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Objective: This study aims to clarify how artificial intelligence can
be applied in electronic warfare operations by the Islamic Republic
of Iran Army, considering the requirements and characteristics of
future warfare.

Methodology: This applied research utilized a descriptive
approach. The study's population included senior officers in the
Islamic Republic of Iran Army, all holding at least a master's degree
and possessing over twenty years of experience in fields such as
telecommunications, electronic warfare, electronics, computer
science, and other relevant areas. Additionally, perspectives from
eight experts in the field were included.

Findings: The prioritization results reveal that using artificial
intelligence to identify vulnerabilities in targeted systems is of the
utmost importance. This is followed by the application of fuzzy
systems and genetic algorithms in signal processing, which ranks
second. The third priority is the use of intelligent design algorithms
for gathering information on jammers and decoys.

Conclusion: The findings suggest that artificial intelligence can
significantly enhance the effectiveness of electronic warfare
operations conducted by the Islamic Republic of Iran Army. Key
strategies for addressing future warfare challenges include focusing
on vulnerability detection of target systems, utilizing advanced
algorithms for signal processing, and collecting intelligence on
threats.
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Extended Abstract

Introduction:

The capabilities of artificial intelligence (Al) are currently at various stages
of development and application. As Al technology continues to grow and
enter the military sector, it is fundamentally transforming military operations.
Recent advancements indicate that this emerging technology will have a
significant and potentially transformative impact on the military power of any
nation. Al can play a crucial role in various aspects of electronic warfare
through algorithms that enhance capabilities, such as processing radar signals
to identify and classify different types of transmitters, detecting the nature of
jamming operations and their characteristics, and developing effective anti-
jamming strategies.

Additionally, Al techniques can enable a range of systems to operate
independently and decisively. Given that electronic warfare has become a key
component of the battlefield, mastering the electromagnetic spectrum and
information systems with the help of Al can lead to absolute dominance in
military engagements. Moreover, Al can enhance the effectiveness of the
electronic battlefield. The adverse effects of human error in complex
operations are minimized because Al can quickly rectify its mistakes. When
unexpected confrontations or unplanned scenarios arise, Al-driven systems
can adapt swiftly to changing conditions.

Methodology:

The research conducted in this study is of an applied nature. The researcher
collected factual information, distinct from subjective interpretations of
phenomena, and identified and examined the relevant factors and current
situation without any personal bias or inference. Based on the findings, the
study explores how to utilize artificial intelligence in the execution of
electronic warfare operations for the Islamic Republic of Iran's Army in the
context of future conflicts. Therefore, the research method employed is
descriptive.

Results:

In future conflicts, it is essential to plan for the utilization of all artificial
intelligence tools at every level for attack, support, and electronic protection.
The findings show that 89.45% of the surveyed population (an absolute
majority) believes that artificial intelligence can be effectively used in various
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aspects of electronic warfare operations, including electronic attack,
electronic support, and electronic protection, with an average agreement score
of 4.36. Based on the analysis of documents and interviews with research
experts, the use of artificial intelligence in the electronic warfare operations
of the Islamic Republic of Iran Army encompasses three main components:
electronic attack, electronic support, and electronic protection. The results of
the qualitative analysis derived from the document studies and expert
interviews are as follows.

Indicators Calculated in the Electronic Attack Component:

Application of machine learning algorithms and neural networks for
automatic responses to electronic attacks.

Utilization of artificial intelligence systems to determine the optimal
timing and frequency for maximizing disruption and interference in
enemy communications while minimizing power consumption.
Employment of artificial neural networks to diagnose and identify types
of disturbances, along with providing solutions for these disruptions.
Use of artificial intelligence to uncover vulnerabilities in targeted
systems.

Implementation of artificial intelligence algorithms to design more
accurate deceptive signals.

Application of intelligent voice processing for creating fake
communications and imitation deception.

Indicators Calculated in the Electronic Support Component:

Utilizing Artificial Intelligence for Intelligent Information Analysis to
create a Threat Bank and facilitate Intelligent Threat Pattern Detection.
Employing artificial intelligence and machine learning capabilities to
visualize the evolving situation and enhance situational awareness
(understanding, visualizing, and predicting) through a comprehensive
understanding of the electronic arrangement of the battlefield.
Implementing artificial intelligence and machine learning algorithms to
manage and analyze large amounts of data collected during electronic
warfare in real time.

Using the collected data model to predict attacks and propose suitable
defensive and offensive solutions.

Applying artificial intelligence and machine learning algorithms to
detect and classify enemy signals.

Leveraging Artificial Intelligence in Electromagnetic Spectrum Sensing.
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Applying intelligent design algorithms to gather information about
disruptors and deceptive individuals.
Utilizing Fuzzy Systems and Genetic Algorithms in Signal Processing.
Implementing Natural Language Processing to analyze textual
information from various sources.
Employing artificial intelligence in data mining to integrate the collected
data and signals.
Indicators Included in the Electronic Protection Component:

- Utilizing expert systems with deep learning for both positive and

negative intelligent control.

- Employing expert systems and deep learning to prioritize and allocate
frequencies.
Implementing cognitive radiotherapy to establish a secure platform.
Applying smart algorithms to thwart enemy deception operations.
Leveraging deep learning algorithms for data analysis in cryptography.
Using Al to intelligently implement, develop, and enhance anti-
interference methods and disruptor detection.
The application of artificial intelligence (Al) in identifying vulnerabilities in
attacked systems, along with the use of fuzzy systems and genetic algorithms
in signal processing, plays a crucial role in modern electronic warfare.
Additionally, intelligent design algorithms can be employed to gather
information on disruptors and deceivers. These are the most significant ways
Al is expected to be utilized in electronic warfare operations in future
conflicts.

Discussion and Conclusion:

The integration of artificial intelligence (Al) in military operations,
particularly in emerging conflicts, is becoming increasingly unavoidable.
This is especially true for electronic warfare operations, where Al must be
considered in all scenarios. In the near future, understanding and analyzing
the electromagnetic spectrum without the aid of artificial intelligence will be
extremely challenging, and electronic warfare operations may face significant
setbacks as a result. Based on analysis prioritization, the use of artificial
intelligence to identify vulnerabilities in targeted systems is the top priority.
This is followed by the application of fuzzy systems and genetic algorithms
for signal processing. Additionally, the use of intelligent design algorithms to
gather information from jammers and decoys ranks as the third priority in
future warfare scenarios.
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