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This article critically assesses the transformative role of Artificial Intelligence (AI) in military 
operations, focusing on terrestrial warfare and outer space security. It offers four main points of 
discussion: 1) An evaluation of AI applications in terrestrial warfare, using real-world technologies 
such as Project Maven and BAE Systems’ Taranis; 2) an examination of AI’s contributions and risks 
in the field of cybersecurity; 3) an in-depth look at AI’s growing influence in space security, including 
technical aspects of systems like the U.S. Space-Based Infrared and the European Data Relay System; 
4) an analysis of the ethical and policy challenges associated with AI deployment, informed by the 
author’s viewpoints on the necessity of international regulation. Drawing from various case studies 
and expert consultations, the article highlights AI’s capabilities in enhancing decision-making and 
operational efficiency while discussing the ethical and technical complexities it introduces. The 
study concludes by offering nuanced recommendations for responsibly integrating AI into military 
strategies and policies, especially those concerning space security. The aim is to inform and guide 
military professionals and policymakers by providing actionable insights for responsible decision-
making in AI-augmented conflict scenarios on Earth and in space.
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1. Introduction 

In the current technological era, the armed conflict has transcended conventional 
terrestrial operational theatres, extending into the vastness of outer space. 
Noteworthy innovations in artificial intelligence (AI) act as catalysts for this 
evolution, forecasting essential transformations both in terrestrial and space 
military operations. This article aims to offer a comprehensive overview of AI’s role 
in modern military settings, with a special focus on its growing significance in outer 
space security. Unlike previous literature that generally centers on AI’s technical 
or ethical aspects, this article seeks to bridge these perspectives by incorporating 
personal viewpoints and nuanced technical analysis.

The adoption of AI in combat domains brings forth a plethora of potential 
advantages. The use of autonomous mechanisms, unmanned aerial units, and 
advanced decision-support modules can enhance situational awareness, refine 
decision-making skills, and boost operational productivity. AI tools provide 
technical autonomy and facilitate swift and precise decisions, thereby elevating 
operational efficiency and reducing risks associated with human presence in high-
risk areas. Concurrently, these instances underscore the secondary benefits related to 
safeguarding vital resources and ensuring the smooth operation of space services. To 
further illustrate this, the article will delve into the technical merits and drawbacks 
of current AI systems in warfare.

To highlight the revolutionary capacity of AI in military settings, this paper will 
reference empirical case studies and pertinent literature that delineates AI’s roles in 
previous military endeavors and technological advancements in the field. Examples 
such as Project Maven, BAE Systems Taranis, the U.S. Space-Based Infrared System, 
and the European Data Relay System, will elucidate AI’s potential to redefine armed 
conflict strategies. Additionally, the paper will scrutinize the application of AI in 
these mentioned systems.

However, the integration of AI in current military operations is not without 
significant challenges and moral dilemmas. The argument of this paper brings to the 
forefront aspects like the repercussions on human cognitive processes, vulnerabilities 
introduced by AI systems, and the evolving contours of warfare. Embracing a 
judicious perspective, underpinned by a rigorous regulatory and implementation 
framework, is essential to curtail latent threats and harness the advantages of AI in 
combat environments.

In conclusion, by weaving together technical details, real-world applications, and 
personal viewpoints, this paper strives to provide comprehensive insights into AI’s 
implications on military operational theaters, emphasizing space-related innovations. 
By merging empirical case studies with relevant literary works, the goal is to offer 
valuable perspectives and actionable recommendations for adeptly navigating this 
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crucial technological transformation and capitalizing on AI’s potential in a judicious 
and strategic manner.

2. AI applications in armed conflict

The paper begins by exploring the evolving role of AI in military contexts, specifically 
focusing on its application in autonomous vehicles, drones, and advanced decision-
support tools. AI-driven vehicles are a groundbreaking advancement in modern 
military logistics and transportation. AI-driven vehicles have demonstrated their 
efficacy in improving battlefield logistics and transportation. With the aid of 
AI-driven systems, these vehicles can cross challenging environments, adjust to 
unforeseen changes, and increase the safety of troops involved in transport roles 
(Wavell Room 2023; Maxwell 2020).

Additionally, the employment of unmanned aerial systems (UAS) augmented with 
artificial intelligence features has profoundly transformed contemporary military 
tactics and strategies. Such AI-enhanced UAS facilitate superior surveillance, 
reconnaissance, and precision engagement capabilities, affording armed forces an 
elevated level of situational cognizance while simultaneously mitigating the perils 
encountered by human operators in mission scenarios. Leveraging their intrinsic 
capability for autonomous data acquisition and analysis, these apparatuses adeptly 
discern and address potential adversaries, thereby amplifying tactical efficacy in 
combat (Bistron and Zbigniew 2021, 871-890; Szabadföldi 2021, 157-165).

In addition, intelligent decision-support systems driven by AI algorithms have 
demonstrated their potential in improving decision-making processes for military 
commanders. By processing vast amounts of data in real-time and providing 
comprehensive analyses, these systems can assist in identifying patterns, detecting 
anomalies, and providing valuable insights to support effective decision-making. 
From tactical to strategic scenarios, AI-powered decision-support systems enable 
military personnel to make informed choices and optimize resource allocation in 
dynamic and complex operational environments (Scharre and Horowitz 2018).

The incorporation of artificial intelligence within these domains represents a 
profound transformation in military strategy and tactics. Through the integration of 
AI-centric modalities in combat operations, defense forces can harness cutting-edge 
technological innovations to secure a strategic advantage, bolster operational efficacy, 
and minimize vulnerabilities in multifaceted and dynamic theaters of conflict. 

However, while these advancements offer notable improvements, they also introduce 
novel challenges, including the risk of over-reliance on automated systems, the 
potential for algorithmic bias, and the ethical implications of delegating life-or-
death decisions to machines. As AI continues to evolve, it is imperative for military 
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strategic decision-makers to consider these factors and advocate for comprehensive 
governance frameworks that define responsible AI use, ensuring alignment with 
international law and humanitarian principles (Bistron and Zbigniew 2021, 871-890; 
Horowitz 2018).

AI tools not only provide technical autonomy but also facilitate swift and precise 
decisions, thereby elevating operational efficiency and reducing risks associated 
with human presence in high-risk areas. From my viewpoint, the transformative 
capabilities of these technologies are groundbreaking. They have the potential 
to revolutionize military strategy and operations, impacting society on multiple 
levels. However, their remarkable capabilities should not overshadow the ethical 
responsibilities that come with them.

2.1. Artificial Intelligence in the Evolution of Traditional Warfare Domains
The ascendance of Artificial Intelligence (AI) heralds a new epoch in the annals of 
technological progression, substantially influencing multifarious spheres of human 
existence. Particularly within the ambit of military engagements, AI’s prominence 
is escalating, given its capacity to redefine battlefronts of the future. This scholarly 
discourse delves into AI’s ramifications within the classical theatres of warfare, 
encompassing land, sea, air, and cyberspace, elucidating seminal advancements, 
attendant challenges, and broader connotations. This analysis is fortified by insights 
extracted from seminal academic sources. 
AI is ushering in a reconfiguration of military strategies, operational paradigms, 
and tactical doctrines within the traditional arenas of conflict: land, sea, and air, 
complemented by the emergent realms of space and cyber. While the promise of 
AI looms large with enhanced operational efficiencies and augmented capabilities, it 
concurrently poses dilemmas pertaining to ethical deliberations, policy governance, 
and the broader spectrum of security repercussions (Russell 2022, 74-90).

On terrestrial fronts, AI’s infusion in land-based combats is profound. AI-fueled 
Unmanned Ground Vehicles (UGVs) are adept at undertaking multifarious roles, 
spanning combat, reconnaissance, and logistical assignments, thereby diminishing 
human peril (Hester, et al. 2012). Notwithstanding, conundrums emerge, 
encompassing the moral and juridical facets of autonomous combat apparatuses, 
intricacies in topographical navigation, and susceptibility to adversarial subversions 
(Johansson 2018).

Maritime confrontations are undergoing a metamorphosis catalyzed by AI. 
Autonomous marine craft and AI-centric systems are recalibrating naval tactics, 
enhancing fleet orchestration, facilitating subaquatic reconnaissance, and impeding 
adversary communication frameworks (Munim, et al. 2020; Pedrozo 2023). Yet, 
the operational fidelity of these constructs in capricious marine milieus, their 
vulnerability to cyber onslaughts, and the ramifications of autonomy in global waters 
necessitate rigorous analysis (Scharre and Horowitz 2018).
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Aerial warfare is not impervious to this transformation. AI-empowered Unmanned 
Aerial Vehicles (UAVs) and autonomous aviators augment reconnaissance, target 
discernment, and force execution faculties. Herein, discourses on the extent of 
autonomy in lethal determinations and resilience against cyber and tangible threats 
warrant assiduous consideration (Gargalakos 2021).

With space and cyberspace gaining recognition as novel military dimensions, 
AI’s imprint is indelible. Tasks like satellite-driven imagery interpretation, cyber 
offensives and defensives, and extraterrestrial vehicular navigation lean heavily 
on AI (Buchanan 2017). Predicaments in these spheres encompass the accelerated 
tempo of tech innovation, legal vagaries, escalation perils, and system vulnerabilities 
to advanced cyber invasions (Bistron and Zbigniew 2021). 
As we grapple with the inexorable integration of AI across both conventional and 
avant-garde conflict arenas, an astute comprehension of its multifaceted implications 
becomes paramount. Such an understanding will be instrumental in shaping policy 
norms, ethical canons, and impregnable security protocols, aiming to optimally 
leverage AI’s potential while concurrently addressing its inherent challenges (Forrest, 
et al. 2020). 

In sum, AI’s integration into established military spheres possesses the transformative 
potential to reshape military doctrine and praxis. The academic elucidations 
referenced herein shed light on the myriad ways AI is influencing land, sea, air, and 
cyberspace engagements, underscoring the paramount advancements and associated 
conundrums, with a clarion call for sagacious deployment, cognizant of the ethical, 
juridical, and societal ramifications. Future endeavors in research, innovation, and 
international solidarity are imperative.

2.2. AI and the new domains of warfare: cyber, space and cognitive
Beyond the tangible boundaries of traditional battlegrounds, warfare has evolved 
into diverse spheres, specifically cyberspace, the vastness of outer space, and the 
intricate cognitive milieu. Spearheading this evolution is the rapid development 
of Artificial Intelligence which, while being an enabler, also introduces complex 
challenges (Horowitz 2018).

The intrusion of AI within the realm of cyber warfare has been both profound 
and multifarious. It acts as a force multiplier, enhancing offensive prowess while 
concurrently fortifying defensive bulwarks (Buchanan 2017). Through AI, there’s an 
augmentation in the capacity for predictive analytics, enriched threat discernment, 
accelerated response rates, and the streamlining of various cybersecurity processes. 
Simultaneously, this integration unveils a potential Pandora’s Box: the specter 
of advanced AI-fueled cyber onslaughts, characterized by their complexity and 
unpredictability (Shakarian, Shakarian and Ruef 2013).

The vast void of outer space, once a frontier of exploration and curiosity, is 
gradually being sequestered for militaristic endeavors. AI’s imprint in this domain 
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is indisputable, orchestrating precise satellite navigation, enhancing remote sensing 
capabilities, and proffering meticulous space-based surveillance (Johnson-Freese 
and Handberg 2018). Yet, the infusion of AI in space-centric conflict is not devoid 
of quandaries (Fourati and Alouini 2021, 213-243).). There emerges a plethora 
of concerns ranging from the peril of space debris proliferation, the potential for 
satellite mishaps, and the looming danger of inadvertent, escalatory confrontations 
(Kessler and Cour-Palais 1978, 2637-2646). 

The cognitive theater, often intangible yet profoundly impactful, witnesses 
AI’s burgeoning role in sculpting information warfare strategies, orchestrating 
psychological campaigns, and modulating propaganda dissemination. Through 
AI-driven algorithms, these operations attain unparalleled precision and impact. 
However, this very precision begets its own set of dilemmas – the avenues for 
manipulation, the potential to perpetrate deceit, and the threat to the very fabric of 
democratic institutions and processes (Bradshaw and Howard 2019). 

The inextricable weave of AI across diversified warfare domains signals a 
future replete with both unprecedented possibilities and formidable challenges. 
Recognizing this duality is imperative. As such, this scholarly treatise underscores 
the necessity of an integrative, cross-disciplinary modus operandi to dissect and 
navigate the intricacies associated with AI-driven warfare. It is an endeavor that 
mandates a harmonious confluence of technological advancements and sagacious 
policy-making, all aimed at ensuring global security, upholding ethical standards, 
and fostering international equilibrium.

3. AI Implementation in Military Operations 
and Implications for Outer Space Security

This section aims to delve into some notable real-world examples, examining 
the intricate integration of AI within military operations and the subsequent 
ramifications for outer space security.

3.1. Project Maven
Project Maven, also known as the Algorithmic Warfare Cross-Function Team 
(Strout 2022), was initiated by the United States Department of Defense (DoD) 
and launched in April 2017. The primary goal was to implement AI technologies to 
interpret vast amounts of video data. Using machine learning, the project aimed to 
assist human analysts by sifting through the considerable amounts of data gathered 
daily, thereby allowing for quicker identification of potential threats and actionable 
intelligence.

The data-handling capabilities demonstrated by Project Maven highlight the 
potential for AI in managing and analyzing data from satellite constellations in 
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real-time. This could facilitate more efficient monitoring of outer space and timely 
identification of threats, such as space debris or hostile satellites (Strout 2022).

Drawing on methodologies from Project Maven, AI can be used to process satellite 
data, identify potential threats, monitor celestial bodies, and even detect signs of 
adversary activities in space. Moreover, the capabilities demonstrated by Project 
Maven can be adapted to predict and detect activities like adversarial satellite 
maneuvers, potential collisions, or identifying stealth space assets. This becomes 
especially crucial as nations develop anti-satellite capabilities and other offensive 
space assets. 

Finally, the high-speed analysis capabilities of systems like Project Maven, when 
combined with relay satellites, can ensure that ground forces receive real-time 
intelligence from space-based assets. This means faster response times to emerging 
threats and more efficient use of resources in theater.
In terms of the implications for security and defense on the ground, Project Maven 
contributed to enhanced missile defence, improved battlefield awareness, and 
assisted in infrastructure and asset monitoring (Strout 2022).

Project Maven stands as a testament to the synergistic power of AI and space-
based capabilities. As AI continues to progress and integrate further into defense 
infrastructures, the boundaries it can push in terms of outer space security and 
ground defense are vast. Properly harnessed, this synergy can reshape the strategic 
landscapes of defense, both in space and on the ground, providing military decision-
makers with advanced tools for maintaining national and global security.

3.2. BAE Systems Taranis
Developed by BAE Systems, the Taranis is an advanced stealth drone prototype 
designed to push the boundaries of unmanned combat air vehicle (UCAV) 
capabilities (BAE Systems n.d.). Rooted in advanced AI, this drone is adeptly crafted 
to autonomously execute sophisticated missions, which include precision targeting, 
intelligence collection, and evasion of enemy detection systems.

As technologies like Taranis advance, the potential for their adaptation to outer 
space missions becomes apparent. AI-driven systems, inspired by Taranis, could 
handle satellite maintenance autonomously (Fourati and Alouini 2021). Such 
systems might detect issues, repair components, and assist in refueling tasks, thereby 
extending the lifespan of orbiting satellites and optimizing their utility. Moreover, 
leveraging Taranis’s intelligent evasion capabilities, future AI-backed systems might 
autonomously track, categorize, and safely manage potentially hazardous space 
debris, thereby safeguarding vital space-based assets.

In an increasingly contested space domain, where the potential for conflicts to 
extend beyond Earth is becoming a reality, autonomous systems modeled after 
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the Taranis could be instrumental in rapid defensive actions. These actions could 
include shielding assets from anti-satellite missiles or counteracting electronic 
warfare attempts.

Space-based assets, inspired by the Taranis’s autonomy, could play a pivotal role in 
real-time data relay. Ground forces, dependent on a constant stream of intelligence 
from space, would benefit significantly from such enhanced communication 
channels, thereby improving mission coordination and threat response. Similar to 
Taranis’s stealth and reconnaissance capabilities, its space counterparts could be used 
for persistent surveillance of potential ground threats. These systems could leverage 
AI to analyze and predict enemy movements, serving as early warning systems that 
alert ground defenses to incoming attacks or adversarial advancements.

By extrapolating the capabilities of systems like Taranis into the vastness of outer 
space, defense strategies can be redefined, creating a seamless integration between 
aerial and spatial domains. This synergy, powered by AI, holds the potential to 
significantly reshape the strategic defense landscape in the years ahead, offering a 
new level of readiness and responsiveness to military operations on a global scale.

3.3.  U.S. Space-Based Infrared System (SBIRS)
The Space-Based Infrared System (SBIRS) is a critical component of the U.S. 
defense strategy, designed to maintain constant surveillance and provide early 
warning against missile threats (Lockheedmartin, n.d.). It consists of satellites 
in geosynchronous earth orbit (GEO) and sensors hosted on satellites in highly 
elliptical orbit (HEO).

SBIRS plays a significant role in missile warning, missile defense, and battlespace 
awareness. By leveraging the expansive vantage points provided by space orbits, 
SBIRS enhances terrestrial defense mechanisms and offers commanders and 
policymakers real-time insights into enemy movements and strategic deployments. 

The integration of Artificial Intelligence (AI) into SBIRS amplifies its potential by 
ensuring rapid and accurate data processing, which is indispensable for contemporary 
defense systems. AI aids in threat assessment, sifting through a multitude of infrared 
events to detect missile launches or other potential threats promptly and reliably. 

With the fusion of AI and SBIRS, ground-based missile defense systems can be 
activated immediately upon the detection of a threat, thereby ensuring a heightened 
state of readiness. This early warning capability is vital for safeguarding critical 
infrastructures and populations from potential missile strikes. 

Moreover, the presence of a high-capability system like SBIRS, bolstered by AI, 
serves as a deterrence against potential adversaries. The knowledge that missile 
launches and other aggressive acts can be detected almost instantaneously can 

No.3/2023, JULY-SEPTEMBER
https://doi.org/10.53477/2284-9378-23-44



213

OF ”Carol I” NATIONAL DEFENCE UNIVERSITY

BULLETIN

dissuade hostile actions. Additionally, it provides a strategic advantage in diplomatic 
negotiations, as nations equipped with such advanced systems can advocate from a 
position of strength.

In summary, the synergy of SBIRS and AI showcases a future-forward approach 
to defense, epitomizing the benefits of integrating space-based capabilities with 
advanced computational technologies. As potential threats become increasingly 
sophisticated, systems like SBIRS, backed by the power of AI, remain pivotal in 
maintaining a strategic advantage and safeguarding terrestrial assets.

3.4. European Data Relay System (EDRS)
EDRS, often referred to as the “SpaceDataHighway” (European Space Agency (ESA), 
n.d.), represents a pioneering European constellation of geostationary satellites 
designed to facilitate the rapid relay of information between satellites, spacecraft, 
UAVs, and ground stations. 

The integration of Artificial Intelligence (AI) with EDRS’s real-time data relay 
capabilities significantly optimizes the flow of critical data. This integration ensures 
seamless communication and enhances the speed and efficiency of data processing 
and analysis. EDRS, augmented by AI, emerges as a fundamental component for 
real-time threat analysis. It ensures swift, reliable communication between various 
space assets and augments collaborative defense mechanisms in space. 

A notable capability of EDRS is its inherent ability to continuously transmit substantial 
volumes of data. The integration of this feature with AI technologies enables smarter 
data routing, efficient priority assignment, and accelerated processing. Consequently, 
critical information can reach decision-makers expeditiously, thereby facilitating 
timely and data-driven decisions (European Space Agency (ESA), n.d.).
A salient advantage of EDRS lies in the seamless communication it facilitates among 
space assets. The integration of AI introduces an advanced layer of intelligent 
communication management. For example, in situations where potential satellite 
interference or congestion may occur, AI can assist in channel optimization, 
significantly reducing the risk of communication failures.

For Unmanned Aerial Vehicles (UAVs) engaged in reconnaissance missions, 
the AI-enhanced EDRS can dramatically accelerate the flow of essential data. 
Advanced algorithms are capable of processing incoming data streams, isolating 
and emphasizing potential threats or points of interest. This technology ensures 
that ground forces receive timely and precise information, thereby boosting their 
operational efficiency.

As AI integration into documented military operations and technological 
advancements persists, its transformative potential becomes increasingly clear. 
These real-world applications are not only redefining current military paradigms 
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but are also illuminating the imminent opportunities and challenges associated with 
outer space security. The harmonious integration of AI with these technological 
advancements marks a significant stride towards a more secure and vigilant outer 
space ecosystem. 

This section aimed to offer strategic military decision-makers a comprehensive 
understanding of the EDRS system’s capabilities, especially when enhanced by AI 
technologies. It underscored the potential of such a combination to significantly 
improve outer space security by enabling more efficient and effective decision-
making processes.

3.5. Comparative Analysis
To provide a more in-depth understanding of the transformative power of AI in 
military and space operations, it is vital to critically examine key initiatives in the 
field. This entails a comparative analysis of four major projects: Project Maven, 
BAE Systems’ Taranis, the U.S. Space-Based Infrared System, and the European 
Data Relay System. The criteria for this evaluation include examining the strategic 
aims, the technological infrastructure, the operational outcomes, and the ethical 
conundrums associated with each project.

Project Maven focuses on automating the object recognition process in enormous 
data sets. It leverages machine learning algorithms to sift through visual data, 
significantly enhancing data analysis speed. However, its effectiveness in real-world 
combat scenarios is still a subject of debate. A significant ethical issue arising from 
Project Maven is its potential misuse in civilian surveillance, alongside concerns 
about automating aspects of warfare.

In contrast, BAE Systems’ Taranis aims to revolutionize aerial combat through an 
autonomous combat drone capable of both reconnaissance and attack. Utilizing 
advanced AI-driven flight and targeting systems, Taranis has successfully 
demonstrated its autonomous flight capabilities. However, it has not yet been 
operationalized in real combat. The drone’s capability to make life-or-death decisions 
raises critical ethical questions, particularly concerning the role of human oversight 
in automated warfare.

Turning to space applications, the U.S. Space-Based Infrared System primarily serves 
as an early-warning system for missile defense. It relies on infrared sensors to detect 
the heat signatures generated by missile launches. While it has enhanced missile 
detection capabilities, it may encounter limitations against new forms of stealth 
technology. Moreover, this system raises ethical questions concerning unauthorized 
global surveillance and the growing militarization of space.
The European Data Relay System offers another facet of space technology, focusing 
on enabling rapid data relay between Earth and orbiting satellites. Although 
designed for civilian use, its laser communication technology could be co-opted 

No.3/2023, JULY-SEPTEMBER
https://doi.org/10.53477/2284-9378-23-44



215

OF ”Carol I” NATIONAL DEFENCE UNIVERSITY

BULLETIN

for military surveillance. It has successfully bolstered real-time communication but 
remains vulnerable to potential hacking, presenting an ethical challenge in terms of 
data security and the intended purpose of the technology.

In conclusion, this comparative analysis reveals that while each project contributes 
uniquely to the landscape of AI-enabled military and space operations, they all 
introduce new ethical challenges. My viewpoint aligns with the notion that these 
projects are groundbreaking in their potential to revolutionize military strategy 
and space operations. However, this excitement must be balanced with ethical 
considerations. As these technologies continue to evolve, they pose unprecedented 
questions about warfare and surveillance ethics, questions that we must address 
proactively to harness their full potential responsibly.

4. The Integration of Artificial Intelligence into Institutional 
Dialogues Regulating the Military Domain

As Artificial Intelligence technologies penetrate various sectors, the military 
domain is not an exception. The speed, accuracy, and potential capabilities of AI 
undoubtedly bring about benefits. However, the amalgamation of such technology 
with military strategy and tactics introduces multifaceted challenges. This section 
delves into the necessity of dialogue around the integration of AI, strategies for its 
incorporation, and the pivotal role of institutional dialogues in shaping AI’s future in 
the military (Davis 2022, 74-90). The section focuses on the integration of Artificial 
Intelligence (AI) into institutional dialogues regulating the military domain. The 
content provides a comprehensive examination of the ethical and security concerns 
associated with incorporating AI technologies into military strategies and tactics. It 
emphasizes the need for international collaboration and discourse among various 
stakeholders to address these challenges effectively. 

In the early developmental phases of AI, the technology manifests significant ethical 
and security considerations. The capability of AI systems to function autonomously, 
especially within combat contexts, introduces profound ethical quandaries, 
chiefly regarding accountability during potential breaches of warfare principles 
(Forrest E., et al. 2020). Compounding this challenge is the ‘black box’ nature of 
certain AI technologies, where the decision-making processes remain obscured, 
raising concerns, especially in contexts where the deployment of lethal force is in 
play. Moreover, as AI’s boundaries expand, they may inadvertently transgress the 
foundational principles of international humanitarian conventions. Given these 
multifaceted intricacies, sustained discourse, rooted in both technical expertise and 
policy-driven insights, emerges as indispensable.

To foster a well-informed discourse on the intersection of Artificial Intelligence (AI) 
and military operations, a multidimensional approach grounded in diverse expertise 
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is imperative. An enriched understanding of this domain emerges when there’s a 
harmonious interplay between computational scientists, ethicists, legal professionals, 
defense strategists, and policy architects. Regular engagements, exemplified by 
structured workshops, symposia, and expert exchange initiatives, serve as pivotal 
avenues, ensuring that key stakeholders remain abreast of the evolving dynamics 
and ethical intricacies of AI’s role in defense (Forrest, et al. 2020).

In addressing the integration of Artificial Intelligence (AI) within military 
operations, there is a pressing need to transition from insular perspectives to more 
comprehensive, global deliberations. Constructing a cohesive set of standards for 
the deployment of AI in armed contexts demands an unwavering commitment 
to international collaboration. This sentiment is exemplified by endeavors such 
as those undertaken by the United Nations Group of Experts on Autonomous 
Lethal Weapons Systems. Moreover, to remain abreast of the dynamic nature of AI 
advancements, it is imperative that these technological developments become staple 
topics in recurrent institutional discussions. Such proactive measures ensure that 
global norms remain attuned to the most recent challenges and innovations related 
to AI in the military sphere (Davis 2022).

While the revolutionary potential of Artificial Intelligence (AI) in military and 
extra-atmospheric security is compelling, seamless integration into institutional 
frameworks becomes crucial when considering the specific projects previously 
mentioned in this paper: Project Maven, BAE Systems’ Taranis, the U.S. Space-Based 
Infrared System, and the European Data Relay System.

Taking Project Maven as a case study, this project serves as an illuminating example 
of the necessity for a multidisciplinary approach. It calls for the involvement of 
ethicists in AI, software developers, and military officials to construct an ethical 
framework for automated reconnaissance. This is not merely a technical challenge 
but also an ethical and legal one, demanding collaborative efforts.

The BAE Systems’ Taranis project underscores the immediate need for stringent 
regulations surrounding the deployment of autonomous drones in combat 
scenarios. Institutional dialogue should actively involve technology developers, 
experts in international humanitarian law, and security policymakers. This dialogue 
aims to create strict guidelines that govern the authentic usage of such disruptive 
technologies.

For systems like the U.S. Space-Based Infrared System and the European Data 
Relay System, the stakes in extra-atmospheric security are markedly high. Here 
too, international institutional dialogue is necessary to address issues such as 
cybersecurity risks and the weaponization of space. These dialogues should include a 
diverse array of stakeholders to establish norms and regulatory frameworks.
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Incorporating Artificial Intelligence within the military sphere presents an 
undeniable evolution that demands careful attention. Navigating this emergent 
terrain mandates an amalgamation of diverse knowledge, sustained cooperative 
efforts, and regularized discourses. Institutional engagements, through their 
facilitation of these vital conversations and alliances, critically influence the trajectory 
of AI’s role in warfare, with a profound commitment to maintaining global stability, 
upholding ethical standards, and respecting humanitarian tenets.

From my viewpoint, while these technologies are groundbreaking, they also demand 
a thoughtful ethical perspective. Humanity may not yet possess the wisdom required 
for their ethical application. Further research and perhaps more time are needed to 
adequately address the ethical considerations surrounding AI in military and space 
security settings.

Furthermore, as AI technology continues to evolve at a rapid pace, policies and 
regulations governing its use in the military context must be continually reviewed 
and updated. This necessitates that institutional dialogues are not static but are 
adaptive and responsive to the changing landscape of AI technology. Regular reviews 
of these policies, led by experts in AI, ethics, law, and military strategy, will ensure 
that they remain effective and relevant (Davis 2022).

In addition, the education of decision-makers is paramount. Military strategists, 
policymakers, and commanders must be not only informed about the current 
capabilities and limitations of AI but also educated on the ethical, legal, and 
operational implications of its use. This may be facilitated through dedicated 
educational programs, training sessions, and strategic war games that incorporate 
AI scenarios. These initiatives will equip those in positions of authority with the 
knowledge and tools they need to make informed, responsible decisions about the 
integration of AI into military operations (Forrest E., et al. 2020).

Finally, it is worth emphasizing the importance of collaborative learning between 
nations. The challenges posed by the integration of AI into military operations are 
global in nature, and solutions can be most effectively identified and implemented 
through international cooperation. Sharing insights, strategies, and best practices 
among nations—via formal agreements, multinational working groups, or 
international conferences—can significantly contribute to the establishment of 
robust, globally recognized standards for the use of AI in a military context. Such 
international cooperation should not only be among allies but should extend to 
include a broader array of nations, fostering a more comprehensive and globally 
aligned approach to the challenges and opportunities that AI presents in the realm of 
defense and security.

While the potential of AI in military applications is immense, integrating these 
technologies into current operations comes with its own set of challenges and moral 
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dilemmas. The issues raised by AI—ranging from impacts on human cognition 
to new vulnerabilities—cannot be overlooked. In my perspective, while these 
technologies are undoubtedly revolutionary, humanity may not yet possess the 
wisdom required for their ethical application. More research and perhaps more 
time are needed to adequately address the ethical considerations surrounding AI in 
military and space security settings.

Conclusions

The evolution of warfare is intrinsically tied to technological advancements, 
with Artificial Intelligence (AI) emerging as a particularly transformative force, 
as underscored throughout this article. Our exploration has illuminated the 
multifaceted nature of AI’s influence across both traditional and emerging domains 
of warfare, with case studies illustrating its profound implications for terrestrial and 
outer space security.

Several key insights can be derived from our discourse:
1. Interdisciplinary Collaboration: The intricate nature of AI technologies 
necessitates a collaborative approach, intertwining expertise from 
computer science, ethics, law, military strategy, and policy-making. Such 
an interdisciplinary synergy ensures a comprehensive understanding and 
responsible deployment of AI in military settings.
2. Regulatory Imperatives: The integration of AI into warfare highlights the 
need for international norms and standards. Institutions, particularly those 
at the forefront of military regulations, must proactively foster dialogues to 
establish these frameworks, taking cues from initiatives such as the United 
Nations Group of Governmental Experts on Lethal Autonomous Weapons 
Systems.
3. Ethical and Security Concerns: The inherent challenges associated with AI, 
including the ‘black box’ dilemma, autonomous decision-making capabilities, 
and compatibility with international humanitarian laws, accentuate the 
importance of ethical considerations. Balancing technological prowess with 
ethical obligations is paramount.
4. Future Preparedness: The rapid pace of AI development demands that 
military professionals and policymakers remain abreast of technological 
trends. Strategies must be both adaptive and forward-looking. This proactive 
approach aids in maximizing AI’s potential benefits while mitigating its 
associated risks.
5. Outer Space Security: With outer space emerging as a critical domain 
of modern warfare, the confluence of AI with space technologies, such as 
the European Data Relay System (EDRS), holds significant implications for 
terrestrial defense and security. Ensuring the responsible deployment of AI in 
this realm is vital for global stability.
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Considering the transformative potential and challenges of AI, it is recommended 
that nations invest in interdisciplinary research initiatives that bridge technology, 
law, ethics, and military strategy. This research should inform the creation of 
comprehensive, internationally harmonized regulations and standards. Furthermore, 
military strategists and policymakers should engage in regular consultations with 
AI experts, ethicists, and international peers to refine and adapt strategies as the 
technology evolves.

In closing, this article has aimed to provide a comprehensive yet nuanced 
understanding of AI’s transformative role in modern warfare, especially concerning 
space security. As someone deeply invested in this field, I believe these technologies 
hold unprecedented potential. However, it is crucial to approach them with caution 
and ethical rigor. The balance between innovation and ethical application is delicate 
and will require further study and international cooperation to maintain.

In summary, while AI offers transformative potential, its integration into the military 
domain must be approached with caution, clarity, and an unwavering commitment 
to ethical principles. As we stand at the crossroads of technological innovation and 
its profound impact on warfare, the role of institutions in guiding this trajectory 
becomes ever more crucial. Only through informed, collective action can we ensure 
that the future of warfare, shaped by AI, aligns with our global security objectives, 
ethical norms, and humanitarian values.
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