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Abstract- Technology in AI and signal processing has 

changed signal intelligence (SIGINT) in recent years. This 

study examines AI-based Signal Intelligence (AI-SIGINT) 

systems for real-time threat detection in military, cyber 

security, and critical infrastructure protection. AI-SIGINT uses 

cutting-edge machine learning (ML) and deep learning (DL) 

algorithms to evaluate massive volumes of signal data from 

radio frequency (RF), satellite, and mobile networks to detect 

and neutralize threats in real time. AI-SIGINT systems 

autonomously monitor, intercept, and decode signal 

communications to quickly identify aberrant patterns that may 

indicate hostile activity or impending threats. A key component 

of AI-based signal intelligence is adaptive danger detection. 

Using reinforcement learning (RL) and anomaly detection, the 

system continuously evolves to improve threat perception. This 

adaptability detects sophisticated, changing threats like 

jamming attempts, frequency hopping, and cyber intrusions. 

This research also examines AI-driven SIGINT's ethical issues, 

including data privacy and unlawful surveillance. It also 

addresses technology issues like merging AI algorithms with 

SIGINT infrastructure and the necessity for high 

computational resources. 

Keywords- SIGINT, AI, machine learning (ML) and 
deep learning (DL) algorithms, cyber attacks 

I. INTRODUCTION 

In an era of rapid technological advancement and Real-
time threat detection is essential due to global security 
concerns. Signal Intelligence (SIGINT), which intercepts 
and analyzes electronic signals, is crucial to national 
security, defense, and counterterrorism. SIGINT traditionally 
analyzed massive volumes of data manually and using rule- 
based techniques. Real-time threat detection is difficult due 
to signal data. Technology's rapid advancement has led to 
more technology misuse by  

Terror groups, prompting the installation of many 
Intelligence systems, including signals intelligence. Signals 
Intelligence (SIGINT) helps nations decide what Military 
and other forces they need to defend themselves. SIGINT 
may look very different in the Future. 

SIGINT has been transformed by AI, which automates 
and improves detection. Using AI techniques like machine 
learning (ML) and deep learning (DL), SIGINT systems can 
manage large- scale signal data, find patterns, and identify 
threats with remarkable speed and precision. AI-based 
SIGINT systems can identify benign from suspicious signals 
in complicated situations where conventional systems 
struggle.[1] 

This study discusses how AI models may analyze 
signal data more effectively, enhance detection accuracy, 
and adapt to changing threat landscapes for real-time threat 
detection. AI-based SIGINT is essential for future 
intelligence gathering and threat prevention because it 
helps enterprises and governments defend against security 
breaches, cyber attacks, and military threats. Modern life 
has given many benefits, but it has also brought perils like 
advanced terrorism. The rise of technology misuse by 
terror groups, exacerbated by technical advances, has led to 
the employment of many intelligence technologies, 
including signals intelligence.[2] 

A. AI-Driven 

The first hybrid attack detection and response platform 
in the industry that is fully integrated and driven by AI, 
with real-time attack signal intelligence With the built-in 
signal, the Vectra AI Platform gives security operations 
centers (SOCs) the power to identify and respond to hybrid 
attacks more quickly and on a larger scale. The Vectra AI 
Platform with patented Attack Signal Intelligence was 
released today by Vectra. It gives businesses the unified 
signals they need to make extended detection and reaction 
(XDR) a reality. Businesses can use the Vectra AI Platform 
to combine Vectra AI's public cloud, identity, SaaS, and 
network signals with their current endpoint detection and 
response (EDR) signals. This helps SOC teams keep up 
with hybrid threats that are getting smarter, faster, and 
bigger all the time. Businesses are moving more apps, 
tasks, and data to hybrid and multi-cloud settings. This has 
made threat detection and reaction more complicated and 
split up into Separate silos. Without a good way to stop 
advanced hybrid attackers, security teams will have to deal 
with more attack surfaces, more alerts, and ultimately more 
work for SOC analysts, who will get tired of it all. 

A new study found that 63% of SOC experts say their 
attack surface has grown in the last three years and that 67% 
of them can't handle the number of daily alerts they get. 
With the Vectra AI Platform, security teams can move as 
quickly as current hybrid attackers and find behavior that 
other tools can't. The Vectra AI Platform offers the 
integrated signal that powers XDR. It uses AI to look at 
attacker behavior and automatically sort, connect, and rank 
security events.[3] 

Jon Oltsik, a well-known expert and Enterprise Strategy 
Group (ESG) fellow, says, “It doesn't matter how XDR is 
defined; security experts want to use it to help them solve a 
number of problems related to finding threats and 
responding to them. XDR looks like a good choice because 
the tools we have now have trouble finding and researching 

Asian Journal of Convergence in Technology 
ISSN NO: 2350-1146 I.F-5.11

Volume X and Issue III 

This work is licensed under a Creative Commons Attribution-Noncommercial 4.0 International License

23



advanced risks, need specific skills, and can't connect alerts 
well. To sum up, CISOs want XDR tools that can make 
security work better, especially when it comes to finding 
advanced threats. They also want XDR to make security 
operations run more smoothly and boost staff 
productivity.[4-5] 

B. Signals Intelligence 

Signals intelligence (SIGINT) is mainly used to find out 
what a country's enemies are up to, what they can do, and 
what they want to do. Signals intelligence is a key part of 
figuring out what military and other threats a country might 
need to protect itself from enemies. It can also be used as a 
guide to figure out or put into action the best ways to stay 
alert. 

SIGINT is mostly used by people who work for the 
military or intelligence agencies. They have to deal with 
messages and data from one or more parties that are 
gathered using any kind of electronic, communications, or 
foreign instrumentation signals intelligence, it doesn't matter 
how the information was sent. This could include things like 
written texts, phone calls, data from radar or weapons 
systems, and so on. 

At first, communications intelligence (COMINT) was a 
big part of signals intelligence. But now it has two main 
areas: COMINT (electronic intelligence) (gathered by 
listening in on people's conversations) and ELINT 
(communications intercepted) (gathered by electronic 
devices). It has also been used to understand data gathered 
from other kinds of signal capture and the messing up of 
signals. 

The U.S. intelligence group says that SIGINT is only 
used to understand the communications of foreigners in 
order to protect the security of the country. And yet, papers 
leaked by Edward Snowden in 2013 and possibly because of 
the Snowden effect show that the NSA has used many 
devices and a program called Tailored Access Operations 
(TAO) to gather Signals Intelligence on both American and 
foreign entities.[6] 

C. Military Importance of Signals Intelligence 

This use of intelligence by military people is very 
important for getting a better idea of what their enemy is 
planning and what they can do. A lot of the time, SIGINT 
is mixed with other types of intelligence, like HUMINT, 
which gets information from people. SIGINT's main job is 
to gather tactical information that the military can use 
against its enemies before they can do anything. It also 
helps the military quickly look over new info so they can 
make better decisions. This is crucial in wartime, when 
seconds’ matter.SIGINT has evolved due to technology 
advances that enable more improved information 
reception. For many reasons, modern armies deploy cyber 
operations, electronic warfare, and counter-surveillance. 

SIGINT enables military worldwide stay ahead of their 
enemy and predict potential dangers. Nobody needs to be 
informed that SIGINT may defeat opponents. It is used for 
intricate electronic warfare, counter- surveillance, and 
cyber operations. It matters more in modern fighting. 
SIGINT helps militaries worldwide learn about their 
enemy. This speeds up and improves decision- making. 
Military SIGINT use advances with technology. It will be 
useful for years.[7] 

D. History of SIGINT 

SIGINT began in the early 1900s when innovators first 
created ways to send encrypted messages so that people 
could talk to each other safely. During World Wars I and II, 
when governments put a lot of money into gathering 
information, it became more popular. After World War II, 
improvements in technology led to even more progress, 
which led to the creation of strong infrastructure and 
processes that many countries use today. During the Cold 
War, both the US and Russia spent a lot of time and money 
making complicated ways to gather signals information. 
These days, almost every country has some kind of 
SIGINT that is used for many things, like military 
operations, national security, and foreign politics. A look at 
the history of Signal Intelligence and AI Integration.[8] 

E. Traditional SIGINT Systems 

Traditional SIGINT methods have relied heavily on 
human expertise and deterministic algorithms to identify 
patterns within intercepted signals. However, these systems 
often face limitations in handling large-scale data or 
detecting subtle, evolving threats in real-time. 

F. AI in SIGINT 

AI, particularly machine learning and deep learning, 
offers significant improvements to SIGINT systems. By 
learning from historical data, AI models can predict 
potential threats and adapt to new types of signals. 
Additionally, AI can automate complex tasks like signal 
classification, feature extraction, and anomaly 
detection.Applications of AI-Based SIGINT for Threat 
Detection 

G. Cyber security and Network Monitoring 

AI-based SIGINT systems are widely used in 
monitoring network communications to detect cyber 
threats. These systems analyze network traffic to identify 
unusual patterns that may indicate intrusions, malware, or 
cyber espionage activities. 

Military and Defense Operations 

Real-time threat detection in military environments 
relies heavily on SIGINT to monitor enemy 
communications, radar signals, and other electronic 
transmissions. AI-driven systems enable rapid identification 
of hostile activity, helping in the deployment of 
countermeasures. 

H. Border Security and Surveillance 

AI-based SIGINT is increasingly used in border security 
to detect unauthorized transmissions from drones, radios, or 
cellular networks. By automating signal analysis, authorities 
can quickly identify and respond to potential security 
breaches. 

I. Types of SIGINT 

Antenna communications and information gathering 
come in a lot of different forms. In this post, we talk about 
how SIGINT, COMINT, and ELINT are different. 

"Signals Intelligence" is what SIGINT stands for. The 
term "SIGINT" refers to all methods of gathering 
information that involve intercepting signals. SIGINT has 
been around since the early 1900s, but it became more 
important during World War I and even more important 
during World War 
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II. One way that SIGINT gets information is by using 
unmanned aerial vehicles (UAVs). These send back raw data 
so that it can be analyzed. A part of SIGINT is 
Communications Intelligence, or "COMINT." COMINT 
talks about how people and/ or groups talk to each other. In 
COMINT, you can listen in on voice calls, read texts, and 
listen in on signals channels. 

The main difference between COMINT and ELINT is 
that ELINT signals don't contain words or text, but 
COMINT signals do. 

ELINT, or electronic intelligence, is a subset of SIGINT, 
which stands for "non-communications intelligence-
gathering." To gather information, ELINT devices mostly 
use electronic signals. These systems figure out what signs 
they are by comparing them to known patterns or keeping 
track of them as possible new, unique emitters. ELINT 
material is usually very secret, so it needs to be kept safe. 

The JEM-0221A from JEM Engineering is an ultra- 
wideband unidirectional antenna with great aperture 
performance. It works especially well for SIGINT and 
tracking a wide range of RF signals. JEM Engineering has a 
large selection of antennas and antenna systems that can be 
used for SIGINT tasks. Many of these are also approved for 
use in aircraft. 

There is a third type of SIGINT called FISINT. Foreign 
Instrumentation Signals Intelligence is what FISINT stands 
for. FISINT is not the same as ELINT. It is the collection of 
signals made by testing and using foreign weapons systems, 
like foreign aircraft, surface, and subsurface systems [9]. The 
Role of Signals Intelligence 

There are more and more cases of terror groups misusing 
technology because of progress in technology. This has led to 
the use of many intelligence systems, such as signals 
intelligence. Signals Intelligence (SIGINT) helps us figure 
out what kinds of military and other threats a country might 
need to keep its enemies away. It's possible that SIGINT will 
look very different in the future than it does now. Along with 
many good changes, the modern world has also brought 
about dangers like advanced terrorism. There are more and 
more cases of terror groups misusing technology because of 
progress in technology. This has led to the use of many 
intelligence systems, such as signals intelligence. 

J. SIGINT in the Intelligence Operations 

Radars and communications signals picked up by 
different sensors in space (satellites), the air (manned or 
unmanned planes), and on the ground are the main sources of 
information for signal intelligence. By extension, signal 
intelligence includes all the tasks that are done to handle this 
kind of information, such as gathering, evaluating, analyzing, 
and sharing it. LINT (Electronic Intelligence) and COMINT 
(Communication Intelligence) a r e both types of signal 
intelligence. It’s important not to mix up signal intelligence 
with other types of technical intelligence, like picture 
intelligence and acoustic intelligence, as well as human 
intelligence and open source intelligence (Figure 1).NSA in 
the US says that SIGINT is "intelligence gathered from 
electronic signals and systems used by foreign targets, such 
as weapons systems, communications systems, and radars." 
SIGINT is an important way for our country to learn about 
our enemies' skills, actions, and plans. The job of SIGINT is 
to find, study, and compare the EM environment with a 

database that has already been made so that you can 
understand how the enemy works, what plans they have, and 
what changes they have made [10]. 

 

Fig. 1. SIGINT based intelligence operations 

 

Fig. 2. Allocation of SIGINT in the Intelligence Operations 

The SIGINT task needs to be well planned in order to do 
the RF spectrum monitoring. 

 

Fig. 3. RF spectrum monitoring, the SIGINT mission 

For tactical reasons, the SIGINT Mission is given 
information that was already known so that it can compare it 
with new emissions that are identified in real time (RT) or 
near real time (NRT). 

Off-line analysis is done on data collected and saved 
during a SIGINT mission so that the SIGINT Data Base can 
be kept up to date. Strategic information is made in the 
SIGINT Data Base. At the tactical level, a small part of the 
SIGINT Data Base is used to make the initial data for the 
Electronic Order of Battlefield (EOB). 

EOB gives us the best and fastest way to learn a b o the 
battle field in terms of the Electromagnetic Spectrum (EMS) 
and how it has changed over time. 

Asian Journal of Convergence in Technology 
ISSN NO: 2350-1146 I.F-5.11

Volume X and Issue III 

25



EOB includes finding, identifying, classifying, 
localizing, analyzing, and gathering all the possible enemy 
emissions.  

II. RELATED STUDY 

A. Real-time Threat Intelligence 

Real-time threat intelligence data processing and analysis 
must quickly combine, standardize, and analyze data sources 
to identify and counter cyber threats. Complex data 
processing methods enable the ingestion and integration of 
massive amounts of data from network logs, endpoint 
telemetry, threat feeds, and external intelligence sources. 
Apache Kafka and Apache Spark Streaming handle and 
analyze streaming data in real time, ensuring security teams 
receive timely danger alerts (Brown & Johnson, 2021).[11-
12] 

Normalization is needed to standardize and organize data 
formats for reliable analysis after data entry. Mapping data 
fields, adjusting timestamps, and correcting discrepancies 
enable threat indicator correlation and contextualization. 
Normalized data can be analyzed using statistical analysis, 
machine learning techniques, and pattern recognition to find 
abnormalities, patterns, and IOCs (Smith & Garcia, 2021). 
Security analysts utilize automated analytics and correlation 
engines to discover abnormal behaviors and rate warnings by 
severity and likelihood. Real-time threat intelligence 
technologies also use visualization and dashboards to give 
security professionals actionable insights. Interactive 
visualizations and threat maps let analysts quickly make 
educated decisions by showing threat patterns, attack 
techniques, and affected assets.  

B. Real-time Threat Intelligence: How can organizations 
effectively utilize real-time threat intelligence feeds to 
improve situational awareness and facilitate proactive 
threat detection? 

Threat intelligence feeds can be integrated into an 
organization’s cyber security structure to improve the 
awareness and detection of threats. Real time threat 
intelligence provides present information on potential 
threats; vulnerabilities and IOCs that can help organizations 
counter cyber attackers. Real- time data usage gives the 
security teams the ability to identify new threats, and 
responds to them promptly, which enhances the security 
position. 

It is recommended that real-time threat intelligence 
should be adopted through incorporating it with the SIEM 
systems of an organization. SIEM systems gather and 
analyze data from various sources in the firm’s network. 
Integrating real- time threat intelligence feeds to SIEM 
systems enable it to parse and analyze threat data for the 
security team’s consumption. This integration helps in quick 
detection of suspicious activities and anomalies hence, day to 
day incident handling and control of threats are enhanced 
[14].Also, businesses can leverage real-time threat 
intelligence for threat hunting to increase acuity of the 
environment. While threat intelligence is the proactive 
searching of an organization’s networks for signs of 
suspicious activity before alarms are raised. The threats 
identified by the threat hunters enable the analysts to identify 
threats that could not even be noticed by the traditional 
means, given through threat actor’s TTPs. Compared to the 
other two classifications, this proactive method ensures that 

threats are countered right from the start and hence the 
chances of a successfully executed attack are minimized 
[15].One of the basic components is cooperation and 
information exchange, as in the case of effectively using 
real- time threat intelligence. Companies get the chance to 
participate in threat intelligence sharing through incident 
response procedures or defensive measures. This 
combination of data cyber threats and ensuring the resilience 
of digital infrastructures. 

Processing,   analysis,   and   visualization   enables 
Security operations to take proactive measures in defending 
against platforms and groups, which include ISACs where 
companies can share more details concerning threats and 
risks with other businesses and their partners. The exchange 
of threat intelligence enhances the understanding of the 
threat landscape and enhances an organization’s ability to 
detect and respond to threats. In addition, through such 
platforms, organizations can help in the development of 
collaborative security measures against cyber attackers 
[16].Constant training of the security personnel is a crucial 
factor that can enable organizations to harness the benefits of 
real-time threat intelligence fully. Security teams require 
information regarding the analysis and the response with 
regard to the threat intelligence information. 

The security personnel should undergo routine training 
and updates concerning the state-of-art countermeasure tools 
and existing threat. Intelligence methodologies to multiply 
the utilization of actual time information to improve situation 
awareness and threat recognition. Addressing the problem of 
life-long learning fosters the maintenance of a steady 
security focus over a changing array of threats faced by 
companies. There are also two more important factors for 
achieving high results while using real- time threat 
intelligence: cooperation and information sharing. 
Businesses may participate in threat intelligence sharing 
platforms and forums such as: ISACs to exchange 
information regarding threats and vulnerabilities with other 
companies and industry partners. 

Cooperating on threat intelligence enhances the 
understanding of threats and increases organizations’ ability 
to recognize and respond to threats. Moreover, organizations 
can help to maintain the cohesiveness of a shield against 
cyber threats by contributing to these platforms that are 
discussed by [17] ongoing training and development of 
security staff are essential to fully capitalize on the 
advantages of real-time threat intelligence. Security teams 
need to have a deep understanding of how to interpret and 
respond to threat intelligence data. Offering ongoing training 
and updates about the most current threat intelligence tools 
and techniques guarantees that security staff can efficiently 
use real-time data to enhance situational awareness and 
identify threats. By promoting a mindset of ongoing learning, 
companies can uphold a strong and adaptable security stance 
against changing cyber threats. [18]. automated response 
actions and orchestration workflows, enabling organizations 
to address threats immediate. 

C. Al-Based Signal Intelligence for Real-Time Threat 
Detection Achieve Integrated Signal across Hybrid 
Attack Surfaces 

The Vectra AI Platform integrates native and third- party 
attack signals across hybrid cloud domains, including AWS, 
Microsoft Azure, Google Cloud Platform, Microsoft 365, 
Microsoft Azure AD, networks of all types, and endpoints, 
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utilizing the customer's preferred Endpoint Detection and 
Response (EDR) tool. The Vectra AI Platform integrated 
signal allows security teams to: -  

Cover over 90% of MITRE ATT&CK techniques with 
patented and proven MITRED 3F END countermeasures. 
For the most precise representation of active attacks in 
progress, integrate AI-driven behavior-based detection, 
signatures, and threat intelligence. Trace the progression and 
lateral movement of attackers from the data center to the 
cloud, the cloud to the data center, and the cloud to the 
cloud. Develop and refine threat hunting programs, as well 
as conduct comprehensive forensic investigations. 

D. Automate Hybrid Attack Detection with Real-Time 

Attack Signal Intelligence 

Ventra AI Attack Signal Intelligence harnesses patented 
AI to automate threat detection, triage, and prioritization 
across hybrid cloud domains, by: Zeroing in on attacker 
behavior, analyzing in many dimensions to see real attacks in 
a sea of different while patented Privileged Access Analytics 
(PAA) focuses on accounts most useful to attackers. 
Learning customers’ unique environments to distinguish 
between malicious and benign events to eliminate 80% of 
alert noise. Prioritizing entities (hosts and accounts) across 
domains based on urgency and importance, saving individual 
SOC analysts over three hours per day of alert triage. 

E. Accelerate Hybrid Attack Investigation 

With Vectra AI security teams accelerate investigation 
and response workflows with integrated investigations 
sophisticated enough for experienced analysts, simple 
enough for junior analysts. New capabilities include: 

• Instant Investigations arm analysts of every Skill-
level with quick start guides to investigate prioritized 
entities under attack. 

• Advanced Investigation enables forensic analysis of 
Azure AD, Microsoft 365, or AWS Control Plane 
logs directly in the platform user interface (UI). 

• AI-Assisted Investigation leverages large language 
models (LLMs) to provide analysts with a simple 
way to gather 360 degrees of context on entities 
under attack. 

F. Execute targeted response actions natively or through 
ecosystem integrations and APIs 

The Vectra AI Platform puts humans in control of 
response by offering flexible response actions both native 
and orchestrated leveraging over 40 ecosystem integrations 
to: 

• Manually or automatically lock down an account, or 
isolate an endpoint. 

• Trigger security orchestration and automation 
(SOAR) playbooks and workflows. 

• Streamline ticketing, communication, and escalation 
for incident response processes. 

Embrace a Hybrid SOC Model with Vectra Managed 
Detection and Response (MDR) SOC teams continue to be 
stretched thin as the volume and variety of high-speed hybrid 
and multi-cloud attacks grows. With the Vectra AI Platform, 
enterprises can take advantage of analyst reinforcements in 
the form of MDR services, including: 

• Shared roles and responsibilities for monitoring, 
detection, investigation, hunting and response. 

• Shared analytics on attacker behavior and emerging 
attacker tradecraft, tactics, techniques, and procedures. 

• Shared transparency around SLAs, metrics, and 
reporting. 

The current approach to threat detection and response is 
fundamentally broken, as more organizations shift to hybrid 
environments and security teams continue to face increasing 
cloud complexity, alert fatigue, and analyst burnout,” said 
Hitesh Sheth, president and CEO of Vectra AI. “As the 
pioneer of AI-driven threat detection and response, our best-
in-class platform delivers the most accurate integrated signal 
across the hybrid Enterprise to make XDR a reality at speed 
and scale.[19-20] 

G. Utilizing Advanced AI to Explore RF Communication 

SIGNAL.AI is designed for use in operational settings 
involving tens of thousands of networks and requiring 
several analysts to collaborate. 

The system leverages the whole range of RF input, 
comprising content and non-content data, to enable the 
thorough analysis of RF communication. It finds 
communication networks in Areas of Interest and aids in the 
classification of hostile networks. It builds integrated 
geographic epicenters, generates anomaly detection and 
warning systems, and builds SNA network analysis tools. 

The system uses cutting-edge AI and Machine Learning 
(ML) techniques to learn from the adversary's network 
behavior and analyst comments. Through confrontation with 
a particular opponent or venue, it sustains continuous 
progress and modifies itself accordingly. 

SIGNAL.AI also uses advanced technologies, such as 
Speech to Text (STT), Translation, Natural Language 
Processing (NLP), and system network analysis, to lessen the 
need for analysts to be fluent in foreign languages.[21] 

III. MULTI-PLA TFORM SIGNALS INTELLIGENCE 

SOLUTIONS 

Our multi-platform signals intelligence solutions allow 
customers to monitor, trace, intercept, and analyze all 
electronic communications in order to produce a common 
operational picture and actionable intelligence that can be 
used to determine the intent of our adversaries. 

The SMARTS CAN portfolio of communications 
intercept solutions from L3Harris offers a diverse selection 
of modular systems that are both swiftly deployable and 
highly versatile, meeting the current tactical EW 
requirements. The small form factor offers a system that is 
swiftly deployable, agile, and flexible, making it well-suited 
for tactical EW roles in the land, littoral, and air domains for 
joint operations. 

SMARTSCAN MEWS is a communications surveillance 
system that is a critical component of the L3Harris integrated 
electronic warfare (IEW) solution that the UK Ministry of 
Defense has adopted. It is capable of searching, intercepting, 
and locating adversary communications and emitters from 
2MHz to 3GHz with exceptional performance. MEWS is 
intended for use in the most challenging environments, 
including land, maritime, and air. It can be utilized as a 
standalone direction finding (DF) and communications 
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monitoring capability or as a networked system that provides 
position fixing. 

MEWS automatically detects and conducts DF on all 
signals, exploits signals of interest, and displays them to 
operators, providing near real- t ime actionable intelligence 
to commanders. This is achieved by utilizing L3Harris' 
innovative receiver technology and advanced signal 
detection and clustering techniques.It offers a networked, 
coordinated attack capability as part of an IEW solution 
when used in conjunction with L3Harris' modular 
countermeasures suite for electronic attack (MCS-EA).In an 
effort to furnish an exhaustive database for immediate or 
post-event analysis, MEWS automatically logs all parametric 
data and lines of bearing from the sensor. Comprehensive 
signals intelligence analysis can be achieved by recreating 
and displaying all signal activity that occurred prior to a 
specific event, such as a complex attack. SMARTSCAN 
MARLIN is a tactical satellite intercept system that is 
lightweight and designed for the passive monitoring of 
communications networks. It is an essential component of an 
IEW solution and is integrated with a larger strategic system. 

Recording content and call-related information for both 
the called and calling parties, as well as the geographical 
location, each MARLIN instrument is capable of monitoring 
multiple calls simultaneously. MARLIN is capable of being 
rapidly deployed in land, maritime, and air operations. 
MARLIN will detect and intercept terminal and call activity 
within the radio line-of-sight of the deployed system, which 
includes voice, fax, data, and SMS services. 

The MARLIN unit is operated by a user- friendly 
Windows-based graphical user interface that allows the user 
to view real-time calls, playback audio calls, and display fax, 
SMS, and data transmissions on a laptop computer. In 
addition to decoding other frequently used protocols, the 
system decodes and extracts correspondence and internet 
activity. Additionally, the interface facilitates rapid 
configuration prior to deployment. 

A cost-effective solution that can be adjusted to meet 
changing operational requirements is provided by a single 
MARLIN unit, which can be utilized to monitor any one of 
the three satellite networks. The user merely transitions to 
the appropriate software and antenna polarization for the 
specified network. 

Multiple MARLIN units can be employed to accomplish 
simultaneous monitoring of all three network services. The 
MARLIN system is readily transportable to the theatre of 
operation in a discreet single suitcase or heavy-duty transit 
case, and it is small, portable, and lightweight. It is accepted 
by the majority of commercial airlines worldwide. [21] 

IV. CHALLENGES AND ETHICAL IMPLICATIONS OF AI- 

DRIVEN 

AI-driven technologies present a multitude of ethical 
challenges, including the loss of human control, 
accountability, job displacement, privacy invasion, bias, and 
discrimination. The autonomous decision-making 
capabilities of these systems, particularly in sensitive 
domains such as military operations, raise concerns about 
accountability and unintended harm, and they can perpetuate 
existing inequalities if trained on biased data. Furthermore, 
the rapid automation of employment poses a risk of 
furthering economic inequality, while AI's capacity to 

conduct large-scale surveillance poses a threat to privacy. 
The ethical landscape of AI is further complicated by the 
potential for AI weaponization and security vulnerabilities, 
necessitating the establishment of robust legal, ethical, and 
regulatory frameworks to ensure responsible deployment and 
protect human rights. 

V. CONCLUSION 

AI-based Signal Intelligence (AI-SIGINT) is 
revolutionizing the field of real-time threat detection by 
leveraging the power of advanced machine learning and 
deep learning algorithms to analyze vast amounts of signal 
data across multiple communication channels. This 
technology enhances the detection of hostile activities and 
potential threats with unprecedented speed and accuracy, 
making it invaluable for applications in defense, cyber 
security, and critical infrastructure protection. The 
integration of adaptive AI models, such as CNNs, RNNs, 
and reinforcement learning, allows AI-SIGINT systems to 
evolve and improve continuously, detecting even 
sophisticated, evolving threats. By employing distributed 
computing and edge AI, the system ensures real- time 
responsiveness, reducing latency and improving decision-
making capabilities. However, despite its tremendous 
potential, AI-SIGINT also presents ethical and 
technological challenges. Concerns surrounding data 
privacy, potential misuse in surveillance, and the need for 
high computational resources highlight areas that require 
careful consideration and further research. 
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