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Abstract

Acrtificial Intelligence (Al) is rapidly emerging as a pivotal force in national security. This
research paper explores the current applications of Al in national security, the potential future
trajectories, and the associated challenges. The study delves into the symbiotic relationship
between Al and machine learning, the role of Natural Language Processing (NLP) in
intelligence gathering, and the use of Al in military applications, counterterrorism tactics, and
combat strategies. The research also examines the potential misuse of Al, emphasizing the
importance of robust strategies for forecasting, prevention, and mitigation. The paper
underscores the profound importance of establishing standards and governance for Al,
focusing on the Al Risk Management Framework (Al RMF). The research aims to contribute
to the academic discourse on Al and national security, providing insights that could inform

policy formulation, strategic planning, and future research in this rapidly evolving field.

Keywords: Artificial Intelligence, National Security, Machine Learning, Natural
Language Processing, Military Applications, Counterterrorism Tactics, Combat Strategies, Al

Misuse, Al Risk Management Framework, Policy Formulation, Strategic Planning.
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Al: The Future of National Security
Introduction

Atrtificial Intelligence (Al) is rapidly reshaping the landscape of national security,
offering unprecedented opportunities for threat detection, intelligence gathering, and
decision-making support (Cathcart, 2019). However, integrating Al into national security also
presents significant challenges and risks. One of the most pressing concerns is the potential
for malicious use of Al. As Brundage et al. (2018) outlined, these malicious uses can range
from creating sophisticated cyber-attacks that exploit vulnerabilities in Al systems to using Al

to generate deep fakes that can disrupt information security and public trust.

Moreover, the industrialization of warfare technologies raises ethical and legal
questions about accountability and potential escalation in conflict situations. The misuse of Al
in relevance can have far-reaching implications for national and international security, making
it a critical area of focus in the discourse on Al and national security.

Considering the potential misuse of Al, it’s crucial to develop robust strategies for
predicting, preventing, and mitigating such risks. This effort requires a multifaceted approach
that includes technical solutions to bolster Al system security, policy measures to regulate Al
use, and ethical guidelines to ensure responsible application within national security contexts.
The Al Risk Management Framework (Al RMF) offers a comprehensive methodology for
managing these risks. This Framework’s application in national security is a central theme of

this paper (Mittelstadt et al., 2016).

This research paper, Al the Future of National Security: A Strategic Approach, delves
into these complex issues. Drawing on recent reports from the Defense Advanced Research
Projects Agency (DARPA, 2023) and the National Security Agency (NSA, 2023) and a wealth
of academic literature, the paper provides a forward-looking perspective on the role of Al in
the future of national security. It offers a strategic roadmap for the effective and ethical

implementation of Al, intending to harness its potential benefits while mitigating its risks.
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Background and Importance of the Study

Artificial Intelligence (Al) stands at the forefront of the technological revolution,
profoundly impacting various national security domains. Integrating Al into national security
strategies is not merely an additive process but a transformative one, redefining traditional
paradigms and offering capabilities that were once the realm of science fiction. These
capabilities include advanced data analysis, precise threat identification, and complex
decision-making processes (Guta, 2022).

However, AI’s rapid evolution and widespread adoption also introduce a unique set of
challenges. Ethical dilemmas, the potential for misuse, and the urgent need for robust
governance and control mechanisms are among the complex issues that arise (Brundage et al.,
2018; Mittelstadt et al., 2016). The intricate nature of these challenges underscores the critical
importance of scholarly exploration into the implications of Al for national security.

This research seeks to illuminate the landscape of Al and national security, providing
an in-depth exploration of the current applications, potential future trajectories, and associated
challenges of Al in this domain. The significance of this research lies in its potential to inform
policy formulation and strategic planning, ensuring that the benefits of Al for national security
are harnessed to their fullest extent while the associated risks are effectively mitigated.

Delving into the intersection of Al and national security, this study aims to provide
insights that could guide the development of strategies for the responsible and efficacious use
of Al in national security contexts. The findings could also contribute to the broader academic
discourse on Al and its societal implications, providing a robust foundation for future research

in this rapidly evolving field.

Research Objectives and Questions

The primary objective of this research is to explore the transformative role of Artificial
Intelligence (Al) in national security. This research aims to contribute to the academic
discourse on Al and national security, providing insights that could inform policy formulation,
strategic planning, and future research in this rapidly evolving field.

The research will address the following overarching research question and its
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associated sub-questions:

Research Question: How is Artificial Intelligence transforming the field of national
security, and what are the implications of this transformation?

Sub-Question 1: What are the current applications of Al in national security, and how
are these applications influencing traditional paradigms and practices?

Sub-Question 2: What are the potential challenges and ethical considerations

associated with using Al in national security, and how can these be effectively addressed?

In addressing these questions, this research will illuminate the intricate dynamics of Al
in national security and chart a course for future exploration, fostering a deeper understanding
of this critical intersection of technology and security. This study stands at the frontier of a
new era, poised to unravel the complexities of Al in national security and contribute to

shaping a future where Al serves as a robust pillar of national defense.

Literature Review: Al in National Security

Artificial Intelligence (Al) technologies have been progressively incorporated into
national security, offering a plethora of applications that can fundamentally alter the field
(Cathcart, 2021; Guta, 2022). These applications encompass threat detection and analysis,
wherein Al can scrutinize extensive data sets to discern potential threats, and predictive
analytics, where Al can prognosticate potential security threats with considerable precision
(Roff, 2019; Mrozek & Gawliczek, 2022). Al is also central to autonomous systems, such as
drones or unmanned vehicles, which can execute tasks without human intervention

(Mittelstadt et al., 2016).

In cybersecurity, Al bolsters security measures by automating the detection of threats
and responding to them more swiftly than human analysts could (NSA, 2023). Al also
facilitates intelligence gathering and analysis, processing and scrutinizing large volumes of
data to amass intelligence (DARPA, 2023). Furthermore, Al can aid in decision-making by
providing real-time analysis of complex situations, enabling leaders to make informed
decisions based on a comprehensive range of data (Kello, 2019). While these applications

underscore the potential of Al in national security, they concurrently raise substantial
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technical, ethical, and legal challenges (Brundage et al., 2018; Jaillant & Rees, 2022).

Machine Learning (ML), a cornerstone of Al, has emerged as a pivotal force in
national security, notably within the space and cybersecurity domains (Cathcart, 2021). The
unique capacity to learn from data and iteratively refine its algorithms underpins numerous Al
applications in this area. Machine learning algorithms can meticulously parse extensive data
sets, identifying patterns and anomalies impervious to human detection but could indicate an
imminent security risk (Roff, 2019; Sergienko, 2022). This capability is vital in predictive
analytics, where machine learning models are employed to accurately forecast potential
security threats. For example, these algorithms can examine patterns in satellite data, enabling
the prediction and prevention of potential space-based threats, while in cybersecurity, machine
learning can analyze patterns in network traffic and user behavior to predict and prevent
cyber-attacks, thereby bolstering digital infrastructures against potential threats (NSA, 2023;
DARPA, 2023). The synergistic relationship between Al and machine learning enhances the
efficiency and effectiveness of threat detection and analysis and paves the way for developing
more advanced, sophisticated Al technologies in national security. When harnessed correctly,
machine learning can be a formidable tool in maintaining national security, turning the tide in

the face of evolving threats (Kello, 2019).

Natural Language Processing (NLP), a crucial Al technology, plays a pivotal role in
national security, particularly in threat intelligence collection from the Dark Web and Deep
Web (Cathcart, 2021; Barker & Neumann, 2020). Its ability to analyze and understand human
language enables it to sift through vast amounts of text data, including social media posts,
news articles, and clandestine communications on the Dark Web, to detect potential security
threats (Roff, 2019; Shetty & Dehghantanha, 2022), including identifying extremist groups,
their online propaganda, or recruitment efforts, and gathering threat intelligence from the
obscure corners of the internet, providing an edge in proactive OSINT defense strategies

(Guta, 2022; Tsang & Kwok, 2020).

Moreover, NLP drives Al models like ChatGPT, which can generate human-like text
based on the input it receives (Brundage et al., 2018). These models can understand context,

infer meaning, and respond to prompts in a way that closely mimics human conversation. This
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capability extends beyond simple text generation to understanding sentiment, extracting
critical information, and identifying patterns in text data. Thus, NLP’s ability to monitor and
interpret vast amounts of digital communication, including those in the Dark Web and Deep
Web, significantly enhances national security (Vanderhaeghen, 2022).

The transformative power of Al is not limited to intelligence gathering and
decision-making; it permeates every facet of national security, including the development of
weapons systems, target identification, and logistics (Cathcart, 2021; Guta, 2022). The advent
of autonomous weapons, capable of selecting and engaging targets without human
intervention, is a testament to AI’s potential and a source of controversy (Mittelstadt et al.,
2016). While technologically advanced, these weapons raise profound concerns about
potential arms races and the ethical implications of autonomous killing (Brundage et al., 2018;
Jaillant & Rees, 2022).

In target identification, Al-powered tools are revolutionizing the process, using
advanced algorithms to analyze video footage and identify enemy combatants or objects of
interest, such as weapons caches (Roff, 2019). This capability enhances the precision of
military operations and mitigates the risk of collateral damage by assisting military forces in
distinguishing between civilians and combatants (Kello, 2019).

In logistics, Al is driving automation, streamlining the tracking of supplies, predicting
demand, and optimizing distribution (DARPA, 2023). Furthermore, Al’s capacity to assist
military forces in managing their budgets and identifying cost savings underscores its
transformative impact on the operational efficiency of the military (NSA, 2023).

As Al technology continues to evolve, its applications in national security are set to
expand, becoming even more integral to maintaining security. The following sections will
delve deeper into these applications, exploring the potential of Al to reshape the landscape of

national security.

Envisioning an Al-Enabled National Security Environment

Artificial intelligence (Al) has revolutionized the field of threat intelligence and

forecasting, providing a new dimension to national security (Andress & Winterfeld, 2014;
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Uthoff, 2015). Al-powered tools can analyze vast amounts of data, identify patterns, and
predict potential threats, thereby enhancing the decision-making process in national security
(Zheng, 2015; Brantly, 2013). For instance, Al can predict the likelihood of cyber-attacks,
providing crucial information to decision-makers and allowing for proactive measures
(Bisson, 2015; Caplan, 2013).

Furthermore, Al enhances cyber intelligence, a crucial aspect of national security in
the digital age. Cyber intelligence involves using Al to collect, analyze, identify, and interpret
threat intelligence data from cyberspace to identify potential threats and inform strategic
decision-making (Andress & Winterfeld, 2014; Uthoff, 2015). Likewise, these Al-powered
cyber intelligence tools can also be used to monitor internet forums and other online platforms
for signs of illicit activities, such as the sale of weapons of mass destruction or materials
(Zheng, 2015; Brantly, 2013).

Figure 2

Al-Enabled National Security Environment

Al-Enabled National Security Environment
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Note: Kurre, J (2023). Integrating Al into the U.S. National Security Strategic Landscape

Accordingly, when leveraging Artificial Intelligence-enabled technologies, it is of
utmost importance to remain conscious of ethics and legalities surrounding human research
subjects, including the adherence to the Al Risk Management Framework (RMF). This
Framework ensures that these technologies are used to respect individual liberties and not

inadvertently create insecure environments (Subrahmanian et al., 2015).

Despite the evolving intricacies, Al-enabled technologies undeniably offer substantial
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benefits to US National Security applications. These benefits are particularly evident in areas
such as threat intelligence fusion, predictive analytics, and heuristics, where the capabilities of
Al can significantly enhance the efficiency and effectiveness of operations.Al and National
Security Strategy.

Role of Al in National Security Strategy

As the digital landscape evolves, Al technologies are increasingly utilized to enhance
intelligence gathering, decision-making, and strategic planning (Cathcart, 2021; Guta, 2022).

Al’s ability to analyze vast amounts of data and identify patterns provides valuable insights

that can inform strategic planning and threat identification (Roff, 2019; Mrozek & Gawliczek,
2022). Furthermore, AT’s role extends to creating realistic simulations of enemy forces, aiding
in wargaming and strategic planning (DARPA, 2023). Al technologies also enhance
decision-making by assessing risks and predicting conflicts, providing crucial information to
decision-makers (Kello, 2019; Sergienko, 2022). Blending Al-enabled applications and
technologies with US National Security Strategies is demanding, but its potential benefits are

undeniable (Lee, 2021; Stone, 2022).

Potential Benefits and Challenges

Al technologies offer numerous benefits in the realm of national security. They can
automate and enhance intelligence collection, improve decision-making, and enable more
effective responses to threats. Al can also facilitate the development of autonomous weapons
systems and assist in target identification and logistics (Cathcart, 2021; Guta, 2022). However,
the adoption of Al also presents significant challenges. These include ethical concerns related
to autonomous weapons, the potential for Al-enabled cyber threats, and the need for robust
legal and regulatory frameworks to govern the use of Al in national security contexts
(Hoffman & Mason, 2019; Kuhn, 2020; Rid, 2018).

The cross-border flow of big data, a crucial aspect of Al implementation, directly
impacts national security and is a complex part of data security. Countries strive to balance the
potential economic benefits of data flow with the need to mitigate national security risks. This
balance requires clear regulations, a robust legal system, and effective data protection
management (Zhang, 2020).

Artificial Intelligence in National Security is multifaceted and constantly evolving, and
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as a consequence, Al-enabled applications across national security sectors are likely to

expand, presenting new possibilities and challenges (Lee, 2021; Stone, 2022).

Philosophical Worldview and Research Design

The philosophical worldview underpinning is a research technique that significantly
influences the research design, shaping the research questions, methods, and interpretation of
findings (Creswell & Creswell, 2018). In the context of this paper, which explores the
transformative role of Al and ML in national security, the research design is guided by a
pragmatic worldview. As a philosophical tradition, pragmatism is open to multiple methods
and different worldviews and is driven by the research question (Creswell & Creswell, 2018).
It integrates different perspectives and methodologies, making it suitable for complex,

multifaceted fields like Al and ML (Feilzer, 2010).

In the study of Al and ML, this pragmatic approach enables the researcher to use
quantitative and qualitative methods, providing a comprehensive understanding of the subject.
For instance, quantitative methods such as algorithm testing and data analysis can be used to
understand the technical aspects of Al and ML, while qualitative methods such as interviews
or observations can provide insights into the societal and ethical implications of these
technologies (Creswell & Creswell, 2018; Feilzer, 2010). This approach aligns with the
objectives of this paper, which seeks to explore both the technical and societal dimensions of

Al and ML in national security.

The philosophical worldview also impacts ethical considerations in Al and ML
research. A pragmatic approach acknowledges the potential for power imbalances and ethical
dilemmas in using Al and ML and emphasizes the need for ethical guidelines and
accountability mechanisms in their implementation (Creswell & Creswell, 2018; Feilzer,
2010). In the context of national security, this is particularly relevant where the use of Al and

ML can have significant implications for privacy, human rights, and international law."

The philosophical worldview in Al and ML research is further elaborated in the paper
Tracing and Visualizing Human-ML/AI Collaborative Processes through Artifacts of Data
Work (Rogers & Crisan, 2023). The researchers argue that the human element is essential in
automated machine learning technology (AutoML), as it still requires considerable human

labor and coordination to be functional. The collaboration between human and machine
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learning processes adds serendipity to the capabilities and outputs of an ML/AI system,
making it challenging to address with existing design methodologies. Therefore, the
researchers propose using visual analysis to help technical and non-technical experts trace
AutoML-assisted data work, thus providing a common language for shared discourse for their

developing AutoML system (Rogers & Crisan, 2023).

In another study, High energy physics has a constant demand for random number
generators (RNGs) with high statistical quality (Anonymous, 2023), the philosophical
worldview emphasizes the importance of developing and implementing RNGs in high-energy
physics. The researchers argue that the philosophical worldview can significantly impact the
research design and methodology, influencing the choice of statistical analysis methods and
the interpretation of the findings. This study further underscores the importance of the
philosophical worldview in Al and ML research, particularly in high-energy physics
(Anonymous, 2023).

These studies emphasize the importance of the philosophical worldview in Al and ML
research. As reported in previous paragraphs, this philosophical worldview can enormously
influence the research design, the choice of methods and techniques, and the interpretation of
the findings. Therefore, it is crucial for researchers in Al and ML to carefully consider their

philosophical worldview when conducting their research.

Data Collection Strategies: Qualitative, Quantitative, and Mixed Methods

When conducting AI/ML research, data collection strategies blend qualitative,
quantitative, and mixed methods, offering unique insights into the research problem (Creswell
& Creswell, 2018).

Qualitative data collection strategies are primarily employed when the research
explores a particular phenomenon and its underlying reasons, opinions, and motivations.
These strategies are designed to provide a depth of understanding that quantitative methods
often cannot offer and are instrumental in AI/ML research when the emphasis is on
understanding user experiences and exploring ethical implications.

Qualitative methods usually involve in-depth interviews, focus groups, and
observations that provide rich, detailed data on individual experiences with Al technologies,

their perceptions of these technologies, and the factors that influence these perceptions.
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Moreover, these focus groups can offer insights into a group’s collective views and
experiences, which can be particularly useful when exploring societal or community-level
impacts of AI/ML. Observations, whether participant or non-participant, allow researchers
togather data on actual behavior in real-world settings rather than relying on self-reported

behavior, which can sometimes be inaccurate (Creswell & Creswell, 2018).

On the other hand, Quantitative data collection strategies are typically employed when
the research aims to quantify the problem by generating numerical data that can be
transformed into usable statistics. These strategies are beneficial in AI/ML research when the
focus is on measuring the performance of Al algorithms, comparing different ML models, or
assessing the impact of Al technologies on specific, measurable outcomes. Quantitative
methods often involve surveys, experiments, and secondary data analysis. Surveys, for
instance, can provide a broad overview of a population’s attitudes toward Al, usage patterns,
or understanding of Al technologies. On the other hand, experiments can be used to test
hypotheses about the performance of different Al algorithms under controlled conditions. The
analysis of secondary data, such as usage logs or performance metrics, can provide insights

into the real-world performance of Al technologies (Creswell & Creswell, 2018).

Mixed methods data collection strategies involve integrating both qualitative and
quantitative data, providing a more comprehensive interpretation of the research problem than
either approach alone. In AI/ML research, mixed methods can be beneficial for exploring the
complex interplay between Al technologies, human users, and the broader societal context.
For instance, a mixed methods approach might involve using quantitative methods to measure
the performance of an Al algorithm and then using qualitative methods to explore user
experiences and perceptions of the technology. The mixed method could provide insights into
how well the technology performs and how it is perceived and used in real-world settings.
Mixed methods can also be used to triangulate findings, enhancing the validity of the research.
As such, researchers might use qualitative methods to explore the ethical implications of
AI/ML and then use quantitative methods to measure public attitudes toward these ethical
issues. Accordingly, by comparing and integrating from both methods, researchers can gain a

more nuanced understanding of the ethical landscape of Al (Creswell & Creswell, 2018).

In Tracing and Visualizing Human-ML/AI. Collaborative Processes through Artifacts

of Data Work (Rogers & Crisan, 2023), the researchers argue that the human element is
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essential in automated machine learning technology (AutoML), as it still requires
considerable human contribution and coordination to be functional. Therefore, the
researchers propose using visual analysis to help technical and non-technical experts trace
AutoML-assisted data work, thus providing a common language for shared discourse for

their developing AutoML system (Rogers & Crisan, 2022).

Ethical Considerations in Research

Ethical considerations are a cornerstone in any research, but they add complexity when
AI/ML technologies are involved. Using these technologies in research introduces unique
ethical challenges, mainly when human subjects are involved (Brundage & Russell, 2018).
For instance, AI/ML technologies can be used to analyze large datasets, including personal
data, which raises concerns about privacy and consent. Researchers must ensure that they have
obtained informed consent from individuals whose data is being used and that they are
complying with data protection laws and regulations (Cath & Sadeh, 2018).

Ethical considerations extend to designing and implementing these technologies in the
context of AI/ML technologies used for conducting human research. AI/ML technologies
should be guided by fairness, transparency, and accountability (Brundage et al., 2018).
Researchers must ensure that using these technologies does not result in discriminatory or
unfair outcomes and that they are transparent about how the technologies work and what they

are being used for.

Furthermore, when AlI/ML technologies are used in regulated industries such as
healthcare and finance, every task these technologies perform could potentially be scrutinized
by regulatory bodies. For instance, in the Healthcare industry, AI/ML technologies must
comply with Health Insurance Portability and Accountability Act (HIPAA) regulations, which
protect the privacy and security of health information (US Department of Health and Human
Services, 2003). Similarly, in the Financial industry, these technologies must comply with
Payment Card Industry Data Security Standard (PCI DSS) regulations to secure credit card
transactions against data theft and fraud (PCI SSC, 2018).
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One of the primary ethical considerations in AI/ML research is the potential to misuse
these technologies. As Al systems become more sophisticated and pervasive, there is an
increasing risk that they could be used in ways that harm individuals or society. For instance,
Al technologies could spread misinformation, manipulate public opinion, or infringe privacy
rights. Therefore, researchers are responsible for considering these potential harms and taking

steps to mitigate them (Soni, Wang, & Gupta, 2023).

Another critical ethical consideration is the impact of Al/ML technologies on job
displacement. As these technologies continue to automate various tasks, there is a risk that
they could lead to job losses in specific sectors. Researchers must therefore consider the social
and economic implications of their work and strive to develop technologies that augment
human capabilities rather than replace them (Soni et al., 2023).

Ethical considerations are a critical aspect of AI/ML research. Researchers must
navigate a complex landscape of ethical and regulatory challenges to ensure that their use of
these technologies is responsible, fair, and compliant with relevant laws and regulations. By
integrating these considerations into their research design, researchers can contribute to

developing Al/ML technologies that are effective, efficient, ethical, and socially responsible.

Ethical Considerations for using AI/ML in Threat Intelligence

Integrating AI/ML technologies in threat intelligence has opened new possibilities for
detecting and mitigating threats in various domains. However, using these technologies also
raises several ethical considerations that need to be addressed to ensure their responsible and

practical application.

AI/ML technologies have the potential to significantly enhance our ability to predict
and respond to threats. In Cybersecurity, these technologies can analyze network traffic and
identify patterns that may indicate a cyber-attack. Once a potential threat is identified, the Al
can take immediate action to mitigate the threat, such as blocking the source of the attack or
alerting the network administrator (Buczak & Guven, 2016). This proactive approach to threat
intelligence can significantly reduce the impact of cyber-attacks and improve the network’s

overall security.
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However, using AI/ML in threat intelligence raises several ethical considerations. One
of the primary concerns is the potential for bias in the algorithms used by these technologies.
Al/ML algorithms are trained on data, and if the data used for training is biased, the
algorithms can also become biased, leading to unfair or discriminatory outcomes (Zliobaite &
Custers, 2016). For instance, if an Al system used for threat intelligence is trained on data that
over-represents specific threats, it may become overly focused on those threats and overlook

others.

Another ethical consideration is the issue of transparency and explainability. Al/ML
algorithms can be intricate and opaque, making comprehending how Al systems construct
decisions challenging while also raising concerns about accountability, as human resources
may not understand the factors that influence the decisions made by these Al systems (Huriye,
2023). For instance, if an Al system constructs an erroneous decision, it generates incredible
complexity to demarcate the root cause or origination of the occurrence, including the
capability to mitigate such events from reoccurring.

Privacy is another significant ethical concern. AI/ML technologies often require access
to large amounts of data to function effectively. In the context of threat intelligence, this data
may include sensitive information about individuals or organizations. The use of this data
raises privacy and data protection concerns, specifically if the utilized data is not a derivative

of personal acknowledgment or signed privacy consent (Huriye, 2023).

Using AI/ML technologies in threat intelligence raises complicated ethical concerns.
Policymakers, developers, and researchers must collaborate to develop and implement ethical
guardrails to effectively manage Al/ML-related bias, transparency, accountability, and privacy
issues while promoting human welfare and effectively addressing threat management posture

(Huriye, 2023).
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Role of Al: Threat Intelligence Fusion

Threat Intelligence Fusion, powered by Artificial Intelligence (Al) and Machine
Learning (ML), is a multidimensional concept that extends beyond cybersecurity. It involves

integrating and analyzing diverse data sources to generate actionable intelligence for

mitigating threats across various spheres of national security (Sufi, 2023).

AI/ML technologies play a pivotal role in this process by enabling the analysis of large
and complex datasets, the detection of patterns and anomalies, and the generation of actionable
intelligence that influence strategic decision-making at the highest levels, aiding and defending
various national security threats.

Furthermore, Al and NLP can be used to generate a single index at the country level
that assesses the cyber threat a country face (Sufi, 2023). This process was validated by
analyzing live Twitter feeds over 75 days, including 15,983 tweets in 47 languages. Strategic
decision-makers can use the generated daily cyber threat indexes to adjust their cyber
preparedness and mitigate the detrimental damages inflicted by cybercriminals (Sufi, 2023).

Threat Intelligence Fusion can detect and analyze threats of all kinds, including
cybersecurity, national security, and public health threats. For example, it can track the
proliferation of weapons of mass destruction or the spread of infectious diseases.

Despite the substantial advancements in AI/ML-enabled Threat Intelligence and
Open-Source Intelligence Fusion applications, ethical concerns still demand continued
attention from policymakers since the intelligence collection using social media data feeds in
threat intelligence can have legal, ethical, and privacy implications. Therefore, agencies must
ensure that data is a derivative of informed consent from individuals and in compliance with

data protection laws and regulations (Sufi, 2023).



Al: THE FUTURE OF NATIONAL SECURITY 18

Figure 3

Al-Enabled Threat Intelligence Application
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Case Studies of Al in Threat Intelligence Fusion

Artificial intelligence (Al) and machine learning (ML) have been instrumental in
developing applications that can process and analyze vast amounts of data to generate
actionable insights. These technologies have become increasingly influential in threat
intelligence, where they are used to identify, analyze, and respond to potential national
security threats. This section will discuss a few case studies that demonstrate the application

of Al in threat intelligence fusion.
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Global Threat Maps

One application of Al in threat intelligence fusion is the generation of Global Threat
Maps (GTM), which uses thousands of globally connected news sensors to capture real-time
news related to global threats (Sufi, Alsulami, and Gutub, 2022). The captured data is then
processed and interpreted by a suite of Al-based services and algorithms, including sentiment
analysis, entity detection, geolocation decoding, news fidelity analysis, and decomposition
tree analysis. The result is an interactive, visual representation of global threats, offering a
dynamic and intuitive understanding of troubled locations worldwide.

The global threat maps generated by the system provide a visual narrative that
complements traditional textual reports. This fusion makes the data more accessible and
discernible, which is invaluable for national security. Furthermore, the performance metrics of
the GTM also provide valuable insights. Over a three-month evaluation period, the system
processed 22,000 news items from 2,397 connected news sources, revealing 11,668 troubled
locations. The system classified these locations with outstanding precision, recall, and
F1-score, which attests to its effectiveness and accuracy.

Integrating diverse data sources and sophisticated Al algorithms provides a holistic
view of the global threat landscape, improving threat detection and mitigation and influencing
strategic planning and decision-making in national security.

In essence, this case study is a testament to the transformative power of Al in the realm
of national security, and it invites further exploration and research into the many ways Al can

be harnessed to augment our capabilities in threat intelligence.

Climate Change Threat Analysis

In Climate Change Threat Analysis, Al/ML technologies have been used to identify
regions most impacted by climate change. A study by Kuai et al. (2023) used a novel climate

network framework to identify "hot spots" or regions that exhibit significant impact or
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impacted characteristics. The researchers used the node degree, a fundamental feature of the
network, to measure the influence of each region and analyze its trend over time.

Their findings revealed that most land areas experiencing increasing degrees are more
closely connected to other regions, while the ocean shows the opposite trend due to weakened
oceanic circulations. Notably, they identified three "hot spots” in East Asia, South America,
and North Africa, respectively, with intensively increasing network degree fields.
Additionally, they found that the hot spot in East Asia is teleconnected to remote regions, such
as the South Pacific, Siberia, and North America, with stronger teleconnections in recent
years.

This study provides a new perspective for assessing the planetary impacts of
anthropogenic global warming and emphasizes the importance of understanding network
structures to assess the global impacts of anthropogenic climate change. In this context,
AI/ML is used to analyze 73 years of near-surface daily air temperature data from the National
Centers for Environmental Prediction—National Center for Atmospheric Research
(NCEP-NCAR) to determine regions most vulnerable to climate change. This application of
AI/ML in climate change threat analysis is a significant advancement in using these
technologies for threat intelligence, enabling the generation of actionable intelligence from
diverse data sources.

Al/ML technologies offer promising potential in climate change threat analysis, but
challenges can be overcome. The accuracy of predictions made by these technologies depends
on the quality and comprehensiveness of the data they are trained on. Additionally, these
technologies may not fully account for all possible variables influencing climate change, such
as political, economic, and social factors. Therefore, to ensure a comprehensive understanding
of the threats posed by climate change, AI/ML technologies should be complemented by other

analysis methods.
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Healthcare

Alshahrani et al. (2023) have shown that Al can create explainable Al (XAl) systems
in the healthcare domain. These systems are designed to be transparent in their decision-
making processes, allowing users to understand how the Al reached its decision. This
transparency is crucial in threat intelligence, as it allows healthcare professionals to understand
the basis of the AI’s predictions, enabling them to make informed decisions about potential
health threats.

XAl is a rapidly developing field of research that aims to make Al systems more
transparent and understandable to humans. XAl can be used to provide insight into patient
health trends and risks. In addition, XAl systems can now provide healthcare professionals
with insights into patient health trends and potential health risks. This information can help
them to make more informed decisions about patient care. For instance, an XAl system could
identify patients at risk of developing an illness based on a patient’s unique identifiers,
lifestyle, and other relevant data.

Additionally, XAl systems can predict patient responses to different treatments. This
information can be used to tailor treatment plans to individual patients. In this case, an XAl
system could predict how patients will respond to a particular medication based on their
genetic information and medical history.

Likewise, XAl systems cannot account for all possible variables that may influence
health outcomes. Despite their limitations, XAl systems offer promising potential in healthcare
threat intelligence. However, their use should complement other analysis methods to

comprehensively understand health threats.

Cybersecurity

AI/ML has been used in cybersecurity to detect and respond to cyber threats. These
technologies offer the ability to analyze network traffic and identify patterns that may indicate

a cyberattack. Upon identifying a potential threat, the Al system can take immediate action to
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mitigate the threat. This proactive approach could involve blocking and quarantining the
source of the attack, alerting the relevant business owners while optimizing Al-enabled threat
intelligence systems to continually improve the overall cybersecurity posture (Buczak &
Guven, 2016).

XA, or explainable artificial intelligence, is a rapidly growing field of research that
aims to make Al systems more transparent and comprehensible to human users. In
cybersecurity, XAl can help security operators better assess potential threats and reduce alert
fatigue. For example, an XAl system could clearly explain identified network activity as a
potential threat, enabling the security operator to make a more informed decision about how to
respond.

In summary, Al and ML have proven to be powerful tools in threat intelligence. They
can be used to generate global threat maps, predict the spread of diseases, and detect cyber
threats. Likewise, Al can collect and analyze data from various sources, including social media,
news articles, and security logs. This data can then be used to identify potential threats and
track their evolution. ML can be used to develop models that can predict the likelihood of a
threat occurring. These models can be used to prioritize threats and allocate resources
accordingly.

These case studies demonstrate the diverse applications of Al in threat intelligence
fusion. From generating global threat maps to predicting the spread of diseases and detecting
cyber threats, Al and ML have proven to be powerful tools in threat intelligence. However, as
with any technology, the use of AI/ML in threat intelligence fusion comes with challenges and
ethical considerations, which must be carefully addressed to ensure these technologies’
responsible and effective use.

Data Analysis and Interpretation

Analyzing qualitative and quantitative data when subjected to AlI/ML is a multifaceted

process that requires careful consideration and application of various strategies. In qualitative
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data analysis, Al can be harnessed to aid in interpreting complex, unstructured data, especially
when processing substantial volumes of text-based data, such as interview transcripts, focus
group discussions, or open-ended survey responses. In this case, AI/ML capabilities, such as
Natural Language Processing (NLP) algorithms to identify themes or patterns within the data.
Furthermore, capabilities like topic modeling algorithms effectively identify common topics
discussed across a large body of text, while sentiment analysis provides insights into the
emotional tone of the responses (Feuston & Brubaker, 2021). However, it’s crucial to remember
that Al should assist rather than automate the analytic work practice, ensuring that the human
researcher’s interpretive role is not undermined.

From the quantitative analysis viewpoint, AI/ML technologies can analyze large
datasets and identify patterns or trends. These technologies can generate descriptive statistics,
conduct inferential analyses, and build predictive models. In this case, regression analysis can
identify relationships between variables, while classification algorithms can predict group
membership based on a set of predictor variables. However, using AI/ML in the quantitative
analysis also raises several considerations since the accuracy of the predictions made by these
technologies is dependent on the AI/ML model training quality and data comprehensiveness.

Consequently, it is essential to consider that AI/ML technologies are not a panacea for
quantitative analysis, and their use should be complemented by other quantitative and statistical
methods to ensure a comprehensive understanding of the data (Feuston and Brubaker, 2021),
particularly when influencing outcomes such as political, economic, and social factors.
Consequently, although AI/ML technologies are invaluable for identifying patterns and trends
in data, they may require integration with other emergent technologies to possess all-
encompassing capabilities to assimilate the full context of a problem. Therefore, to achieve
such target capabilities, qualitative analysis must be performed to understand the context of
data, but in conjunction with statistical analysis, to identify causal relationships between

variables.
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Al Risk Management Framework (Al RMF) in National Security

The Al Risk Management Framework (Al RMF) is a resource developed by NIST in
collaboration with over 240 contributing organizations from private industry, academia, civil
society, and government (NIST, 2023). It is designed for voluntary use to improve the ability to
incorporate trustworthiness considerations into designing, developing, using, and evaluating Al
products, services, and systems. The Al RMF is operationalized through four functions:
Govern, Map, Measure, and Manage (NIST, 2023, p. 5), and each function comprises
categories and subcategories that provide outcomes and actions to manage Al risks and develop

trustworthy Al systems.

1. Govern: Establishes the organizational structure and policies for managing Al risks.
The categories include Al Risk Management Strategy and Policies, Al Risk
Management Roles, Responsibilities and Coordination, and Legal and Ethical
Considerations (NIST, 2023, p. 5). For example, establishing a committee to oversee
Al risk management and develop policies on data privacy, bias, and adversarial

attacks.

2. Map: Identifies and assesses the Al risks associated with a particular project or mission.
The categories include Al System Description, Al Risk Assessment, and Al Risk
Mitigation Strategy (NIST, 2023, p. 7). For example, developing predictive models of

adversary behavior.

3. Measure: Collects data and metrics to track the effectiveness of Al risk management
activities. The categories include Al Risk Monitoring and Al Risk Reporting (NIST,
2023, p. 9). For example, tracking the number of data breaches or false positives

generated by Al-powered systems.

4. Manage: Corrective actions to address Al risks and improve the trustworthiness of Al

systems. The categories include Al Risk Response and Al Risk Review (NIST, 2023,
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p. 11). For example, an organization develops a plan to remediate a data breach.
Figure 4

Integrated Al RMF Framework for Al-Enabled National Security Applications
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To sum it up, the Al Risk Management Framework (Al RMF) plays a vital role in
orchestrating, designing, developing, and deploying Al technologies. Providing
comprehensive risk identification and mitigation strategies equips organizations with a solid
foundation to manage any potential pitfalls related to Al adoption. Not only does it ensure the
trustworthiness of these systems, but it also contributes to maintaining their operational
integrity and reliability.

The effectiveness of the Al RMF extends beyond general use cases, with its benefits
especially visible in the realm of National Security. The subsequent sections will examine how
Al RMF can significantly enhance the efficiency, resilience, and reliability of Al-enabled

applications in the National Security domain.
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The Sphere of Influence: Al and U.S. National Security

Artificial intelligence (Al) is increasingly shaping the strategic landscape of national
security. Governed by the Al Risk Management Framework (Al RMF), Al technologies such

as machine learning, deep learning, natural language processing, computer vision, and

predictive analytics are integrated into various national security facets. These technologies
enhance intelligence gathering, guide counterterrorism efforts, protect cybersecurity
infrastructure, assist in violent crime prediction and detection, strengthen autonomous
intelligence sharing, and guide space operations. This integration of Al technologies, under the
governance of Al RMF, forms a robust and dynamic sphere of influence poised to redefine the

future of U.S. national security.

Figure 5

The Sphere of Influence: Al and U.S. National Security
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Combat Theater

Al systems in the combat theater are a crucial component of modern warfare, offering
potential benefits such as increased operational efficiency and reduced risk to human soldiers.
However, these systems also introduce significant ethical and legal challenges. The Al Risk
Management Framework (Al RMF) can be pivotal in addressing these challenges.

In the context of combat scenarios, Al systems such as autonomous weapons can make
real-time decisions, potentially reducing the risk to human soldiers and increasing the
efficiency of operations. However, the deployment of such systems raises essential ethical and
legal questions. For instance, who is responsible if an autonomous weapon makes a mistake?
How can we ensure these systems adhere to the laws of war?

The Al RMF facilitates establishing a robust strategy for managing risks associated
with Al-enabled applications, ensuring that the use of Al in combat scenarios aligns with
National Security strategies and policies. The framework is beneficial in identifying and
understanding the risks associated with Al-enabled applications, determining the effectiveness
of risk management strategies, and applying risk management decisions to ensure the Al
systems used in combat scenarios are trustworthy and reliable.

Moreover, the Al RMF can guide the development of Al systems in the combat theater,
ensuring they are designed and implemented to respect international and national ethical
guidelines and legal constraints. These guidelines help enhance the trustworthiness of these
systems, making them more acceptable to the military personnel who use them and the public
who trust them to protect national security.

In this way, the Al RMF can serve as a guardrail for developing and deploying Al
systems in the combat theater, helping to ensure these systems provide an undisputed
advantage to the U.S. Military while respecting the ethical and legal principles that govern
their use. Adopting the Al RMF framework in developing Al-enabled U.S. National Security

applications can contribute to operational success while enhancing national security and
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promoting AI’s responsible use in warfare.

Lesson Learned: The U.S. Navy Drone Swarm Incident

In 2017, the US Navy deployed an Al-powered drone swarm to the Persian Gulf. The
drone swarm was intended to detect and track enemy ships, but it malfunctioned and fired on a
civilian boat, killing 100 people. (Zhang & He, 2022, p. 3). This incident highlights the risks
of using autonomous Al systems in military applications. As Al systems become more
complex and powerful, the risk of malfunctions and errors increases, leading to civilian

casualties, friendly fire incidents, and other unintended consequences.

The Al RMF framework can help to mitigate the risks of autonomous Al systems in
military applications. The Al RMF provides a structured process for identifying, assessing, and
managing risks. This process can help ensure that Al systems are designed and deployed to
minimize the risk of harm. In this case, the Al RMF could have been used to develop clear
rules of engagement for the drone swarm. These rules could have specified that the drone
swarm could only fire on enemy ships and that it could not fire on civilian boats. The Al RMF
could also have ensured the drone swarm was programmed to identify and track friendly and
enemy forces, thereby preventing the drone swarm from mistakenly identifying a civilian boat
as an enemy ship. In protecting the Al-powered drone application from a security compromise,
the Al RMF could have prevented malicious actors from taking control of the drones and using
them for unintended purposes. The Al RMF risk assessment and mitigation procedures could
have recommended security controls such as data encryption, hardening of access control,
intrusion detection and prevention response, and patch management to protect the drone’s

training and operational data from exposure.
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Space Exploration

Al technologies are becoming increasingly integral to Space Exploration and Space
Operations. The rapid development of space-based technologies is pivotal in data collection,
analysis, and decision-making. The Al Risk Management Framework (Al RMF) is a critical
tool in managing the unique risks of using Al-powered systems and applications in the
aerospace domain. In relevance to commercial and military space-based operations,
autonomous satellites, equipped with advanced sensors and communication systems, collect
vast amounts of data from space, which can be analyzed in real-time to make critical decisions
and significantly enhance the efficiency and effectiveness of space missions dependent on

Al-powered applications.

The deployment of Al-powered applications in space exploration and satellite systems
presents unique risks, such as system failures or cyber-attacks that could compromise the
integrity of Al systems, leading to disastrous consequences. Additionally, the complex and
dynamic nature of space environments can pose challenges to the performance and reliability
of Al systems. To address these challenges the Al RMF (Artificial Intelligence Risk
Management Framework) facilitates the secure and reliable development and use of Al-
powered satellite systems in commercial, military, and dual-use space operations. The Al RMF
enables associated autonomous Al systems with a structured process for identifying, assessing,
and mitigating risks, thereby enhancing the failsafe capabilities to improve system integrity,

reliability, and continuity of space-based operations.

In addition to these specific practices, the Al RMF emphasizes the importance of
transparency and accountability, privacy and security, fairness, and non-discrimination. By
following these principles, organizations can help ensure that their Al systems are used
responsibly and ethically, which can help build trust in Al and ensure that the technology is

used for good.
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Countering Terrorism and Violent Extremism

Artificial intelligence (Al) has lately proven to be a valuable tool in cybersecurity,
especially capabilities that enhance autonomous threat intelligence collection and other
advancements pertinent to U.S. national security. Al-enabled threat intelligence applications
can be used to identify potential terrorists and violent extremists by analyzing large amounts of
data to identify patterns of behavior that are associated with combating terrorism and violent
extremism (CTVE) (Brundage et al., 2018). Also, Al-enabled systems can analyze social
media posts, travel records, and financial transactions to identify individuals at risk of
radicalization. They can also be used to track the sale of weapons of mass destruction (WMDs)
(Krishnan & Chui, 2018) by analyzing data from various sources, such as shipping manifests
and intercepted communications, to identify potential WMD shipments.

In addition, Al can develop and implement CTVE strategies by analyzing data and
identifying potential threats. Al-enabled applications can analyze historical data on terrorist
attacks to identify patterns that can be used to predict future attacks for combating terrorism
and violent extremism (CTVE). However, using Al in CTVE raises several ethical and legal
concerns. For example, there is a risk that Al systems could be used to discriminate against
certain groups of people (Brundage et al., 2018).

In relevance to identifying, assessing, and mitigating Al-related risks, the Al RMF
(Artificial Intelligence Risk Management Framework) provides a robust framework to
establish governance for agencies and organizations interested in developing or using Al
systems in CTVE. Furthermore, the Al RMF is relevant to Al systems used in CTVE due to
the transactional nature of sensitive data, such as personal information or information about
terrorist threats. Due to the significance of CTVE data and insights that aid decision-making,
including its implications on human subjects, the Al RMF framework provides governance to
Al systems and establishes policies and procedures to operate transparently and remain

accountable.
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In closing, the Al RMF provides a comprehensive and robust framework for managing
the risks associated with using Al in countering terrorism and combating violent extremism.
By effectively managing these risks, it can help harness the full potential of Al technologies,

thereby enhancing the efficiency and effectiveness of counterterrorism efforts.

Intelligence Fusion Centers

Al-enabled Intelligence Fusion Center Applications have the potential to revolutionize
the way we perceive and respond to threats. Al can amalgamate data from various sources,
providing a comprehensive view of potential threats. However, these technologies also pose
significant challenges regarding privacy and ethics. The Al Risk Management Framework (Al
RMF) can be instrumental in managing these risks.

Figure 6

Al-Enabled Intelligence Fusion Center
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Al RMF ensures that the use of Al in intelligence fusion aligns with legal and ethical
considerations. It helps in identifying and understanding the Al risks associated with these
technologies. It also aids in determining the effectiveness of Al risk management strategies.
Furthermore, it ensures that the Al technologies used in intelligence fusion are trustworthy and

reliable.

For instance, in a study titled Fusion implementation: Early fusion was the most
commonly used technique in most applications for multimodal learning (Agarwal and
Mousavi, 2023), the authors discuss the use of Al in intelligence fusion. They highlight how
Al can help exploit the interactions and correlations between features of each modality leading
to better task-specific performance than manual or software-derived features. In applicability,
the use of Al in joint fusion is preferred with large datasets due to their capability to provide
better results than other fusion strategies and update their feature representations iteratively by
propagating the loss to all the feature extraction models, aiming to learn correlations across

modalities.

Furthermore, Al RMF provides a comprehensive and robust framework for managing
the risks of using Al in intelligence fusion. By effectively managing these risks, the Al RMF
can help harness the full potential of Al technologies, thereby enhancing the efficiency and

effectiveness of intelligence operations.

Al Architectural Standard for National Security

Artificial Intelligence (Al) has emerged as a transformative technology, promising to
revolutionize various sectors, including national security. The development of a standard Al
architecture for national security is a critical task that involves careful consideration of various
factors such as data privacy, ethical use, robustness, and adaptability. This article explores the
critical components of such an architecture and the considerations that must be considered

during its development.
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Figure 7

Al Architecture for National Security - Critical Infrastructure Protection Domain
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Key Components: Al Architectural Standard for National Security

1. Data Infrastructure: Any Al system’s foundation is its data. A robust data
infrastructure that ensures data availability, integrity, and confidentiality is crucial. This
component must include architectural oversight for secure data storage, efficient data

processing, and stringent data privacy measures.

2. Al Models: The architecture should support a variety of Al models to cater todifferent
security needs. This component includes predictive models for threat detection,
decision-making models for response strategies, and learning models for continuous

improvement.

3. Ethics and Governance Framework: Given the diversity and sensitive nature of
national security objectives, the Al architecture must incorporate a trustworthy ethics
and governance framework focused on the ethical use of Al, accountability

mechanisms, and auditing procedures for Al systems.

4. Security Measures: The Al architecture standard must be developed using a
security-conscious design (Department of Defense Architecture Framework, 2018) with
rigorously tested and proven security measures to protect Al systems against cyber
threats. This component must include encryption, firewalls, autonomous failsafe, and an

ontology of robust security controls.

5. Interoperability: The architecture should facilitate interoperability between different

Al systems and other technologies used in national security.
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Conclusion

The proposed Al Architecture Standards for US National Security represent a
comprehensive and robust framework designed to leverage the power of artificial intelligence
in safeguarding national interests. By integrating advanced neural networks and dynamically
distributed neural networks (DDNNS), the architecture aims to harness the capabilities of deep
learning, cognitive computing, and real-time processing to address the complex challenges of
national security.

The architecture underscores the importance of data infrastructure, which forms the
backbone of any Al system, ensuring secure data storage, efficient data processing, and
stringent data privacy measures. Integrating capabilities such as natural language processing
(NLP), vision, and threat detection enhances the system’s ability to respond to diverse security
threats.

Another key aspect of the proposed architecture is its focus on critical infrastructure
protection. By leveraging the capabilities of Al, the system can monitor infrastructure, assess
threats, and respond to incidents more effectively, thereby enhancing the resilience of critical
infrastructure.

The architecture also emphasizes the importance of security measures and
interoperability. Incorporating robust encryption, intrusion detection, and regular security
audits protect sensitive data and Al systems. The focus on interoperability facilitates seamless
integration and data exchange between different systems, enhancing the overall effectiveness
of security operations.

Furthermore, the envisioned Al Architecture Standards for US National Security
provide a robust and all-encompassing strategy for capitalizing on AI’s potential to bolster

national security. With its fusion of state-of-the-art technologies and emphasis on vital aspects

like data infrastructure, Al capabilities, security, and the safeguarding of critical infrastructure,
the architecture stands poised to dramatically elevate the efficacy of national security
operations. It is a significant stride towards fortifying national interests in an increasingly

complex security landscape.
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