Lunar 
Program

International 
Space Station

Commercial 
Stations

Photo credit: Boeing 
Illustration

Photo credit: NASA

Photo credit: NASA
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VISION-CISLUNAR SPACE
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Artemis & 
Gateway

Commercial Station & 
cis-Lunar

Looking Forward 
Photo credit: NASAPhoto credit: NASA
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VISION
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Flexibility Interoperability  Resilience Sustainability

Enabling connectivity 
across orbits (LEO, 
GEO, MEO) 

Enabling 
interconnectivity and 
agile networks for the 
future  

Enabling a resilient 
space infrastructure, 
with protections 
against modern cyber 
threats

Enabling innovative 
technology for 
climate risk 
mitigation and 
environmental 
monitoring
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CURRENT BARRIERS
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Ground System 
Development

Heritage How to BuyCredible Space

Development 
Practices

Technology 
Infusion

Sustainability 
Challenges

Workforce 
Challenges

Infrastructure

Cyber Security 
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HERITAGE
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How to overcome?

Credit: Jerry Madden, NASA

Use smartly and move to modular 
systems 

Barrier
• Heritage designs used in 

different environments can 
result in challenges and 
unplanned non-recurring 
engineering 

• Perhaps, also impair infusion of 
new technology.
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CREDIBLE SPACE

8

How to overcome?

Barrier
• Learn from successes

• Failures can slow us all down 

• Watch the oversell

Build credible systems, build off 
each other’s successes

Left: Air Pollution tester TEMPO Credit: 
Maxar; Top Right: Ball technician 
works on The Green Propellant 
Infusion Mission satellite
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HOW TO BUY
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Credit: GovCon Wire, 2023

How to overcome?
• Develop paths through our FAR-based 

organizations & partner
• Develop trust with buyers co-learning 

along the way 

Barrier
• Mounting pressure to purchase 

and deliver on accelerated 
timelines 

• OTA Utilization up 15X        
(2015-2021, McKinsey & Company)

• Cis-lunar and LEO will be 
developed via service-based 
contracts

Credit: NASA 2018, Air Force, 2022, Space 
News, 2022
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WORKFORCE CHALLENGES
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Barrier
• Aerospace workforce 

shortage

• Need to broaden reach to 
attract tomorrow’s talent 

How to overcome?
• Double down on Diversity and 

Inclusion efforts and strategy
• Form regional hubs

Credit: Triangle DEI Blog, 2020, White House, 
2022, SpaceNews 2022, EY 2022
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INFRASTRUCTURE 
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Credit: Aerospace Defense Forum, 2015

Barrier
• Space assets expected to 

grow, need infrastructure 
to keep pace

• Lack of standard interfaces 
& protocols

• Standards and sharing
• Develop with space and 

infrastructure in-mind
• Build off each other’s capabilities
• Work with partners to build 

future groundwork

How to overcome?
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DEVELOPMENT PRACTICES

12

How to overcome?
• Tailoring doesn’t work
• Embrace new flight rules for 

development practices

Barrier
• How to execute non-FAR in a 

FAR based organization?

• Where to take risks?

• Flight rules serves us well 
until now

Left: WSF-M Microwave Imager (MWSI) 
Integration and Test; Top Right: Ball Aerospace 
developed an ESPA-class standard interface 
vehicle for the U.S. Air Force Space Test Program

Credit: NASA 2021
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TECHNOLOGY INFUSION 
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Left: Technology Infusion Credit: Via 
Satellite archives  Top Right: Ball 
Aerospace’s Rideshare launching on a 
SpaceX Falcon 9 Credit: Kinesis

Barrier
• Can be challenging to 

address issues & risks 
from mission owners and 
gain their buy-in

• Embrace new technology 
from partners

• Demonstrate and infuse   
technology development – fly 
early and often

• Include mission stakeholders 

How to overcome?
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SUSTAINABILITY 
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Left: Orbital debris Credit: Smithsonian 
Magazine; Top Right: ESA active debris 
removal Credit: European Space 
Agency 

How to overcome?
• Technology not the barrier anymore. 

Regulatory & ownership 
• Build products with re-use and 

infrastructure in-mind

Barrier
• Infrastructure challenges 

currently exist

• Standards still needed to 
address orbital debris

• What is the paradigm to service 
and clean?
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GROUND SYSTEM DEVELOPMENT 
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Left: Ball Aerospace ground systems; 
Top Right: Near Field Range

Barrier
• Space assets expected to grow, 

ground system architecture 
needs to scale and integrate

• Ground systems still often 
remain a challenge post-launch

How to overcome?

• Modern software architectures 
and practices

• Double-down on workforce & 
training
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CYBER SECURITY 
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• Double down on knowledge 
transfer and standards

• Workforce development & 
human resource considerations

How to overcome?

• Cyber security is a rising 
challenge, will need trust in 
the supply chain

Barrier

Credit: Defense News, 2023, White House, 2022
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Rewrite today’s 
rules to move 
forward to 
tomorrow

Images: WSF-M, Roman 
Filter Wheel, Integrated 
Cockpit Sensing 
Technology


