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Background: Protecting Smart
Lunar Building from Cyber
Attacks

As we embark on a new era of space exploration, the
need for cyber security in:

e smart lunar buildings,
e space stations,
» satellites and other space-bound structures

Risk: Increasing reliance on interconnected systems and
technologies.

Protecting: data, systems, and communications is
critical. Safety and success of any lunar mission. The
consequences of a cyber attack could be catastrophic,
ranging from loss of critical data to complete system
failure and death.
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Imagine a Cyber Attack

Imagine a typical day in a smart lunar building. The lights
turn on automatically as you enter the room, the
temperature adjusts to your preferred setting, and the air
is filtered to perfection. Now imagine if all of these
systems suddenly stopped working. What if the air
filtration system malfunctioned and caused a dangerous
buildup of carbon dioxide? Or what if the temperature
controls were hacked and turned up to an unbearable
level, causing equipment to overheat and fail?

This is just a glimpse of the potential impact of a cyber
attack on a smart lunar building. Without proper cyber
security measures in place, the consequences could be
catastrophic. Not only could it put human lives at risk,
but it could also compromise important research data
and disrupt critical communication systems. It's
essential that we take cyber security seriously to protect
ourselves and our technology from these types of
attacks.




Objective & Problem Statement

Objective: this presentation is to introduce the topic of
cyber security for smart control systems in a lunar
building and emphasize the importance of protecting it
from cyber-attacks.

Problem statement: A Smart Lunar building needs to be
protected from cyber-attacks, the potential
consequences of such attacks could be catastrophic
unless designed in from the building.




Project Descriptions - See Smart Building Specifications

Project1 - Base Cyber Security

Objective: Protect the Critical
Infrastructure on the moon. Provide
a Cyber Security Architecture and
Network Design that ensures the
best CIA for data and its receipt and
transmission back to earth.

Requirements:
» Atleast 3 Network Designs

e A simulation/network model that
demonstrates the networks

* Arecommendation on the best
network design and the
rationale for each component.

e Take into account the loss of
data due to the speed of light
and radiation.

Project 2 - Application and
Software Security

Objective: Identify Hardware and
Software on all the computational
and informational systems on the
moon and identify the protection
mechanism ( Software, Hardware,
etc.) for all phases of the
implementation. Please note: Nokia
has been awarded the contract to
put a bth-generation cellular system
on the moon.

Requirements:
o System Designs include HIDS

e A simulation/network model that
demonstrates the networks

* Arecommendation on the best
Systems design and the
rationale for each hardware and
software component.

e Think Red Team/Blue Team

Project 3 - Network Architecture

Objective: Design a Reliable,
Redundant, and Secure Network to
transport the data, video, telemetry,
and voice from the moon's Smart
Building to a Control Center(s) on
Earth.

Requirements:
» Atleast 3 Network Designs

e A simulation/network model that
demonstrates the networks

e Arecommendation on the best
network design and the
rationale for each component.

e Take into account the loss of
data due to the speed of light
and radiation.



Constraints

When it comes to implementing cyber security
measures in a smart lunar building, there are several
constraints that need to be considered. One of the
primary constraints is the limited resources available on
the moon. This includes limited power, limited
computing resources, and limited bandwidth for
communication. These constraints make it challenging
to implement robust cyber security measures that can
effectively protect the building from cyber attacks.

Another constraint is the harsh lunar environment. The
extreme temperatures, radiation exposure, and vacuum
environment can all impact the performance of hardware
and software systems. This means that any cyber
security measures implemented must be able to
withstand these environmental factors and continue to
function properly.




Examples of Attacks on Satellite
and Earth Stations, and now your
lunar colony Computers,
Networks, and Systems.

In recent years, there have been several high-profile
cyber attacks on satellite and earth stations. In 2018, a
group of hackers successfully breached the computer
systems of a European space agency, stealing sensitive
information about the agency's mission and technology.
Similarly, in 2017, a group of hackers targeted a US
satellite company, gaining access to confidential data
and disrupting satellite communications.

A successful cyber attack could compromise the safety
and well-being of the lunar colony inhabitants, disrupt
vital communication and navigation systems, and cause
irreparable damage to the building's infrastructure. It is
therefore imperative that effective cyber security
measures are implemented to protect against such
threats.




Potential Solutions

To protect a smart lunar building from cyber attacks,
potential solutions can be categorized into technical,
organizational, and procedural measures. Technical
solutions involve implementing security controls such as
firewalls, intrusion detection systems, and encryption to
secure data and communications. Organizational
solutions involve establishing policies and procedures
for access control, incident response, and security
awareness training for employees. Procedural solutions
involve conducting regular risk assessments,
vulnerability scans, and penetration testing to identify
and address potential security gaps.
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Tips

Implementing effective cyber security measures in a
smart lunar building requires a multi-layered approach. It
is important to have physical security measures in place,
such as access control and surveillance systems, to
prevent unauthorized access to critical systems.
Additionally, technical measures such as firewalls,
intrusion detection systems, and encryption can help
protect against cyber attacks.

Organizational measures are also crucial for ensuring
cyber security. This includes establishing clear policies
and procedures for data handling, password
management, and incident response. Regular training
and awareness programs can help employees
understand the importance of cyber security and how to
identify potential threats.




Summary

In summary, protecting smart lunar buildings from cyber
attacks is crucial in ensuring the safety and success of
lunar missions. The potential risks of cyber attacks on
data, systems, and communications can have
catastrophic consequences, making it essential to
implement effective cyber security measures.

We have outlined potential solutions to protect smart
lunar buildings from cyber attacks, including technical,
organizational, and procedural measures. It is important
to consider any constraints or limitations when
implementing these measures, and to follow best
practices for effective cyber security. Success will be
measured by evaluating the effectiveness of these
measures in preventing cyber attacks on smart lunar
buildings.
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