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Abstract
The Covid-19 pandemic has inevitably caused a sharp increase in the use of digital 

technologies as only manner of safeguarding ourselves. Covid-19 has forced numerous 
corporations and companies to adapt to remote work life. Owing to the trends towards 
digitalization of the key sectors of the economy nowadays, the leading enterprises and 
schools gradually switch to a remote work. The conclusion on the usage of AI and ML in 
the cybersecurity system is critical to triumph over the cyber threat and avoiding threats 
to valuable assets in the developed countries. In this article the author introduces a new 
product called Sentinel AI that implements machine learning for security purposes. The 
above system uses both supervised and unsupervised learning techniques which includes 
the deep learning, anomaly detection as well as the behavioral analysis to detect the known 
as well as the unknown threats. Since Sentinel AI can learn data patterns consistently, better 
predictions of threats can be done as well as attempts at faking positive results are slimmer, 
and hence, it is less susceptible to threats. Next-generation technologies along with the 
examples of their application and the method of improving the cybersecurity based on the 
anticipating and preventing threats has also been described in this paper.

Subject Classification:  Primary 68T20, Secondary 68M25.

Keywords: Artificial intelligence, Machine learning, Data analysis, Threat detection, Prevention, 
Cybersecurity frameworks.

1.  Introduction

The unprecedented nature of the coronavirus pandemic has led to the 
intensification of numerous industries and the ability to introduce artificial 

@	E-mail:	gupt.nishu2008@gmail.com
#	 E-mail:	sheetalyadav161@gmail.com

mailto:gupt.nishu2008@gmail.com


PIONEERING CYBER THREAT DETECTION AND MITIGATION� 959

intelligence (AI), big data. and machine learning (ML) Yet, the current 
world is evolving at the same pace and has become a place where 
cybercrime is on the rise threatening usual citizens and well-developed 
companies. For instance, Eian et al. [1] showing that the prediction of 
cybercrime could possibly result in a cumulative loss of $10.5 trillion 
annually by 2025. Consequently, such organizations struggle to manage 
operation and continuity issues because these technologies have become 
significantly integrated into business processes. In these lines, there is the 
need to research on the use of AI in cybersecurity more than ever before. 
Exploring in this manner would help organizations to realize the whole 
potential of AI in the field and ultimately foster implementable solutions 
for safeguarding their operations and interest.

1.1 Background

In the realm of cybersecurity, adversaries are persistent, constantly 
evolving their methods to breach defenses and exploit vulnerabilities. As 
organizations grew more dependent on digital technologies and 
distributed work and data, the need to secure that technology has become 
more acute. More conventional security methodologies, although not 
useless, are experiencing difficulties in shielding organizations against 
modern cyber threats. Accompanying the availability, digital security is 
becoming increasingly vulnerable at the technological frontier of the 
cyberspace, which in turn emphasizes the importance of tools to identify 
cyber threats effectively [2]. Today’s complex and dynamic cyber threats 
pose threats to organizational security, and the complex nature of these 
risks has exposed the weakness of traditional security models in dealing 
with them [3]. Holding security from cyber threat has become more 
essential in today’s world since the interaction in electronic interface 
increases and the elaboration of malicious attacks become more complex. 
This research is about illustrating the use, advantage, approach, and real-
world utilization to revolutionary cyber threat identification and defense 
by using sophisticated artificial intelligence techniques

2. Literature Review

Kumar et al., [4] opine that AI and ML can be employed as tools that 
are of revolutionary nature in addressing constantly evolving nature of 
cyber threats. Through real time identification and mitigation of threats, 
these technologies are capable of transforming the business of security 
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and increase current methods. Traditional and passive approaches of 
security are no longer adequate in combating the modern and adaptive 
nature of cybersecurity threats [5-9]. Threats are dynamic; they change 
with time, making it all the more important to have a constant cybersecurity 
measure. For this reason, as was previously mentioned in the case of 
offense, the defenses must also be active and continuous. Summarized 
literature about AI application in the catching of threats in the field of 
cybersecurity is presented in Table 1.

Table 1
Artificial Intelligence (AI) in medical diagnosis

References AI 
Domain Key Finding

M. Nasser et. al. 
[10]

Yes The authors analyzed cases as well as incidents 
in cyber-physical systems through writing a 
variety of security breaches as well as offered 
ways through which such breaches should be 
controlled.

Hariharan et. al. 
[11]

Yes The researcher likely concludes by emphasizing 
the significance of explainable artificial 
intelligence (XAI) in enhancing transparency 
and trustworthiness within cybersecurity 
practices.

Lallie et. al. [12] No The authors highlight the way of cyber-attacks 
after the Covid-19 pandemic and their possible 
solutions.

Mishra et. al. [13] Yes The authors propose a Binary Grasshopper 
Optimized Twin Support Vector Machine 
(BGOTSVM) supported security model. 
Learning-based models for network intrusion 
detection utilizing ML techniques.

Farouk et. al. [14] Yes The authors identified ML classifier for 
detecting internal threats specifically to secure 
LAN attacks.

Singh et. al. [15] Yes To detect malware the authors utilized Feed 
- Forward Deep Neural Network (FFDNN) 
technique.

Li [16] Yes The authors elaborate on the existing research 
on building a secure AI system in distributed 
ML/DL surroundings using encrypted neural 
network as well as realizing a secure federated 
deep learning.

Contd...



PIONEERING CYBER THREAT DETECTION AND MITIGATION� 961

Ghillani [17] Yes The goal is to discuss the numerous ways in 
which deep learning techniques and neural 
network architectures might be used to provide 
cybersecurity solutions. They conclude that the 
advanced learning algorithms need to be trained 
using the obtained security data and knowledge 
related to the intended application before 
the system can assist in making intelligent 
decisions.

Islam, Hayat, 
and Hossain [18]

Yes The authors focus on the right mix between AI’s 
advantages and human abilities to optimize 
its benefits and minimize its disadvantages. 
The study makes recommendations for future 
research to address fresh issues pertaining to 
the efficient use of AI in cyber security.

3. AI-Based Threat Detection Techniques

Artificial intelligence (AI) refers to perform a task by computer 
systems that typically require human intellect. Within cybersecurity, AI 
mimics human cognitive procedures learning, reasoning, problem-
solving, and decision-making for such tasks. It has become increasingly 
important in this field, on account of its capacity to process large volumes 
of data in relatively short time and arrive at sound decision-making, all-in 
light of new forms of cyber threats. With the volume and complexity of 
these threats continue to rise, organizations are accepting AI-based 
systems for detecting and preventing cyber-attacks. These systems utilize 
techniques such as ML, Natural Language Processing (NLP), DL, Natural 

Figure 1
Comprehensive Framework of AI-Based Threat Detection in Cybersecurity



962� V. AGARWAL ET AL.

Language Processing (NLP), predictive analytics, and behavioral analytics, 
as showed in Figure 1, to detect and mitigate cyber threats effectively [19].

3.1 Fraud Detection Systems Using AI

Application for threat detection is an AI whereby threat detection 
compares a large dataset and automatically identify security threats. By 
using mandate learning algorithms, these systems are able to first 
recognize anomalous traffic patterns, second to recognize the presence of 
virus in separated files, and third to analyze user activity for possible 
malicious activity [20]. In the financial industry, fully automated artificial 
intelligent-based fraud detection mechanisms scan through large volumes 
of data to identify fraudulent transactions based on anomalous patterns 
and trends within financial transactions [21]. Machine learning threat 
intelligence solution uses real-time data collection over various sources 
and researches growing threats and risks. In the case of incident response, 
AI based systems enhance the preparedness and time taken in managing 
cyber threats as they rapidly analyze different data formats and provide 
remedial advice to the security teams [22]. Furthermore, traditional 
security tasks like bookings, account creation and password changes are 
performed automatically by intelligent chatbots and virtual assistants. 
These are not just effective in simplifying work processes however they 
also give instant assistance to its users effectively improving security 
response factors.

3.2 Fraud Detection Systems Using ML

AI solutions improve the cybersecurity postures by providing the 
means for counteraction to change continuously about threats. Namely, 
artificial intelligence with machine learning in particular, as a discipline 
which aims at creating a system for recognizing pattern in data and 
drawing conclusions without a direct programming step, is important. 
Conventional security solutions were mostly based on a signature or set of 
signatures of known threats; a model becoming less efficient to prevent 
modern and evolved cyberattacks. On the other hand, AI solutions use 
multiple intricate mathematics formulas and machine intelligence 
technique for identifying existing and new hazardous elements. Machine 
learning, widely used in threat detection [23], deals with the large volume 
of data where the likely patterns of threats are also identified. Due to the 
fact that these algorithms are adapted to take data subsets that contain 
vice and non-vice activities, they are in the best position to identify 
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network behavior anomalies that may signal the likelihood of a security 
breach.

3.3 Fraud Detection Systems Using Deep Learning

Deep learning models use deep neural networks to classify data and 
break down data into categories where certain elements of the data may 
be assigned binary economic classifications. In fraud detection, Neural 
Networks can be also used for predicting fraudulent transactions from big 
data sets of transaction records. Indeed, the models can be used as deep 
neural networks, that is, they can have multiple layers that can learn 
representations of growing complexity. Neural Networks also has the 
ability to analyze any form of data input, whether numeric and categorized 
like transactions, pattern or textual. Recurrent Neural Network (RNN) 
and convolutional Neural Network (CNN) are the kind of neural networks 
analyze sequences of events in order to ascertain patterns that may point 
towards forged documents.

3.4 Fraud Detection Systems Using Hybrid Model

In order to combine advantages of both methods, in the hybrid 
models the methods of supervised and unsupervised machine learning 
methodologies are used [24-25]. Supervised learning utilizes input 
datasets for training purposes while unsupervised learning identifies 
patterns without predefined input. Hybrid techniques [26] aim to enhance 
accuracy by combining the precision of supervised and unsupervised 
learning. Boosting and bagging techniques [27] merge outputs from 
multiple models to mitigate individual model limitations. The use of 
ensemble learning which increases the accuracy on threat prediction is 
especially effective when used in real-time cybersecurity applications. 
Cyber threat clustering is helpful to know anomaly detection and 
organizing related threats [28].

4. � Fraud Detection Systems Using the Proposed Modified Hybrid 
Model

This paper argues that fraud detection systems play a significant role 
in the protection of financial transactions together with minimizing the 
increasing cases of fraud. This work addresses the efficacy of a newly 
developed approach for enhancing the skills in fraud detection through 
the application of a Modified Hybrid Model with Generative AI 
hallucinations to detect fraudulent behavior.
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Figure 2
Work Flow diagram of FDS using Hybrid Model with Generative AI Hallucinations

How it Works
The Modified Hybrid Model incorporating Generative AI 

hallucinations for fraud detection is also used where different ML methods 
integrate to increase detection accuracy and speed. Here’s how it operates 
in Figure 2.

5. Discussion and Conclusion

Since threats can be delivered in a variety of methods, there is no 
fixed strategy for protecting against them. It is important to identify that 
recent reviews show that IDSs based on AI algorithms provide higher 
reliability and better adaptivity than traditional IDSs. They are dynamic in 
that new model real-life data can be used to enhance the existing systems 
making them relevant to emerging cyber threats. Real-time threat data 
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integration improves their capability on integrational perception of current 
threats and events, and real-time prediction systems change with the last 
tactics and methods of adversaries. This paper therefore emphasizes on 
the importance of ML and AI in enhancing cybersecurity against an ever-
growing number of threats. It stresses for the approaches to the integration 
with other fields, continuous improvement, and changes in the strategies 
in order to respond to the current situation in the field of cybersecurity. 
However, it remains imperative to remember that the given AI should be 
people-centered, so it must have human values & considerations. However, 
there are potential and real AI-based issues; therefore, AI is promising to 
strengthen cybersecurity for the continually growing society.
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