SPACE ARMOUR

Securing the Final Frontier:

Zero Trust Cybersecurity Mesh for Space Assets
and Satellite Networks

From communication and weather forecasting to navigation

and disaster management, space systems have become
indispensable in our daily lives. Yet, as this sector continues to
incorporate cutting-edge technologies such as Cloud and IoT, it
also inadvertently becomes more susceptible to cybercriminals.
Space assets are not just strategic national assets; they are also
part of the world'’s critical infrastructure. A cybersecurity breach
targeting a satellite might lead to dire consequences, from the
interruption of essential services and jeopardizing national
security to significant economic repercussions. Considering the
gravity of these implications, it is vital for the industry to bolster its
cybersecurity defences and comprehensively fortify its expanding
infrastructure.

Looming Cyberthreats in the Void - Challenges of
an Interconnected Ecosystem

The rapid proliferation of technologies like cloud computing and the Internet of Things (IoT) has made the
space sector more interconnected than ever. While this connectivity provides unprecedented opportunities
for innovation and collaboration, it also exposes space assets, including satellites and ground-based
infrastructure, to an expanded range of cyber threats. Additionally, the interconnectedness of these systems,
linking satellites, ground based systems, a host of user equipment and loT devices, means that a vulnerability
in one component can potentially compromise the entire system.

1. Expanding Attack Surfaces: Every loT device, 2. Fragmented Security Protocols: The
from personal smartphones to connected space industry, loT manufacturers, and
vehicles, can become an inadvertent gateway cloud providers often operate on different
to space assets. The inherent security security standards and protocols. This lack
vulnerabilities of an array of less secure nodes of uniformity can create weak links, ripe for
provide easy targets for malicious actors exploitation.

looking to infiltrate more secure systems. . L
4. Legacy System Vulnerabilities: Historic space

3. Data Interception Risks: As data travels from assets, not initially designed for today’s level of
satellites to cloud servers and ultimately to connectivity, might possess outdated security
end-user devices, the risks of interception measures. When interfaced with cutting-edge
increase. Eavesdropping, data manipulation, ground-based systems, these vulnerabilities
and unauthorized data access can occur at any can become exposed.

of these transition points.
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5. Cloud Infrastructure Weak Points: Storing
and processing space data in the cloud offers
unparalleled convenience and scalability. Yet,
a single breach in a cloud provider’s defenses
could jeopardize vast repositories of sensitive
space information.

7. Supply Chain Intricacies: The interconnected
digital realm draws from a sprawling supply
chain. Hardware and software for space
systems, often produced globally, can harbour
malicious vulnerabilities or backdoors that
could compromise entire missions.

6. Real-Time Dependency: Many modern space
applications, such as Earth monitoring and
communications, rely on real-time data and
control. Cyber-attacks that introduce latency
or deliver misleading information could have
immediate and devastating effects.

8. Sophisticated Phishing and Social
Engineering: As space missions integrate
with daily tech, ground-based personnel
might become targets for phishing or social
engineering attacks, aimed to access the
interconnected space infrastructure indirectly.

Shielding the System End-To-End: The Imperative for

Advanced Cybersecurity

In the space sector, where even a minute’s
disruption can result in loss of critical data,
multimillion-dollar assets, or even lives, robust
cybersecurity is paramount. The complexity

of this environment is magnified with the
integration of ground-based systems, space
assets, and satellite networks. With threats
growing in sophistication, traditional perimeter-
based security models are increasingly falling
short in protecting this distributed and complex
landscape. A transformative approach to security
is needed. This is where Space Armour’s Zero
Trust Security Mesh, augmented by Software-
Defined Perimeter (SDP) architecture and private
Blockchain technology comes in, offering a
comprehensive security solution for both space-
bound and on-ground assets.

spacearmour.io

The cybersecurity mesh decentralizes

the conventional security perimeters,
transitioning from a single point of defense
to unique security measures for every node

- be it a device, application, or network
segment. This structure drastically reduces
unauthorized access potential. With SDP
architecture, core systems are rendered
invisible to potential threats. In conjunction,
tailored agents, supported by private
Blockchain technology, introduce an evolved
digital identity and access control system

for users and devices alike. By integrating

a Zero Trust paradigm, no entity, whether
internal or external, is given default trust.
Micro-segmentation further ensures that if a
segment is compromised, it remains isolated,
preserving the integrity of the broader
satellite network.
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Key Features of the Space Armour Cybersecurity Mesh

(1 Zero Trust Architecture
In a Zero Trust model, trust is never assumed and verification is required from anyone trying to access
resources in the network. It adopts a “never trust, always verify” approach, making it ideal for a high-stakes

environment like space assets and satellite networks.
® No communication or data transaction is inherently trusted, whether it originates from a ground-based

terminal, an on-orbit satellite, or any other space asset.

® Every data request or communication is authenticated, authorized, and continuously validated.

[ Software-Defined Perimeter (SDP) Architecture

Incorporating SDP in the security architecture enables:
© Visibility Reduction: SDP conceals system resources, rendering assets invisible to unauthorized entities.

This drastically reduces the potential attack surface. For instance, a satellite’s control system will be

invisible to anyone who doesn’t have explicit access rights.
® Microsegmentation: It allows for the creation of dynamic, one-to-one network connections for a specific

user, enhancing security in a multi-satellite network or between ground stations and satellites.

spacearmour.io




SPACE ARMOUR

& Contextual Access: SDP assesses the context of a connection—like geolocation, time, device health, etc.,
ensuring, for example, that commands sent to a satellite come from a legitimate ground station and not
a malicious actor.

1 Private Blockchain Technology

The use of a private Blockchain serves two
primary functions:

1. Digital Identity Management:

Blockchain’s cryptographic features ensure -o:;:’::,‘
that every entity, be it a satellite, a sensor, a 0’04, "o:':go,
. - PSS e,

ground-based terminal, or a user, has a unique, "o"%% oo::::ﬁ,

verifiable, and tamper-proof digital identity. ’0:0.:3:%‘0:% '43‘:5::.

This is crucial in ensuring that commands or %’0:%:% e

data sent to/from space assets are genuine. 04.::::':‘:%0‘ 0‘::&5'

2. Immutable Recording of Access Logs: < "'::;5:33‘

“0‘3‘:0%

Every access attempt, whether successful or ». o

not, is recorded immutably on the Blockchain. ‘o'@:"

Given the immutable nature of blockchain ¢:0:0:0%

records, this ensures that logs cannot be ‘0:0,’:5:0‘0:0"

tampered with, providing a clear audit trail. '%’000:0:0‘0%
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A Layered Deployment Model: Setting up and
fortifying the Ecosystem

The Space Armour Cybersecurity Mesh takes a layer-based structured approach that addresses both the
hybrid and distributed nature of today’s space systems as well as the intricacies of digital interactions among
the various components.

Here’s how it all comes together.

] Command and Control

< Ground-based Controller: Deploy the Space Armour controller on-premises on in the cloud. Initiate
the Blockchain-core. Assign digital identities, powered by the blockchain, to each entity, including
satellites, space vehicles, ground stations, control devices, user devices, and personnel. Create access
groups. Enable access log recording. All access requests, both approved and denied, get timestamped
and recorded on the blockchain. This ensures a tamper-proof historical record of all administrative
interaction.

©® Space-based Controller [Optional]: Deploy the Space Armour controller on the space station (control
satellite platform). Initiate the Blockchain-core and sync it with ground-based controller nodes.
Enable validation and access control for in-space network.

(1 Outermost Layer (Space Assets)

& Satellites and other Space Assets: Equip satellites with integrated Space Armour gateway agents.
These agents secure the asset and manage inbound and outbound communications.
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1 Middle Layer (Transmission Channels)

©® Communication Links: Encrypt all communications with dynamic encryption (RSA 4096-bit)

[ Innermost Layer (Ground Operations)

® Ground Stations: Equip with Space Armour gateway agents. These stations will validate all space-
bound communications, ensuring no unauthorized or malicious data is transmitted.

® Data Centre / Cloud Servers: Equip with Space Armour gateway agents. Only authorized personnel
get the needed access.

® User Terminals and Connected IoT Devices: Equip with Space Armour user agents. Assign digital
identities to all registered devices.

Benefits of the Zero Trust Cybersecurity Mesh:
Safeguarding the Final Frontier

1. Enhanced Security: By employing a Zero Trust approach, coupled with SDP, the attack surface is
dramatically reduced, and space assets are shielded from a broad spectrum of threats, thus enhancing the
overall security posture.

2. Dynamic Adaptability: The SDP architecture allows the network to adapt in real-time to changing threats
and conditions, providing a more proactive security stance.

3. Auditability: With all access logs recorded immutably on a Blockchain, auditing becomes simpler and
more accurate. This can be crucial for post-incident investigations and regulatory compliance.

4. Scalability: The proposed architecture can easily adapt to include more devices and users without
requiring a complete overhaul of the existing system, thus providing excellent scalability.

5. Operational Resilience: The system’s ability to isolate compromised segments ensures that even in the
event of an incident, the overall satellite network remains functional.

6. Cost-Efficiency: A single platform delivers end-to-end zero trust security across space, ground, Cloud, and
loT segments, reducing operational overheads and the total cost of ownership (TCO)

Conclusion

Given the increasing reliance on satellite systems for everything from communication to

navigation and observation, securing these assets has never been more crucial. By leveraging Zero
Trust principles, SDP architecture, and the immutable nature of blockchain, the Space Armour
Cybersecurity Mesh represents a new frontier in the cybersecurity of space systems and reinforces the
safety of our expanding activities in the cosmos. This way we can ensure that space remains a domain
of endless possibilities and not vulnerabilities.

©® info@blockarmour.com @ linkedin.com/company/BlockArmour
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