
12 https://researchtrendsjournal.com 

Online at: https://researchtrendsjournal.com ISSN No: 2584-282X 

Indexed Journal  Peer Reviewed Journal 

 

INTERNATIONAL JOURNAL OF TRENDS IN EMERGING RESEARCH AND DEVELOPMENT 

Volume 3; Issue 3; 2025; Page No. 12-16 
 

Received: 08-02-2025 

Accepted: 16-03-2025 

 

AI-driven cybersecurity systems for real-time threat detection and 

prevention 

 
1Vinayak Basant Sharma, 2Dr. Vikas Kumar and 3Kamlesh Tripathi 

 
1M. Tech IT Student, Chhatrapati Shivaji Maharaj University, Navi Mumbai, Maharasthra, India 
2Professor and Head, Department of Computer Science and Information Technology, Maharasthra, India 
3Assistant Professor, Department of Computer Science and Information Technology, Maharasthra, India 

 

DOI: https://doi.org/10.5281/zenodo.15497419 

 

Corresponding Author: Vinayak Basant Sharma 
 

Abstract 

Artificial Intelligence (AI) is revolutionizing cybersecurity by providing new threat identification and remediation perspectives. AI 

technologies, leveraging machine learning algorithms and neural networks, enable organizations to process large datasets quickly and 

identify hidden patterns that may pose security risks. This proactivity makes threat detection more efficient and simplifies real-time 

responses, allowing cybersecurity experts to act in advance against cyber-criminals. As cyber threats become more complex and dynamic, 

AI-driven solutions are essential for organizations to create powerful cyber-security frameworks. Key applications include AI-powered 

threat detection, ant phishing, defense against malware and ransomware, and real-time network traffic analysis. Platforms like Darktrace, 

Cylance, Proofpoint, and IBM Radar are progressing with threat intelligence and automated incident response, making it easier for 

organizations to predict and thwart evolving threats. AI is also improving endpoint protection, fraud detection, and cloud security, with 

investment trends showing a positive correlation with AI-based cybersecurity app efficiency. This report highlights the crucial role AI plays 

in modern cybersecurity, tackling increasingly sophisticated cyber-attacks while also highlighting opportunities for further developments in 

threat mitigation strategies. 
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Introduction 

Organizations confront a wide variety of cyber risks in 

today's digital world. Cybersecurity measures that have been 

in place for a long time, which are reactive and rely on 

human intervention, are not enough to withstand modern, 

intelligent assaults. Cybersecurity now relies heavily on AI-

driven threat intelligence, which uses big data analysis, 

machine learning, and deep learning to allow preemptive 

responses to cyber-attacks in a flash. Organizations may 

learn about and prepare for any weaknesses with the help of 

this technology, which also improves threat detection and 

prevention. Organizations can now resolve vulnerabilities 

and reduce the effect of attacks with the help of AI-driven 

threat intelligence, which changes the focus from detecting 

existing threats to forecasting future ones. These 

developments put AI on the verge of becoming an essential 

tool in cybersecurity, allowing for automated threat 

identification that is quicker, more accurate, and more 

reliable.  

Cyber threat detection has been enhanced by AI-related 

technologies, such as neural networks and machine learning. 

As a result, we must acknowledge that AI-driven 

technologies are the bedrock of cyber threat identification. 

Highlight AI's revolutionary potential because of its ability 

to handle massive data sets with ease and spot minor trends 

that indicate real-time cyber threats. By interacting with 

data, AI systems may enhance their detection skills and stay 

updated on the latest dangers using machine learning 

algorithms. 

This, in turn, improves security prevention. Their goal is to 

investigate AI targeting techniques that help with fast and 

precise threat identification. Feng et al. primarily promote 
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anomaly detection as an AI tool. Specifically, it entails 

finding out when things aren't right with the network or with 

user behavior patterns. Without proper safeguards, these 

harmful actions might slip through the cracks. Conversely, 

AI-based behavior analysis might show up by spotting out-

of-the-ordinary processes or deviations from regular user 

behavior, providing cyber security experts with accessible, 

actionable data that can help them prevent intrusions. 

Both national security and critical infrastructure contribute 

to effective data management and security procedures, 

hence the two go hand in hand. But the phrase "critical 

infrastructure" didn't appear until the 1990s in the US. The 

current iteration of this word is "security perspective," 

which is an evolution from earlier iterations. Critical 

infrastructure is becoming more well-known because to 

technological advancements. Cyberattacks on vital 

infrastructure are becoming more common and 

sophisticated, which poses serious risks to national security. 

The extent to which the consequences of cyberattacks on 

critical infrastructure are understood is one of the main 

issues with critical infrastructure security. This suggests that 

cybercriminals are not only aware of the potential defenses 

against their assaults, but may also try to anticipate them. 

The need to limit cyber security risks, however, has led to 

AI-driven security solutions becoming an essential 

component of the world's key infrastructure for security. 

There is an urgent need to prioritize AI-driven and 

automated cybersecurity solutions to assist various sectors 

in real-time threat identification, since cyber-attacks have 

had a negative influence on their operations. The list of 

these dangers is long and includes things like spam, 

phishing, spyware, corporate account takeover (CATO), 

DDoS assaults, ransomware, and ATM cash-outs. Although 

cybercriminals have used these assaults to further their 

online operations, states have attempted various 

countermeasures. 

 

Literature Review 

Ojo, Bright & Aghaunor, Chukwudi. (2024) [1]. In its 

broadest sense, cyber-security refers to measures taken to 

safeguard a country's most vital information and 

communication networks. Many countries have been 

compelled to beef up their security measures in order to 

better identify and anticipate cyber-attacks, since these have 

increasingly targeted computer-based essential 

infrastructures. The purpose of this article was to examine 

how AI might improve critical infrastructure threat 

identification in real-time, specifically in relation to water 

facilities and transportation networks. Finding the danger 

and quickly countering it are both made simpler with the 

help of AI. This study aimed to show the strengths and 

weaknesses of artificial intelligence (AI) in this domain by 

discussing current AI technology, methods for using them, 

and examples such as the Colonial Pipeline ransomware 

assault. In order to provide a solid foundation for 

cybersecurity regulation and improvement, other techniques 

were examined, including the development of rules and 

actions. 

Ovabor, Kelvin. (2024) [2]. By improving the ability to 

identify, analyze, and respond to threats in real-time, AI-

driven threat intelligence is revolutionizing cybersecurity. 

This article presents a summary of current research in the 

realm of artificial intelligence (AI), machine learning (ML), 

and threat intelligence (TI) frameworks, as well as 

technologies that enable these areas. It also identifies 

difficulties and future possibilities for real-time 

cybersecurity. Strengthening threat detection is achieved by 

techniques including supervised and unsupervised learning, 

reinforcement learning, and natural language processing 

(NLP). On the other hand, security operations are guided by 

changing frameworks and ethics when it comes to 

implementing AI. The goal of AI-driven cybersecurity 

solutions is to provide a proactive and adaptable defense 

against cyber-attacks, which are becoming more 

sophisticated. 

Wang, Zehan. (2024) [3]. Conventional approaches to 

cybersecurity threat identification have struggled to keep up 

with the proliferation and sophistication of cyberattacks. 

With its strong data processing and pattern recognition 

capabilities, Artificial Intelligence (AI) technology has 

progressively become a crucial tool for improving cyber 

security. First, the paper outlines the current state of AI 

development in cybersecurity. Then, it focuses on analyzing 

the application of core methods like deep learning and 

machine learning in threat detection. Finally, it discusses the 

advantages of integrated learning and multimodal methods. 

The aim of the paper is to explore the application of AI in 

cybersecurity threat detection. This presentation concludes 

with a brief overview of the present state of artificial 

intelligence (AI) in cyber security and a look toward its 

potential future directions of growth. It is believed that the 

referenced research in this article will help to enhance the 

efficacy and precision of cybersecurity threat identification. 

Rajuroy, Adam (2024) [4]. Data sensitivity and operational 

continuity are of the utmost importance in industries like 

healthcare and aviation, which are particularly vulnerable to 

the growing number and complexity of cyber-attacks. By 

facilitating proactive security methods, real-time reaction 

mechanisms, and better threat detection, artificial 

intelligence (AI) presents a revolutionary opportunity to 

tackle these difficulties. In this abstract, we look at how 

these vital sectors might improve their threat detection skills 

with the help of cybersecurity solutions powered by 

artificial intelligence. When dealing with complicated data 

settings, artificial intelligence methods like deep learning 

(DL) and machine learning (ML) make it easier to spot 

unusual patterns and behaviors. By preventing unauthorized 

access to sensitive patient information, medical data, and 

infrastructure, these solutions guarantee that the healthcare 

industry complies with demanding regulations such as 

HIPAA. Airline companies use AI-powered models to keep 

an eye on customer data and operational systems for signs 

of cyber-attacks that might compromise reservation systems, 

flight operations, or vital avionics. These industries may 

move from a reactive to a predictive security posture by 

combining AI with conventional security frameworks. 

Adaptability to changing attack vectors, faster reaction 

times, and more accurate identification of new threats are 

key benefits. To end, this abstract highlight the need of 

ongoing innovation, ethical concerns, and cooperation 

across industries in order to effectively use AI's potential to 

strengthen cybersecurity. 

Alionsi, Dabi. (2023) [5]. The need for sophisticated, real-

time security solutions is at an all-time high due to the 
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increasing complexity of IT networks and the proliferation 

of cyber threats. Improving threat identification, analysis, 

and mitigation in these complex networks is a potential goal 

of machine learning (ML) and deep learning (DL). The 

study explores the intersection of ML and DL approaches in 

cybersecurity, specifically looking at how they might be 

used to identify threats in IT systems in real-time. This 

study draws on current findings to highlight the possibilities 

of these methods in overcoming traditional security models, 

while also illuminating the difficulties they present and 

suggesting avenues for further investigation. 

 

Role of Ai in Cyber Threat Detection 

Cyber threat detection has been enhanced by AI-related 

technologies, such as neural networks and machine learning. 

As a result, we must acknowledge that AI-driven 

technologies are the bedrock of cyber threat identification. 

The revolutionary potential of AI is emphasized by Das and 

Sandhane (2021) [10] because of its ability to handle massive 

amounts of data easily and detect tiny patterns that indicate 

real-time cyber dangers. By interacting with data, AI 

systems may enhance their detection skills and stay updated 

on the latest dangers using machine learning algorithms. 

This, in turn, improves security prevention. In this study, AI 

focused solutions that aid in rapid and precise threat 

identification. Feng et al. primarily promote anomaly 

detection as an AI tool. Specifically, it entails finding out 

when things aren't right with the network or with user 

behavior patterns. Without proper safeguards, these harmful 

actions might slip through the cracks. Conversely, AI-based 

behavior analysis might show up by spotting out-of-the-

ordinary processes or deviations from regular user behavior, 

providing cyber security experts with useful, actionable 

information that can help them prevent intrusions. 
 

 
 

Fig 1: Workflow of AI-powered cyber threat detection 

 

Intersection of Ai with Powered Cybersecurity for 

Detecting and Preventing Modern Threats 

Advanced threat identification, phishing mitigation, 

malware protection, and vulnerability management are all 

ways in which artificial intelligence (AI) enhances 

cybersecurity. Anomalies may be detected, phishing 

attempts blocked, and malware as new as zero days old by 

using machine learning. Cylance, Darktrace, and Proofpoint 

are three such solutions. AI-powered systems, such as IBM 

Radar, automate vulnerability patches for proactive security 

by improving threat intelligence via prioritized responses. 

 

Ai-Driven Threat Detection 

Detecting and preventing current cyber threats has been 

made easier with the incorporation of AI in cybersecurity. 

Older forms of cybersecurity heavily on rule-based 

detection, which may identify patterns of known attacks. 

Modern AI systems detect suspicious activity and alert 

administrators to possible security breaches by analyzing 

large datasets using algorithms developed for machine 

learning. One leading cybersecurity firm, Darktrace, is using 

AI to identify threats in real time and respond 

autonomously. Using unsupervised machine learning, 

Darktrace's Enterprise Immune System anticipates a "pattern 

of life" for all devices and users on a company's network. 

This allows it to spot out-of-the-ordinary activity and 

automatically counteract dangers like malware, ransomware, 

or insider attacks. 

 

AI-Based Threat Intelligence Platforms 

Another important area where AI and cybersecurity overlap 

is in its ability to improve threat intelligence. Therefore, AI-

powered threat intelligence systems sift through mountains 

of data, such as network traffic, threat feeds, and attack 

histories, to spot trends and foresee potential dangers. 

Advanced threat detection and predictive analytics are made 

possible with the integration of AI and machine learning in 

IBM Radar, an example of such an application. Radar is 

able to prioritize security events by analyzing incoming 

security data for possible threats. Organizations may more 

easily prioritize response efforts with the help of this 

system's actionable intelligence, which connects data from 

many sources and automatically categorizes risks. With the 

use of artificial intelligence, cybersecurity teams may 
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increase their threat intelligence and stay one step ahead of 

ever-evolving, highly complex threats. This includes both 

state-sponsored cyberattacks and advanced persistent 

threats. 

 

Applications of Integration of Ai with Powered 

Cybersecurity for Detecting and Preventing Modern 

Threats 

Cyber apps that use artificial intelligence strive to analyze 

network traffic in real-time, identify fraud, secure endpoints, 

actively seek for threats, and ensure cloud security. These 

AI-powered technologies streamline reaction times and 

improve threat detection. A security system's efficiency is 

also maximized by them. If we want to be better able to 

fight sophisticated cyber threats, we need to put more 

money into these areas. 

 

AI for Real-Time Network Traffic Analysis 

The use of machine learning (ML) algorithms for real-time 

network traffic analysis is one of the most prominent 

examples of AI's impact on cybersecurity. Businesses can 

quickly and readily spot harmful actions, such as Distributed 

Denial-of-Service or data exfiltration assaults, while they 

are still relatively harmless, thanks to the integration of AI 

with intrusion detection systems (IDS). To illustrate the 

point, Cisco's AI-powered network security solutions use 

ML models to spot suspicious patterns in network traffic 

that may indicate an attack is underway. 

 

AI In Fraud Detection and Prevention Detecting Fraud: 

Particularly in the financial and e-commerce sectors, which 

are susceptible to fraud based on financial assaults, AI has 

played a significant part in these kinds of crimes. 

Algorithms trained with machine learning data may spot 

unusual patterns of transactions; these systems might detect 

and report any instances of fraud in real time. Companies 

like PayPal use AI to analyze massive amounts of 

transaction data using powerful ML algorithms, which helps 

to avoid fraudulent actions. In order to identify which 

factors are out of the ordinary, its AI system examines a 

wide range of data, including location, device, and past 

transaction history. These AI technologies improve user 

experience by reducing false positives and lowering the 

chance of financial loss caused by fraud. 

 

AI In Cloud Security 

Having solid cloud security solutions in place has never 

been more important than now, as more and more 

businesses move their operations online. Numerous cloud 

security products are now using AI, which provides real-

time threat detection and reduces cloud infrastructure risk. 

For instance, Azure Security Center, a Microsoft product, 

employs AI and ML to monitor cloud workloads for 

potential dangers. Unauthorized access or data breaches 

may be detected by automatically analyzing network traffic, 

application behavior, and user activity on this platform. By 

continuously scanning incoming traffic for indicators of 

penetration or exploitation, AI also plays an important role 

in protecting cloud environments against APTs. 

Organizations may enhance the protection of sensitive data 

and stay in compliance with regulations in the ever-

changing cybersecurity environment by integrating AI into 

cloud security. The use and investment patterns across 

different AI applications in cybersecurity are shown in 

figure 2 below. The success rate percent of each program is 

shown by a bar. Applications like Cloud Security, AI Driven 

Threat Detection, and Phishing Prevention demonstrate how 

efficient they are at solving cyber threats. Greater 

investments correlate positively with higher performance 

regarding threat detection, prevention, and response, as 

shown by the line graph that overlays the investment levels 

in millions of dollars dedicated to each application area. For 

instance, it is important to spend more in apps like Endpoint 

Protection and Real-Time Network Traffic Analysis since 

these sectors are getting considerable funding and have a 

greater success rate. 

 

 
 

Fig 2: AI In Cyber Security Success Rates and Investments 
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Conclusion 

Finally, AI proves to be a revolutionary force in 

cybersecurity, enabling firms to proactively counter 

evolving threats with cutting-edge innovation. To combat 

intelligent cyber-attacks and safeguard digital assets in an 

ever-changing, globally networked environment, it is 

inevitable that AI will be integrated with cybersecurity 

architecture as the technology develops. Artificial 

intelligence has brought about a sea change in cybersecurity 

by offering cutting-edge ways to tackle contemporary cyber 

threats. With AI-powered solutions like Darktrace, Cylance, 

and IBM QRadar, machine learning can effectively identify 

threats in real-time, prevent phishing, defend against 

malware, and secure endpoints. The speed, precision, and 

flexibility of these technologies have been greatly enhanced 

compared to more conventional approaches. Cloud security 

and proactive threat intelligence systems' use of AI to 

decipher the digital world's growing complexity is another 

proof of AI's significance. In addition to increased funding, 

AI-based cybersecurity solutions are becoming better at 

fending off sophisticated assaults; yet, there is still a 

significant need for research into ethical concerns and the 

improvement of AI algorithms. In order to strengthen 

cybersecurity frameworks, this paper confirms the vital role 

of AI and provides the groundwork for future advancements 

in the field. 
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