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Valuation:

Valuing a patent, especially one with potentially transformative impact like the one described
(increasing tracking from 4% to near 100% for space debris), is a complex exercise. It's an
estimation based on current data, future projections, and a degree of informed speculation. There
are three primary standard methods for patent valuation:

1. Income-Based Valuation: This is often considered the most relevant for high-potential
patents. It estimates the present value of future economic benefits (cash flows or cost
savings) that the patent is expected to generate.

2. Market-Based Valuation: This involves comparing the patent to similar patents that have
been sold or licensed. This is challenging for truly unique or "scarce" patents.

3. Cost-Based Valuation: This assesses the value based on the costs incurred to develop and
patent the technology. This typically provides a floor value and doesn't capture future
earning potential.

Given the claims of "increasing tracking from 4% to near 100%," the Income-Based Valuation
method will be the most appropriate, as the value will largely stem from the enormous benefits and
cost savings it could generate for the space industry.

Valuation Estimate for US Patent 12250059 (James Bonner)

Disclaimer: This is a high-level, speculative estimate based on publicly available information and
the bold claims made about the patent's capabilities. A full, professional valuation would require
much more detailed technical, market, and financial analysis, including direct access to the
inventor, detailed financial projections, and expert opinions.

Key Strengths of this Patent (as described):

1. Massive Problem Solved: Space debris is a critical and escalating threat. Tens of
thousands of objects are tracked, and millions more are untracked. Collisions are costly,
dangerous, and create more debris (Kessler Syndrome). The estimated cost of removing a
single piece of debris can be tens of millions of dollars. The entire Space Situational
Awareness (SSA) market exists to address this.

2. Claimed Transformative Improvement: Increasing tracking from 4% to near 100% is an
extraordinary leap. This implies a significant reduction in collision risk, enhanced safety for
satellites and astronauts, and prolonged operational life for space assets.

3. Scarcity/Uniqueness: If truly unique as claimed, it offers a strong competitive advantage
and potential monopoly power for its application.

4. Growing Market: The Space Situational Awareness (SSA) market is growing rapidly. It was
valued at around $2.03 billion in 2024 and is projected to reach $4.23 billion by 2032,
exhibiting a CAGR of 9.6%. Services (like tracking and monitoring) are a dominant segment
within this market.
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5. Diverse Customer Base: Potential customers include:

o Governments/Military: For national security, space force operations, and
protecting government assets. They are currently the largest segment of the SSA
market.

o Commercial Satellite Operators: Companies operating mega-constellations
(Starlink, OneWeb, Kuiper) face immense collision risks and high insurance
premiums. A 100% tracking solution would be invaluable.

o Insurance Companies: Could offer lower premiums for satellites using this
technology.

o Space Launch Providers: Safer launch corridors.

o Space Agencies (NASA, ESA, JAXA): For manned missions (ISS, Artemis) and
scientific satellites.

Valuation Method: Income-Based (Simplified)

We'll use a simplified income-based approach, focusing on potential revenue streams and cost
savings.

1. Market Potential & Revenue Projections:

e Current SSA Market: ~$2.0 billion (2024).

e Projected SSA Market (2032): ~$4.2 billion.

e Patent's Impact: If this patent truly revolutionizes tracking to near 100%, it could capture a
significant share of the SSA market, or even expand the addressable market due to its
unprecedented capabilities.

Let's consider two main monetization avenues:

¢ Licensing/Royalties: Charging existing SSA providers or satellite operators a royalty for
using the patented technology.

o Direct Product/Service Sales: If a company is built around this patent, selling direct
services.

Assumptions for Simplified Income Valuation:

¢ Market Share Capture: A transformative technology like this could aim for a significant
market share. Let's assume it could capture 10-25% of the global SSA market by 2030-
2032.

o Low End: 10% of $4 billion = $400 million annual revenue potential.
o High End: 25% of $4 billion = $1.0 billion annual revenue potential.

o Royalty Rate (if licensed): For highly valuable and unique technologies, royalty rates can
range from 5% to 20% of revenue generated by the technology. Given its "game-changing"
nature, let's assume a higher rate, perhaps 10-15%.

e Patent Life: A US utility patent typically has a 20-year term from its earliest filing date. This
patent was filed Sept 2024, so it would expire around Sept 2044. However, the economic
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useful life might be shorter due to technological obsolescence or competition, but also
potentially longer given the foundational nature of the claimed improvement.

o Development & Commercialization Costs: Assume these are covered by the licensee ora
commercialization entity.

¢ Discount Rate: Reflects the risk. Space tech is high-risk, but a breakthrough solution could
attract significant investment. Let's use a relatively high discount rate of 15-25% to account
for inherent risks, market adoption uncertainty, and potential competition.

Scenario 1: Licensing/Royalty Model (More Conservative)

e Assume an average market share of 15% of the SSA market is enabled by this tech, leading
to $600M annual revenue for the licensees by 2032.

e Assume aroyalty rate of 12% on that revenue.

e Annual Royalty Income = $600M * 0.12 = $72 million per year (by 2032).

e Project thisincome stream over 10-15 years (considering time to ramp up and economic
life).

Scenario 2: Direct Commercialization (Higher Potential)

e |facompanyis built directly on this patent, it could capture direct revenue.

¢ Assume the patent enables a solution that generates $400 million to $1 billion in annual
revenue by 2030-2032.

e Assume a net profit margin on that revenue (e.g., 20-30%) after operational costs.

2. Valuation Calculation (Illustrative - Simplified DCF):
Without detailed financial projections, we can only provide a broad range.

If this patent can reliably generate $50 million to $200 million in annual profit/royalty income
(after accounting for a reasonable share of the market and profit margins/royalty rates) for, say, 10-
15 years, the present value could be substantial.

Let's consider a few points:

e Asingle satellite collision can cost hundreds of millions to billions of dollars in lost assets,
lost revenue, and insurance claims. Preventing even a few major collisions annually could
easily justify significant investment in this technology.

e Governments and military bodies are spending billions on SSA. The US Space Force
recently awarded an indefinite-delivery contract worth $1 billion for next-generation
ground systems. A technology that offers a near 100% solution for tracking would be highly
attractive to such entities.

Rough Estimate Range (Highly Speculative):
Given the claimed transformative impact (4% to near 100% tracking), the massive and growing

problem of space debris, and the multi-billion dollar SSA market, this patent, if it delivers on its
claims and is robustly defensible, could be valued in the range of:
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¢ Low-End Conservative Estimate: $50 million - $200 million
o This assumes a more modest market penetration or a focus on licensing with
typical (though perhaps slightly elevated for uniqueness) royalty rates. It
acknowledges the long development cycles and inherent risks in space tech.
¢ Mid-Range Realistic Estimate: $200 million - $1 Billion
o Thisreflects a stronger belief in its ability to become a dominant technology in the
SSA market, attracting significant government and commercial contracts, or
generating substantial recurring licensing fees from major space players. The
"scarcity" factor (if truly unique) plays a significant role here.
e High-End Transformative Estimate: $1 Billion - $5 Billion+
o Thisisif the patent truly becomes the industry standard, leads to a new generation
of SSA services, enables previously impossible space operations, and significantly
reduces the global cost of space operations by mitigating debris risks. This level of
valuation would likely only be achieved if a well-funded company is built around it
and successfully commercializes its full potential globally, or if it becomes a critical
strategic asset for a major space power or conglomerate.

Why the wide range?

¢ Uncertainty of Claims: The "4% to near 100%" claim is extremely bold. Proving this
capability and scalability is key.

e Commercialization Pathway: Will it be licensed? Will a new company be formed? Who are
the potential partners/acquirers?

e Market Adoption: How quickly will the industry adopt it? Are there regulatory drivers that
mandate its use?

e Competition: Even if currently unique, breakthrough technologies often spur rapid
competition or "inventing around" the patent. The strength and breadth of the patent claims
are crucial.

o Enforceability: The cost and difficulty of enforcing a patent against potential infringers.

¢ Economic Useful Life vs. Legal Life: How long will it remain technologically superior and
economically viable?

Conclusion on Value:

Based on the information provided and the stated capabilities, US Patent 12250059 by James
Bonner has the potential to be a multi-hundred-million to multi-billion dollar asset, especially if
its claimed capabilities regarding space debris tracking are accurate and can be commercialized
effectively. Its scarcity and the critical nature of the problem it solves significantly enhance its
perceived value.

However, moving from a bold claim to realized value requires significant investment, strategic
execution, and validation of the technology's effectiveness and scalability.
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Grant Funding

The European Innovation Council (EIC) is perfectly positioned to play a decisive role in the
development and commercialization of a transformative patent like James Bonner's for space
debris monitoring. The EU has a strong strategic interest in space, particularly in addressing the
growing threat of space debris and ensuring the sustainability of space activities.

Here are specific reasons and strategies for how the EIC might participate with grants and other
funding to make this patent a reality:

Why the EIC is a Natural Fit

1. Focus on Deep Tech and Disruptive Innovation: The EIC's core mandate is to support
"deep tech" — groundbreaking technologies that address major societal challenges and
have the potential to create new markets or disrupt existing ones. A technology claiming to
increase space debris tracking from 4% to near 100% unequivocally falls into this category.

2. Addressing EU Strategic Priorities:

o "Zero Debris" by 2030: The European Space Agency (ESA) has a bold "Zero Debris"
approach, aiming to significantly limit debris production and improve debris
removal/tracking. The EU also recently proposed a "EU Space Act" to forcefully
track space objects and clear space debris. Bonner's patent directly aligns with and
could be a cornerstone of these ambitious goals.

o Space Situational Awareness (SSA): Enhancing SSA capabilities is a top priority for
the EU to protect its critical space infrastructure (Galileo, Copernicus), ensure
secure access to space, and maintain its strategic autonomy in space.

o Resilient European Space Infrastructure: The EIC Accelerator specifically looks
for solutions for "resilient European space infrastructure," including space debris
reduction and protection.

3. Filling the Funding Gap: Deep tech, especially in space, involves high risk, long
development cycles, and significant capital needs, often making it difficult to secure
traditional private investment in early stages. The EIC is designed to bridge this "valley of
death" between research and market deployment.

4. Integrated Support (Grants, Equity, Services): The EIC offers a unique blend of funding
instruments (grants and equity), along with business acceleration services, coaching, and
access to networks, which is crucial for deep tech ventures to scale up successfully.

5. Market Creation Potential: If the patent truly delivers, it doesn't just improve an existing
market; it could redefine the SSA landscape and open up entirely new service categories
(e.g., highly precise collision avoidance for mega-constellations, granular debris mapping
for active removal missions).

EIC Funding Instruments & Participation Strategies

The EIC offers different funding instruments tailored to various stages of technological maturity
(Technology Readiness Levels - TRLs):

1. EIC Pathfinder (TRL 1-4: Early-Stage Research & Proof of Concept):
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o Role: If the technology is still in the fundamental research or proof-of-concept
phase despite the patent, Pathfinder grants could be crucial for validating the
scientific principles behind the "near 100% tracking" claim.

o Reasoning: To fund the high-risk, cutting-edge scientific collaborations needed to
underpin such a radical technological breakthrough. It focuses on building the
scientific basis.

o Strategy: Apply for an EIC Pathfinder Challenge (if a specific call related to space
debris/SSA is open) or Pathfinder Open. This would be ideal for a research
institution or consortium looking to develop a prototype or detailed feasibility
studies.

o Funding: Grants of up to €3-4 million, potentially more if justified.

2. EIC Transition (TRL 4-5/6: From Proof of Concept to Commercialization):

o Role: Once the core technology from the Pathfinder stage (or initial research) has
proven concept, Transition funding helps mature it towards a business case.

o Reasoning: To develop the innovation beyond the lab, conduct further validation,
and build a preliminary business plan. It's for projects where the underlying science
is sound, but significant development is still needed for market readiness.

o Strategy: Apply if the technology requires a substantial leap from lab validation to a
scalable prototype or pilot.

3. EIC Accelerator (TRL 6-9: From Prototype to Market & Scale-up):

o Role: Thisis arguably the most suitable and impactful EIC instrument for a patented
invention with high market potential, aiming to bring it to market and scale it up. It
specifically targets SMEs and start-ups.

o Reasoning:

= Blended Finance: Offers both grants (up to €2.5 million) for R&D,
prototyping, and demonstration activities (TRL 6-8) AND equity
investments (€0.5 to €15 million, potentially more under STEP ScaleUP)
via the EIC Fund to de-risk further private investment and facilitate market
entry/scale-up (TRL 9). This is critical for space tech's high capital
requirements.

» High-Risk, High-Impact: Directly aligns with the EIC Accelerator's focus on
"high-risk, disruptive innovations that have the potential for global impact."”

= Market Opportunity: The "near 100% tracking" claim suggests a massive
market opportunity and the potential to create a new market standard. The
EIC explicitly looks for strong business plans and clear routes to market.

= Business Acceleration Services (BAS): Provides coaching, mentoring,
access to experts, investors, and potential partners (e.g., ESA, EU defense
agencies, satellite operators), which are vital for a deep tech company to
navigate the complex space industry.

= Strategic Challenge Alignment: The EIC Accelerator has "Challenges" that
align with EU priorities. "Services, operations, robotics, and innovative
technologies for resilient European space infrastructure" is a direct fit,
explicitly mentioning space debris reduction.

o Strategy:

= Short Proposal: Submit a compelling short proposal (project summary,
pitch deck, pitch video) highlighting the unique capability, the immense
problem it solves, the strong team, and the market potential.
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= Full Proposal: If invited, develop a comprehensive business plan, detailed
financial projections, and a clear commercialization strategy.

= Highlight European Impact: Emphasize how this technology would
strengthen European space autonomy, improve the safety of European
satellites (Galileo, Copernicus), and potentially lead to job creation and
economic growth within the EU.

= Partnerships: Outline potential collaborations with European space
entities like ESA, EUMETSAT, national space agencies, or commercial
satellite operators.

Specific Arguments to Leverage for EIC Funding:

¢ De-risking Investment: EIC funding can significantly de-risk the initial commercialization
phase, making the technology more attractive to private investors (VCs, corporate VCs)
who might be hesitant due to the inherent technical and market risks of deep space tech.

o Proof of Concept/Demonstration: Grants can fund crucial in-orbit demonstrations or
large-scale ground-based validation to prove the "near 100% tracking" claim in a real-world
environment.

e Standardization Potential: If this technology becomes widely adopted, it could set new
international standards for space debris monitoring, further cementing Europe's leadership
in space sustainability.

¢ Environmental Impact: Frame the technology as a vital component of a sustainable space
economy, preventing further pollution of orbital environments. This aligns with broader EU
green deal objectives.

e Security and Defense Applications: The ability to precisely track all objects in space has
clear defense and security implications, aligning with the EU's push for greater strategic
autonomy and protection of critical infrastructure.

e Job Creation and Value Chain Development: Emphasize how developing and deploying
this technology would create high-skilled jobs within Europe and stimulate innovation
across the European space supply chain.

By strategically aligning with the EIC's mission and leveraging its comprehensive funding and
support mechanisms, James Bonner's patented invention could indeed accelerate its journey from
an impressive claim to a game-changing reality in safeguarding the future of space.

Offering to repay the grant from first profits (or similar terms) would significantly increase
your chances of securing funding from the EIC, particularly through the EIC Accelerator's
blended finance model.
Here's why and how it aligns with their objectives:
Why it Increases Chances
1. Reduced Risk for the EIC:
o Grant Component: While the grant component of the EIC Accelerator (up to €2.5

million) is typically non-repayable, the EIC is still investing public funds. Any
commitment to repay, even if not legally required for the grant portion, signals a
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strong belief in your commercial viability and a responsible use of public money. It
shows you're not just looking for a handout, but a partnership.

Equity Component: The EIC Accelerator also offers an equity investment
component (up to €15 million, potentially more under STEP ScaleUp) through the
EIC Fund. This is where your offer truly shines. The EIC Fund acts like a venture
capital investor, taking an equity stake in your company. Their goal is "impact
investment" rather than maximizing return, but they still seek a return to reinvestin
other innovative companies. Offering to "repay" (which in an equity context would
translate to favorable exit terms, dividend policies, or perhaps a convertible loan
structure with a repayment option) aligns directly with their investment mandate.

2. Strong Commercial Viability Signal:

o

An offer to repay implies confidence in your business model, market penetration,
and profitability. The EIC explicitly looks for projects with a clear path to market and
high growth potential. This commitment provides tangible evidence of your belief in
your financial projections.

It differentiates your application from others that might appear less confident in
their future profitability.

3. Alignment with "Patient Capital" and Impact Objectives:

o

The EIC Fund provides "patient capital" (long-term investment, typically 7-10 years).
While not solely focused on financial returns, they aim for a positive impact, which
includes sustainable businesses that can eventually generate revenue and return
funds. Your offer reinforces this objective.

It shows a commitment to contributing back to the innovation ecosystem, allowing
the EIC to support more groundbreaking projects in the future.

4. Enhanced "Bang for Buck" (Leverage):

o

If the EIC can see a path to recouping some of its investment, even from the grant-
related activities (e.g., through future equity upside from the fund portion, or a
special repayment agreement), it effectively increases the leverage of their initial
public funding. This allows them to fund more projects or take on higher technical
risks elsewhere.

5. Reflects "Blended Finance" Spirit:

@)

The EIC Accelerator's "blended finance" model combines non-repayable grants
with equity investments. Your offer aligns perfectly with this blended approach,
showing an understanding that the EIC isn't just a grant-giving body but also an

investor seeking to foster sustainable, profitable European champions.

Strategies to Incorporate this Offer

1. Inthe Business Plan & Financial Projections (Full Proposal):

o

Financial Model: Clearly articulate in your financial model how and when profits
would be generated and how a portion would be allocated towards a "repayment”
(or specific terms of the equity investment, like a preference stack or dividend
policy).

Narrative: Dedicate a section to your funding strategy, emphasizing the blended
finance model and your commitment to a sustainable financial relationship with the
EIC. State your intention to generate returns that allow for reinvestment or positive
financial outcomes for the EIC Fund.
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2. Inthe Pitch Deck & Video:

o Key Message: Integrate this commitment into your pitch. Something like, "We are
confident our solution will not only solve a critical global problem but also generate
significant profits, enabling us to return value to the European taxpayer and support
future innovation through the EIC Fund."

o Transparency: Be transparent about the financial structure you envision.

3. During the Interview with the EIC Jury:

o Proactive Mention: Proactively bring this up during the Q&A session. It
demonstrates foresight, financial acumen, and a commitment beyond just receiving
funds.

o Negotiation Flexibility: Be prepared to discuss the specific terms. While the grant
portion is non-repayable, you could propose, for instance:

= A convertible loan structure within the equity component that converts to
equity but might have repayment triggers.

» Specific dividend distribution policies once profitable.

= A commitment to reinvesting profits into European operations, indirectly
benefiting the EU economy.

= Anagreement to prioritize the EIC Fund's exit (among other investors) once
certain profitability or valuation milestones are met, ensuring they realize a
return on their patient capital.

Important Nuances:

e Don't Confuse Grant with Loan: Be precise in your language. The grant part is usually non-
repayable. What you're offering to "repay" would primarily be related to their equity
investment or a gesture of goodwill related to the overall financial success of the venture.
You might propose a specific mechanism that provides a return to the EIC Fund (e.g., viaa
profit-sharing agreement on top of their equity, or an expedited exit for their stake).

e Focus on Business Case First: While this is a strong positive, the fundamental quality of
your innovation, the market need, the team, and the technical feasibility remain
paramount. This offer is an enhancement, not a replacement, for a strong core proposal.

o Legal Clarity: If successful, any specific repayment or return-on-grant mechanisms would
need to be carefully negotiated and formalized in the grant agreement and/or the equity
investment terms with the EIC Fund.

By making such an offer, you're not just asking for funding; you're proposing a partnership where
the EIC shares in the upside of a truly impactful European innovation, making your proposal
significantly more attractive.

Now for some strategic innovations in negotiations....

Adding the option of giving the EIC equity equal to the patent's valuation for the money given,
coupled with a first right of refusal for EU military use, creates an incredibly compelling

proposition for the European Innovation Council.

This goes beyond just "repaying the grant" and transforms the EIC's role from a funder into a true
strategic partner.
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Here's how to modify and enhance the previous discussion:

Enhanced Repayment & Recovery Methods for the EIC

The EIC Accelerator already includes equity investment as a core component of its "blended
finance" model. Your proposal builds directly on this by making the equity offering even more
attractive and adding a strategic advantage for the EU.

1. Equity Equal to Patent's Valuation for Funds Given (Alternative Recovery/Return Method):

e Concept: Instead of a traditional cash "repayment" (which is not usually required for
grants, but applies to their equity investment), you propose to issue the EIC Fund an equity
stake in your company that is directly tied to the assessed value of the patent itself, in
exchange for the funding provided.

e Why it's Attractive to EIC:

o

Maximizes Upside: If the patent truly delivers on its transformative potential, its
value could skyrocket. By tying their equity to the patent's valuation, the EIC Fund
could realize a significantly higher return than just recouping their initial investment
plus a small premium. They get to participate directly in the substantial growth of
the assets they helped commercialize.

Shared Success, Shared Risk: It demonstrates a deep commitment to shared
success. You're putting the patent's future value on the line as collateral
(figuratively) for their investment.

Strategic Asset Focus: It acknowledges that the EIC isn't just funding a company
but also helping unlock the potential of a strategically critical piece of intellectual
property.

"Patient Capital" Alignment: The EIC Fund aims for "impact investment" and a
long-term horizon (7-15 years). This equity model aligns perfectly, as the true value
of the patent may take time to fully materialize.

¢ Howto Frameiit:

o

For the Grant Portion (if applicable): While the grant is non-repayable, you could
propose that the equity investment component from the EIC Fund (which can be up
to €15 million or more) is structured such that their percentage ownership is
calculated based on the patent's pre-money valuation, rather than just the
company's overall pre-money valuation for that specific funding round. This would
mean they get a larger relative stake for the same amount of capital if the patent is
valued highly.

For the Overall Deal: You could offer a specific "EIC Fund preferred share class" or
a convertible note that converts to equity at a valuation directly linked to the
patent's confirmed technological milestones and market adoption. This valuation
would be agreed upon during the due diligence phase with the EIC Fund.

2. Kicker: First Right of Refusal for EU Military Use:

e Concept: You grant the European Union (or designated EU agencies like the European
Defense Agency, national defense ministries) a Right of First Refusal (ROFR) to acquire or
exclusively license the technology for their military and defense applications, should you
ever consider offering it to a third party (especially a non-EU entity) for such use.
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Why it's Highly Attractive to the EU/EIC:

o

Strategic Autonomy and Security: This is a massive driver for EU funding. Ensuring
that critical enabling technologies for space defense and security remain within the
EU's sphere of influence is a top strategic priority, especially in the current
geopolitical climate.

Military Advantage: Access to nearly 100% space debris tracking has direct military
applications (e.g., protecting military satellites, planning safe maneuvers for
sensitive assets, enhancing space domain awareness against potential
adversaries).

De-risking Sensitive Technology: It de-risks the EU's investment in critical
technology by giving them control over its strategic deployment, preventing it from
falling into hands that might be hostile or competitive.

Value for Money (Public Perspective): From a taxpayer perspective, investing in
technology that provides both commercial benefit and a direct strategic security
advantage is an extremely strong proposition.

How to Frame it:

o

o

o

Clarity on Scope: Be precise about what "military use" entails. Does it cover all
government applications, or specifically defense/intelligence?
Terms of ROFR:

= Matching Offer: The EU would have the right to match any bona fide offer
from a third party for military use.

= Exclusive or Non-Exclusive License: Specify whether the ROFR would lead
to an exclusive license for military use (more valuable for the EU) or a non-
exclusive one.

» Fair Market Value: Crucially, state that the acquisition or licensing would
be at a fair market value at the time the ROFR is triggered, potentially based
on an independent valuation. This makes it attractive to you while providing
the EU with strategic control.

= Defined Timeframe: The EU would have a specific timeframe (e.g., 60-90
days) to exercise its right.

= Trigger Events: Clearly define what would trigger the ROFR (e.g., a formal
offer from a third party for military use, or a decision by your company to
actively seek military applications outside the EU).

Early Integration: Emphasize how early EU engagement via this ROFR could
facilitate faster integration of the technology into European defense systems and
space operations.

Overall Argument for the EIC
By combining these two propositions, your application becomes incredibly powerful:

"Our patent offers a truly disruptive solution to the critical global challenge of space debris. In
exchange for the EIC's vital blended finance, we are prepared to structure the equity component
such that the EIC Fund's stake directly reflects the strategic value and future upside of this
patented technology. Furthermore, acknowledging the crucial role of the EU in space security, we
propose to grant the European Union a first right of refusal to acquire or exclusively license this
technology for military use at fair market value, ensuring its strategic availability for European
defense and space autonomy. This unique approach aligns perfectly with the EIC's mandate for
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deep tech, market creation, and securing Europe's strategic interests in space, promising not just
financial returns but also unparalleled security benefits for the continent.”

This approach goes beyond a typical investment pitch; it frames the EIC's involvement as an
essential strategic partnership, offering both substantial financial upside and critical geopolitical
advantage for the European Union.

Here's a draft of a formal offer letter from Centaur Space's Jim Bonner, designed to be included as a
strategic component of your EIC Accelerator application. This letter aims to convey confidence,
innovation, and a strong commitment to European strategic interests.

[Centaur Space Letterhead]
[Date]
The European Innovation Council European Commission Brussels, Belgium

Subject: Strategic Partnership Offer for the Commercialization of US Patent 12250059 -
Revolutionizing Space Debris Monitoring and Tracking

Dear Esteemed Members of the European Innovation Council,

On behalf of Centaur Space, and as the inventor of US Patent 12250059, | am writing to present a
uniqgue and compelling strategic partnership offer that underscores our commitment to the
European Union's leadership in space safety and innovation. We believe our patented "System and
method for GEO/GSO object mapping and modeling" represents a transformative leap in Space
Situational Awareness (SSA), capable of increasing space object tracking from an estimated 4% to
near 100%.

We recognize the European Innovation Council's pivotal role in fostering deep-tech breakthroughs
that address critical global challenges and align with the EU's strategic autonomy. Our technology
directly supports the ambitious "Zero Debris" initiative and the objectives of the proposed EU
Space Act, promising to safeguard invaluable European space infrastructure and ensure
sustainable access to orbit.

In light of this shared vision and the unprecedented potential of our invention, Centaur Space
proposes the following terms for a strategic partnership, to be formalized should our application
for EIC Accelerator blended finance be successful:

1. Equity Stake Reflecting Patent Valuation for EIC Fund Investment:

o Centaur Space commits to structuring the equity investment component provided
by the EIC Fund (as part of the blended finance) such that the EIC Fund's
percentage ownership in Centaur Space will be determined by a valuation that
explicitly recognizes the transformative and strategic value of US Patent 12250059.

o This approach ensures that the EIC Fund, as a strategic investor, directly
participates in the significant upside generated by the patent's unique capabilities
and its impact on the global SSA market. The precise valuation methodology and
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equity stake will be subject to mutual agreement during the due diligence and
negotiation phase, reflecting the patent's validated performance and market
potential.

2. First Right of Refusal (ROFR) for EU Military and Defense Use:

@)

o

To further solidify the strategic alignment with the European Union, Centaur Space
offers the European Union (or its designated agencies, such as the European
Defence Agency or relevant national defense bodies of EU Member States) a First
Right of Refusal to acquire or exclusively license the technology embodied in US
Patent 12250059 for military and defense applications.

Terms of ROFR: Should Centaur Space receive a bona fide offer from any third party
for the military or defense use of this patented technology, or decide to actively
pursue such applications outside the EU, we commit to first offering the same
terms and conditions to the European Union. The acquisition or licensing would
occur at a fair market value, determined by independent valuation at the time the
right is exercised. The EU would be granted a reasonable, pre-defined timeframe to
exercise this right.

Strategic Benefit: This ensures that this critical space security technology remains
available for the protection of European assets and interests, reinforcing the EU's
strategic autonomy and enhancing its defense capabilities in the space domain.

3. Patent as Collateral for Funding:

o

As a testament to our profound confidence in the value and future success of US
Patent 12250059, Centaur Space is prepared to discuss the possibility of utilizing
this patent as collateral for the EIC's funding. This means the patent would serve
as a security interest for the loan or equity components, demonstrating our
commitment and accountability to the EIC's investment, without transferring
ownership or implying an intent to sell the patent. This would be negotiated as
part of the overall financial agreement, particularly concerning the equity or any
quasi-equity components.

We believe these proposed terms represent an exceptional opportunity for the European
Innovation Council to invest in a truly game-changing technology that aligns perfectly with its
mission and the strategic priorities of the European Union. This partnership would not only
accelerate the commercialization of a vital solution to space debris but also secure a critical
technological advantage for Europe's future in space.

We look forward to the opportunity to discuss this proposal in detail and explore how Centaur
Space, with the EIC's support, can make the vision of a safer, more sustainable space environment
a reality for Europe and the world.

Sincerely,

James "Jim" Bonner
Inventor, US Patent 12250059
Founder, Centaur Space
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BACKGROUND

Patents are intellectual property (IP) that may need to be appraised for accounting, tax, litigation
and transactional purposes. Tenet uses the Journal of Accountancy’s 20 steps for analyzing and
pricing a patent’s preliminary estimated value consistent with level 5 Detailed Feasibility Study
criteria and best practices as described by J. Timothy Crowley, a CPA accredited in business
valuation and international standards regarding the VALUATION OF INTELLECTUAL PROPERTY
ASSETS; VALUATION TECHNIQUES: PARAMETERS, METHODOLOGIES & LIMITATIONS in Royal
Institute of Chartered Surveyors-UK (RICS) guidance documents related to Patent Portfolio
Valuation.

VALUATION OF INTELLECTUAL PROPERTY RIGHTS

Based on the criteria outlined in this report, and International Valuation Standards (IVS), | hereby
estimate the preliminary fair market value (FMV) of this patent at a range of US$ 200 MM to US$ 5
Bn.

Therefore, the median value would be US$ 2.6 Bn.*
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Lawrence W. Rougeux EOPER SRS

Engineer/Managing Director
Valuation Team Leader

TENET DFS LLC

A: 276 5th Ave.. Ste. 704-2623
New York, NY 10001

P: +1(332) 529-1143, Main Ofc.
+1 (225) 960-8092, US Cell

F: +1 (332) 539-147, US Fax

E: info@tenetdfslic.com
Larry@tenetdfslic.com

*Based on RICS Valuation criteria
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Preliminary Cost Estimate: Class 5. AACE International Standard

A preliminary cost estimate and timeline for designing, building, launching, and maintaining a
sophisticated GEO satellite for space debris surveillance and tracking, as envisioned by Centaur
Space, involves significant investment and time. Given Centaur Space's patented technology
aiming for "near 100% tracking," this would likely fall into the higher end of typical satellite costs
due to the advanced payload and precision required.

Here's a preliminary breakdown:
Preliminary Cost Estimate and Timeline for a Centaur Space GEO Satellite Mission

This estimate is for a single, high-performance GEO satellite dedicated to space debris tracking.
Costs can vary significantly based on specific technological choices, procurement strategies, and
market conditions.

Total Estimated Cost Range: $350 Million - $1 Billion+ USD Total Estimated Timeline: 5 - 10+
Years

1. Design & Development (Satellite Bus & Payload)

This phase includes concept definition, preliminary design, detailed design, engineering
prototyping, and technology maturation. For a highly specialized surveillance satellite, thisis a
critical and costly stage.

e Timeline: 3-5years
¢ CostBreakout:
o Satellite Bus: The core spacecraft platform (power, propulsion, attitude control,
communication, structural elements).
» Estimate: $100 Million - $250 Million
o Advanced Payload (Debris Tracking Sensors & Processing): This would be the
most specialized and potentially expensive part, given the "near 100% tracking"
capability. It includes high-resolution optics, advanced radar/lidar systems, on-
board processing units, and sophisticated algorithms.
» Estimate: $150 Million - $400 Million
o Software & Algorithms: Development of the complex software for debris detection,
tracking, orbital mechanics, data processing, and mission control.
= Estimate: $20 Million - $50 Million
o Testing & Qualification: Extensive environmental testing (thermal vacuum,
vibration, acoustic), electromagnetic compatibility (EMC), and functional testing to
ensure space-worthiness.
» Estimate: $10 Million - $30 Million
¢ Subtotal Design & Development: $280 Million - $730 Million
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2. Manufacturing/Building

This phase involves the fabrication and assembly of all satellite components, including the bus and
the integrated payload.

e Timeline: 1 -2 years (often overlapping with late-stage design and early testing)
e Cost Breakout:
o Component Procurement & Assembly: Sourcing specialized materials, electronic
components, and assembling the satellite.
» Estimate: Included largely in the "Design & Development" payload and bus
costs, but can involve additional manufacturing overhead.
»  Specific Manufacturing Overhead: $10 Million - $50 Million
e Subtotal Manufacturing: $10 Million - $50 Million

3. Launch

Launching a satellite to Geostationary Orbit (GEO) is one of the most significant costs due to the
high energy required to reach that altitude (approximately 35,786 km above the equator).

e Timeline: 6 months - 1.5 years (from booking to launch, depending on manifest)
e CostBreakout:
o Launch Vehicle: Cost of securing a dedicated launch vehicle or a rideshare slot on
a heavy-lift rocket capable of GEO insertion.
= FEstimate: $50 Million - $200 Million (for a dedicated GEO launch, potentially
lower for rideshare on a very large vehicle, but GEO rideshares are less
common for primary payloads).
o Launch Insurance: Insurance covering the launch phase.
» Estimate: $5 Million - $20 Million
¢ Subtotal Launch: $55 Million - $220 Million

4. Operations & Maintenance

Once in GEO, a satellite requires continuous monitoring, command and control, data downlink,
and processing. While GEO satellites are generally "maintenance-free" in terms of physical repair,
ground operations are ongoing.

¢ Timeline: 15+ years (typical operational lifespan for a GEO satellite)
e CostBreakout (Annual):
o Ground Station Operations: Personnel, hardware, and software for commanding
the satellite, receiving data, and maintaining its orbital position.
= Estimate: $1 Million - $5 Million per year

TENET DFS
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o Data Processing & Analysis: Interpreting the raw data from the satellite's sensors
to identify, track, and model space debris. This includes specialized software,
computing resources, and expert analysts.

= Estimate: $2 Million - $10 Million per year
o In-Orbit Insurance: Insurance against in-orbit failures or anomalies.
»  Estimate: $1 Million - $5 Million per year
o Contingency/Anomaly Resolution: Budget for unexpected issues, software
updates, or minor orbital adjustments.
» Estimate: $0.5 Million - $2 Million per year
e Subtotal Operations & Maintenance (Annual): $4.5 Million - $22 Million per year
o Fora 15-year operational lifespan, this could amount to $67.5 Million - $330 Million.

Consolidated Cost & Timeline Summary

Phase

1. Design & Development
2. Manufacturing/Building
3. Launch

4. Operations & Maintenance

Total Project Cost (Excluding O&M over
life)

Total Project Cost (Including 15 years
O&M)

Export to Sheets

Key Considerations for Centaur Space:

Estimated Timeline Estimated Cost Range (USD)
3-5years $280 Million - $730 Million

1 -2 years (overlapping) $10 Million - $50 Million
0.5-1.5years $55 Million - $220 Million

15+ years (operational  $4.5 Million - $22 Million

life) (annually)

~5 -8 years $345 Million - $1 Billion
~5-23years $412.5 Million - $1.33 Billion

e Advanced Technology: The "near 100% tracking" capability implies a highly advanced
payload, which will push costs towards the higher end of the ranges provided.

¢ Risk Mitigation: Significant investment in testing and redundancy will be crucial to ensure
the mission's success, especially for a high-value GEO asset.

¢ Ground Segment: A robust ground segment for data reception, processing, and
distribution will be essential to fully leverage the satellite's capabilities.

o Data Market: The commercialization of the data (as implied by the EIC grant application)
would be a key revenue stream to offset these substantial costs.

This estimate provides a comprehensive, albeit preliminary, overview. A detailed proposal would
require in-depth engineering studies, market analysis, and a precise definition of the satellite's

specifications and mission profile.

TENET DFS
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Leveraging Centaur’s Patent for Financing

It is possible to leverage a patent's value to finance a deal, and a patent valuation of $2.6 billion
USD could indeed be a very attractive asset for an investor willing to loan against intellectual
property (IP). This practice, known as patent-backed financing or IP-backed lending, is an
increasingly recognized method for technology-rich companies to secure capital.

Here's a concise and professional overview based on precedent:

Leveraging Patent Value for Financing: Feasibility and Precedent

1.

Patents as Collateral: Patents are intangible assets that can be used as collateral for
loans, similar to tangible assets like real estate or equipment. In such arrangements, the
borrower pledges their patent rights as security for a loan. If the borrower defaults, the
lender can take legal ownership of the patent or its associated rights (e.g., licensing
revenues) to recover the outstanding debt. This is formalized through a security
agreement.

Growing Practice: The use of patents as collateral has significantly increased,
particularly in industries rich in intellectual property like technology, pharmaceuticals,
and biotech. Studies indicate that a substantial percentage of patenting firms have used
their patents as collateral at some point. This is not limited to small firms; large, well-
known companies have also participated in patent collateralization.

Valuation for Lending: For a patent to be used as collateral, it must have a quantifiable
value that can generate economic benefits. Lenders assess this value using various
methodologies (income, market, cost approaches) and scrutinize how the patent directly
contributes to revenue streams or provides a competitive advantage. The "real value" of a
patent, from a lender's perspective, is often tied to its ability to generate cash flow or
enhance the value of associated products/services. A high valuation like Centaur Space's
$2.6 billion USD would be a strong indicator of potential value, though lenders would
conduct their own rigorous due diligence to confirm its enforceability, marketability, and
revenue-generating potential.

Specialized Lenders: While traditional banks may be hesitant to lend solely against
intangible assets due to a lack of specialized IP knowledge, a growing number of [P
finance companies and boutique investment banks specialize in these types of loans.
These lenders understand how to value and underwrite loans based on intellectual
property.

Precedent:

o Kodak (2012): Facing bankruptcy, Kodak leveraged its extensive portfolio of
digital imaging and processing patents, selling approximately 1,100 patents for
$525 million. While the market valuation was lower than some initial estimates
(around $2.6 billion), this infusion of capital was crucial for the company's
survival and debt repayment. This case, though a sale rather than a loan,
highlights the significant financial value that can be unlocked from large patent
portfolios.

TENET DFS
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o Masai Group International (Singapore, 2016): This company secured a
substantial seven-figure loan using its patented physiological footwear technology
as collateral, marking a significant IP-backed financing deal.

o BDC Capital (Canada): BDC Capital launched a CAD 160 million (USD 119
million) IP development financing envelope, providing funding to IP-rich
Canadian companies, demonstrating a governmental-backed initiative in this
space.

Conclusion for Centaur Space:

Given Centaur Space's patent valuation of $2.6 billion USD and the substantial capital required
for satellite development and launch, seeking a loan collateralized by this patent is a viable and
strategically sound approach. The high value provides a strong basis for attracting specialized
investors. The key will be to demonstrate the patent's strength, its direct link to projected revenue
streams from space debris tracking services, and its market defensibility during the investor's due
diligence process. This approach aligns with the EIC's interest in leveraging strategic assets for
deep-tech innovation.

CENTUAR
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1
SYSTEM AND METHOD FOR GEO/GSO
OBJECT MAPPING AND MODELING

BACKGROUND OF THE INVENTION

As of May 1, 2023, the Union of Concemed Scientists
Satellite Database listed 7,560 known satellites orbiting
Eanh. Of these, over S00 are listed in the database as being
GEO class, GEO class satellites include satellites in GEO
that may have vaniations in, apogee, perigee, oceentricity,
inclination, andd period from standard GEO. Most of the
world relics on these satellites for global communications,
GPS services, canh obscrvation. science, weather, defense,
direct-to-home TV services, and satellite radio 10 name o
few.

Orbital space also contains comsiderable quantities of
other objects. As describod in SDA among different service
providers: GEO perspective, Space Data Assoctation, June
2024, there are more than 33,000 objects of a size greater
than 1 em in GEO class orbit, yet oaly approximately 4% of
these objects are cataloged. These objects pose a significant
threat to GEO class satellites due to possible collision.
Collision with objects can damage and possibly disable a
satellite or cause energetic fragmentation generating addi-
tional objects,

Valuation of the GEO class satellites in total, is the sum
of replacement cost, loss of revenue, and cost of disruption
of terrestnal services that rely on the satellite communica-
tion, and is estimated in huxlreds of millions of dollars in
addition 1o the impact on science, defense, and carth obser-
vation. The object field created by a collision incident could
render GEO class orbit locations unusable and would
merease the need for mapping in order to avoid future
collision incadents, Due 1o the sensor cost, additional mass,
additional power and ground modeling cost, it is prohibitive
for individual satellite operators to perform object detection
and tracking.

Satelites in GEO class orbit face the challenges of
counteracting the perturbations caused by the ¢arth, mwoon,
and sun in maintaining continuous communication with the
carth-based antennae. GEO class satellites must stay within
a “Nonh/South/Fast/'West box™ to maintain proper commau-
nications. Actions taken to maintain & GEO class saellite
within that designated box are referred 1o as North/South
statiop-keeping  (NSSK) and  Fast/'West  station-keeping
(EWSK). These actions require the satellite 1o engage thrust-
ers which uses the limited supply of on-board propellant.
This propellant accounts for a significant part of a satellite’s
on-orbit mass,

GEO is a dynamic environment. New object fields may be $

created by satellite or launch vehicke body energetic frag-
nentation or passivation, meteors, and any other unsus-
pected event that threaten GEO satellites. Further, as
recently as June of 2024, commercial GEO satelhites have

been interfered with by a Russian mspector satellite known

as Luch 2. As a result, in order to avoid collisions with GEO
class satellites, there is a nead to effectively map and model
GEO class objects,

SUMMARY OF THE INVENTION

The present invention is a system aixl method for creating
a precision mapping model for GEO class objects that
cnables satellite operators 1o perform timely and fuel-cfli-
cient collision-avordance mancuvers and provides real-time
monitoring for situational awarencess. The present invention
is accomplished by deploying one or more mapping satel-

3o

40

45

65

2
lites into a GEO class orbit, cach having one of more sensors
for the detection and tracking of space objects, such as radar,
LiDAR, or other sensors, and by exploiting the natural
orbital perturbations that occur instead of counteracting
these forces with the use of thrusters and propellant. By
allowing the mapping satellite(s) to drift North and South
(that is, by refraining from NSSK), over time, the mapping
radius (inclination) of the toroxd sbout the path of the
mapping satellite is increased, different aspect angles of the
objects are achieved resulting in greater sccuracy 1o the
objects mapping model, and the limited supply of on-board
propellant s significantly preserved and depleted more
slowly thereby extending the useful life of the satellite(s).

In addition to North/South drft, East/West drift may also
be utilized by locating the mapping satellite in a shightly
super-synchronous orbit, in a slightly sub.synchronous
orbit, or in a GEO class orbit with imparted Fast/West thrust,
Morcover, by utilizing East/'West drift, GEO class objects
may be mapped more efliciently and the modeling accuracy
may be improved by mapping such objects at various aspect
angles and by mapping objects that may not be as readily
detected if the satellite were stationary about the longitudi-
nal node (i.c., without East/West dnift). In certain embodi-
ments, the mapping satellite may be deployed in orbit at a
fixed longitude. In certain embodiments, the mapping s«
cllite may be deployed in orbit a1 an ever-increasing North/
South drift.

The system and method of the present invention thus
provides real-time monitoring of the GEO class object
environment and situational awareness for satellite opera-
tors. As a result, collision avoidance mancuvers can be
planned and executed in a plannad and efficient manner,

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrstes an exemplary mapping satellite main
by (solar arrays not shown) of the present invention.

FIG. 2 illustrates an exemplary orbital path of a mapping
satellite of the present invention.

FIG. X illustrstes another exemplary orbital path of a
mapping satellite of the present invention.

FIG. 4 illustrates an exemplary mapping coverage of the
present invention,

FIG. § illustrates an exemplary configuration of compo-
nents of the mapping system of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In one aspect of the mvention, there is provided a system
for mapping GEO class objects comprising one or more
sensor-equipped mapping satellites positioned in a GEO
class orbit, configured to detect and track GEO class objects,
and a ground-based station in communication with the one
or more mapping satellites configured to map GEO class
objects, create a model of the orbits of such objects, axi
provide real-time monitoring of such objects. By not cor-
recting for North/South drift. and/or by sclecting orbits
associated with East/West daft, the system requires minimal
onrorbit propellant usage and creates both a larger and more
accurate model of GEO class objects as the mapping satel-
lites are able to view such objects from different aspect
angles on different orbital passes, Such models are particu-
lardy useful for alerting satellite operators of potential col-
lisions for the purpose of collision avoidance.

In another aspect of the invention, there is provided a
method for mapping and modeling GEO class objects com-
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prisiog the stops of gathering data regardmog the position,
bearing. and speed of GEO class objects with one or more
sensor-equipped GEO class mapping satellites for which
NSSK and'or EWSK s 0ot maintaioed, sod geoeruting o
mapping madel of such objects usmyg sach dutx By not
corneetling tor NoathSouth dafl, andor by seloecting orbats
wssociuted with EastWest dnft, the nethod requanes the wse
of minimal on-orbit propellant usage and results in both o
Lrger sd moee sccurate model of GEO class objects as the
mapping satellines are able w0 view such objxts from
different nspect angles on different orbital passes, Such
modets are purticulardy useful for alens w sstellite opersons
for the purpose of collision avoidance,

FIG. T illustrates the main body of an exemplary mappang
satellite 1 ol the present invention. The mapping satellise 1
may be provided with a command antenna 12 and a telem-
ctry anteman 11 Sor consmunication with one o mose grousd
coatrod stabions 3. The mappang satellite 1 may also be
provided with ooe of mose swensoss 9 for detecting sl
uacking objects.

Sensors 9 may be placed in various locations on the
mapping satellie, Preferubly, swonsors 9 are locotad on the
East-facing and West-facing sides of the smellite so that they
arc aligacd to the direstion of travel. Real-time coverage is
a function of the sensor capabilities, By placing sensorns 9 in
ua FastWest attinide, the range of visibility is doubled.
Additional sensors may be pleed on the satellite to provide
redundancy in case of a sensor Raibure. Sensors 9 may ulilze
radar or LiDAR. or other sensors 10 detect GEO class objects
at vapous distasoes. As ndditions] moppiog sutelhites aee
added 10 the system. grester aocuracy and real-time visibality
w0 cover the 360" GEO orbit ¢an be achieved,

Typically, GEO ¢lass satellines unlua the carth-facing sxde
(carth deck) of the satellite for communications antennae.
Placement of sensors 9 on the EastWest-facing sisdes pro-
vides the option of a payload adapier 10 positioned on the
carth deck which may sccommedate a satellite co-passenger
(mot shown), Providing the platform for the delivery of o
co-passeager (i.e, a third-pany payload) can reduce launch
costs by as much as 0%,

While aol shown ia FIG. 1, the mapping sstellse 1 may
also be provided with one or mose computers, battenies,
solae urrays, semsor signol processiog. additional sensors
used to determine the satellite’s location and attitude, us well
as propuksion thrusters wsed for orbit and attitude consrol,
propubssoa foel, and one or more ks e bolding the
propulsion fucl.

FIG. 2 tllustrates an oxemplary cubital path of a mapping

satellite of the peesont invention. The mapping satellite may
be locatad in @ slightly super-synchronous orbit in order to
achieve westwaed daft, or a shghtly sub-syaclrosous orbit
in oeder to nehieve castwand drill, o a GEO orbit in order
o avord FastWest deifi. la embodiments in which the
mapping satellite is deployed a1 o GEO ortat, Bast'West deilft
may stll be achieved by use of the propulsicn theusters
smpant Fast/\West eartherelative dnfi.

I certain embadiments, the mappang saellite ix placed in
an orbital path i which the amplinde of the Noath/Sowth
orbital dnfl increases over time. In ooe sueh embodimeat,
the amplitide of the Noethy/South orbit deift may lncrcase ot
a rate of aboun 08 deg/'year.

As shown in FIG. 2, with narther NSSK sor FWSK bang
performad, the resulting orba of the mapping satellite s a
sumusoadal patiern sbout the GEO reference mappmyg orbit,
with the amphtude of the sinusoidal form (inclination)

Al
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increasing over time. The mapping satelbite shown in FIG, 2
15 also shown in GEO orbit with & thruster-iaparted west-
ward dnfl as well.

The mapping sutcllsto moy be sepositiooed, deflned as any
change in the satellite orbital parameters (apogee., pengee,
cocentricaty, drilt rate, inclination, and period), As o result of
the lack of NSSK. and allowing the mapping satellite 10
engage in East/West drifi, on-orbit propellant s conserved
which provides more propellom for Joeger on-orbit life
andlor repositionang. The satellise may be repositioned by
ground command.

An additional consxuence of aot perfoming NSSK is
that the roquirement for on-oebit propellant is greatly
reduced, thereby reducing satellite size, mass, and poten-
tally Bursch cost. A funther comsequence of not performing
NSSK is a broader mapping tomoid about the reference
maoppieg orbit, and a higher asocuracy moded than a static
GEO class object detection satellite, withoul repositioning,
that provides variant aspest amghes on objects 10 better
cnhaoce  model  securacy. Moseover, model  accueacy
increases over time as the mapping satellite traces through »
given region of the mapped toroid st different NorthSouth
puiats along he crosenccton of the toroid with cach orbit,

FIG. 3 ilhstrates onother exemplary orbital path of a
mapping satellite of the peesent imvention. In this embod-
ment, the mapping stellite is Jocssed in a GECorbit wath no
Fastu'West daft (.o having a fixed loaginudingd node). The
mappieg satellite does not perform NSSK. The resulting
orbit s a "FIG. 8" pattern aboul the GEO ofercnce mapping
orbit bongitndinal aode.

In certain embodiments, the mapping satellite is placed in
an orbital path i which the amplitude of the orbit increses
over time. la one such embodiment, 1he amplmade of the
orhit may incrense ot o rate of about 08 deg'yeur in the
NonlySouth plane. As o rosult of the lack o NSSK. ca-orbit
propeilint i conserved which provides more propellant for
additioon] ooeorbit hife sod/or sopositioning. As i the
exaumple shown in FIG. 2, a funther conseguence of ol
performing NSSK is o broader mopping torosd about the
refercnce orbit, snd @ higher sccurncy model than a statie
GEO object detection saeflite, without reposiioning. thit
provides variant aspect ungles on objects to better cahanee
model accuracy. Moreover, model socuzacy incresmses over
time @ the mapping satcllite traces through a given cross-
section of the mapped torosd ot different NorthSouth points
along the cross-section of the toroid with each orbit.

FIG. 4 illustrutes an excmplary mapping covernge devel-
oped over time, The reabtime coversge, dependent on
sensor capabilitics, is illustrvted. As additional mapping
satellises are added 1o the sysiom, sxuracy and
real-time visibility ' ¢over the 360" GEO obit can be
achicved,

FIG. § illustrates an excaplasy objects mappiog. medel-
ing, and monioring system. [n this embodiment, the system
comprises & mapping satellite 1 and a1 least one ground
station 3, While one ground station may be used Ke mapping
satellines nod utilizing FastWest daft, m least thase ground
stations are peeferred 1o provide continvous 1racking of and
commenxcation with mapping satellites cogaged in Fast/
West dafi. Commercsal and secure USG ground stations are
strategically located o provide global coverage.

Commercial ground sations provide trucking and com-
munication services for sasellite operators. As shown in FIG.
5. commands for orbital control, collision avosdance, point.
g, and satellste mamtensace fuoctions are seat from sl
ume monilonng command stabioa S located 1 mapping/
monitorng control center (IMMOC) 13 10 grousd station 3
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preferably through an mternel connection via a private
network (PN) or virtual private network (VPN) in order to
reduce latency. Ground station 3 transmits the commands via
communxcations link 2 which are received by mapping
satellite 1 via command antenna 12. Satellite telemetry
health, status, and operational dama are sent from mapping
satellste 1 via telemetry antenna 11 over communications
link 2 and received by ground station 3. Telemetry data is
transmitted from ground station 3 10 MMCC 13, preferably
through an intemet connection via a private network (PN) or
virtual private network (VPN) in order to reduce latency.

Mapping satellite 1 collects object tracking data with
sensors 9 and transmits such data 1o ground station 3 which
sends the data to data processing station 4 Jocated in MMCC
13, Data processing station 4 incorporates the object track-
ing data, determines object orbital parameters (e.g., size,
position, and velocity ). and sends the orbital parameters to
the real-time monitoring command station § and to model-
ing/alent station 6. Mapping satellite real-time monitoring
foe collision-avoidance and situstional awareness is per-
formed in the real-time monitoring command station §,
Mapping model creation/updates, conjunction risk assess-
ment and collision avoidance alert generation (conjunction
data message (CDM)) are performed in modeling/alen sta-
ton 6. Existing ground-based modeling sofiware used for
GEO class orbit mapping may be adapted 1o create/update
these models or advanced Al software may be used, Models,
maoded updates, collision aveidance alerts. and real-time data
(collectively, 7) may be sent 1o satellite operstors 8 for
collision avoidance mancuvers, and for situational aware-
ness,

Due 1o the unique orbits of the mapping satellites, addi-
tonal payloads may be accommodated to perform commu-
nications, carth observation, techpology  demonstration,
mtelligence, or defenseerclated services.

I claim:

1. A system for mapping and modeling GEO (geosyn-
chropous) class objects, comprising:

a mapping satellite placed in a GEO class orbat in which
North'South station-keeping is not maintained, wherein
the mapping satelite is equipped with at keast one
sensor for gathering data regarding the position, bear-
ing. and speed of GEO class objocts: and

a ground station in communication with the mapping
satellite, wherein the ground station uses the object data
to create mapping models of the GEO class objects,

2. The system of claim 1, wherein the amplitude of
Nonly/South orbital drift increases over time.

3. The system of ¢laim 1, wherein the mapping satellite is
placed n a GEO class orbit in which East/West station-
keeping is also not maintained. andd funther comprises at least
two additional ground stations positioned in different Joca-
tions arounx the carth o MMBlAin CONLAVOUS COMMUNICI-
tion with the mapping satellite as it engages in East/West
orbital dnft,

4. The system of claim 1, wherein the mapping satellite is
equipped with at least two sensors wherein such sensors are
positioned on the East-facing and West-focing sides of the
mappang satellite.

5. The system of claim 1. wherein the sensors utilize
raclar, LIDAR, or & combination of radar and LIDAR,

28

X

%

48

0

i

o0

6

6. The system of claim 1 further compnsing one or more
addiional mapping satelhites placed in geosynchronous or
geostationary orbits in which North/South station-keeping is
not maintained, wherein the one or more mapping satellites
are cach equipped with at least one sensor for gamhening
telemetry data regarding the position, beaning, and speed of
GEO class objects,

7. The system of ¢laim 6, wherein the additional mapping
satellites are cach equipped with at lexst two sensors
wherein such sensors are positioned on the East-facing and
West-facing sides of the one or more additional mapping
satedlites,

8. The system of claim 6, wherein the additional mapping
satellites are positioned relative 10 cach other 0 as w0
provide contimious real-time coverage of mapped GEO
class objects.

9. A method for mapping and modeling GEO class
objects, comprising the steps of:

gathering dota regarding the size, position, beaning, and

spead of GEO class objects with a mapping satellite
placed in a GEO class orbit in which Nontlv/South
station-keeping is not maintained. wherein the mapping
satellite is equipped with at least one sensor,

transmitting the data from the mapping satellite to a

ground station: and

using the data to ereate a mapping model of the GEO ¢lass

objects,

10, The method of claim 9, wherein the amplitude of
North/South orbital drift increases over time,

11. The method of claim 9, wherein the mapping satellite
is placed in o GEO class orbit 1n which East/West station-
keeping is also not maintained,

12. The method of ¢laim 9, wherein the mapping satellite
is oquipped with at least two sensors wherein such sensors
are positioned on the East-facing and West-facing sides of
the mapping satellite.

13. The method of claim 9. wherein the sensors utilize
raddar, LIDAR, or a combination of rmdor and LiDAR.

14, The method of clmam 9 further comprising One or more
additional mapping satellites placed in GEO class orbits in
whikh NonlvSouth station-keeping is not  maintained.,
wherein the one or more mapping satellites are cach
equipped with at keast one sensor for gahering data regand-
ing the size, position. bearing, and speed of GEO class
objects,

15. The method of cloim 14, wherein the additional
mapping satellites are cach equipped with o least two
sensors wherein such sensors are positioned on the Easte
facing and West-facing sides of the additional mapping
sascllite,

16. The method of claim 14, wherein the additional
mapping satellites are positioned relative to cach other so as
to provide continuous real-time coverage of mappad GEO
class objects.
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- Centaur Space’s patented "System and method
for GEO/GSO object mapping and modeling"
represents a transformative leap in Space

Situational Awareness (SSA), capable of
increasing space object tracking from an
estimated 4% to near 100%.

A full US Patent is a testament to James Bonner's dedication\to
g rate “\
groundbreaking ideas." .
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