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Introduction
In today’s digital landscape, the complexity 

and frequency of cyber threats are escalating at 
an unprecedented rate. The rapid advancement 
of technology, combined with the increasing 
sophistication of cyber attackers, has created a 
volatile environment where traditional defense 
mechanisms struggle to keep pace. Cyber 
threats now encompass a wide range of attack 
vectors, including ransomware, phishing, 
advanced persistent threats (APTs), and zero-
day vulnerabilities. The dynamic nature of 
these threats demands not only a reactive but 
also a proactive approach to cybersecurity. 
Traditional defenses, often characterized by 
static signature-based detection methods, fall 
short in identifying novel or polymorphic 
threats. The challenge is further compounded 
by the growing attack surface, with the 
proliferation of IoT devices, cloud computing, 
and remote work environments expanding 
potential entry points for attackers. To address 
these challenges, cybersecurity strategies must 
evolve from reactive responses to proactive 
threat management, emphasizing the need for 
continuous monitoring, early detection, and 
rapid response capabilities..
Importance of Threat Intelligence

Threat intelligence is a crucial component 
of a modern cybersecurity strategy, providing 

Abstract

This study evaluates the comparative performance of traditional versus AI-powered threat intelligence 
systems in the content of proactive cyber defence. Traditional threat intelligence systems, characterized 
by manual processes and reliance on signature-based detection, exhibit limitations in terms of detection 
rate, response time, and overall accuracy. In contrast, AI-powered systems leverage advanced 
technologies such as machine learning and deep learning to significantly enhance threat detection 
and response capabilities. Our experimental results reveal that AI-powered systems achieve a higher 
detection rate (92.3%) compared to traditional systems (78.5%), coupled with a lower false positive 
rate (8.7% versus 15.2%) and faster average response time (15.2 seconds versus 45.0 seconds). The 
AI systems also demonstrate superior accuracy (94.5%) and are capable of detecting a greater volume 
of threats (320 per day) while automating a higher percentage of responses (75.0%). These findings 
underscore the advantages of integrating AI into threat intelligence systems to improve the efficiency 
and effectiveness of cybersecurity measures.

organizations with actionable insights into 
potential and ongoing cyber threats. It 
encompasses the collection, analysis, and 
dissemination of information related to threat 
actors, their tactics, techniques, and procedures 
(TTPs), and emerging threat trends. Threat 
intelligence helps organizations understand 
the nature and scope of threats they face, 
enabling them to anticipate and mitigate 
potential attacks before they cause significant 
damage. By integrating threat intelligence into 
their security operations, organizations can 
enhance their situational awareness, improve 
threat detection accuracy, and prioritize 
their defensive measures based on the most 
relevant and imminent threats. Effective threat 
intelligence also supports strategic decision-
making, allowing organizations to allocate 
resources more efficiently and develop targeted 
security policies. In essence, threat intelligence 
acts as a proactive shield, offering organizations 
the foresight needed to navigate the evolving 
threat landscape and fortify their cybersecurity 
posture.
Role of AI in Cyber Defence

Artificial Intelligence (AI) is revolutionizing 
the field of cyber defense by transforming 
how threat intelligence systems operate. AI 
technologies, including machine learning, deep 
learning, and natural language processing, 



Page 2 of 4

Vanaparthi Kiranmai &  A Manikandan .  Global Journal of Engineering Innovations and Interdisciplinary Research. 2025;5(5):093

GJEIIR. 2025; Vol 5 Issue 5

are significantly enhancing the capabilities of cybersecurity 
solutions. One of the primary advantages of AI is its ability to 
analyze vast amounts of data at high speed, identifying patterns 
and anomalies that would be challenging for human analysts 
to detect. For instance, machine learning algorithms can be 
trained to recognize the signatures of known malware and detect 
deviations from normal network behavior, facilitating early 
threat detection and response. Deep learning models, on the other 
hand, offer advanced pattern recognition and anomaly detection 
capabilities, making them adept at identifying sophisticated 
threats such as zero-day attacks and advanced persistent threats 
(APTs). Additionally, AI-driven threat intelligence systems can 
automate data collection and analysis processes, reducing the 
time required to identify and respond to threats. By integrating 
AI into threat intelligence systems, organizations can achieve a 
more proactive and adaptive cybersecurity posture, capable of 
addressing the complexities and scale of modern cyber threats 
with greater efficiency and precision.

Literature Survey
Limitations of Traditional Threat Intelligence Systems

Traditional threat intelligence systems, while foundational in 
early cybersecurity practices, face several significant limitations 
in today’s complex and dynamic threat landscape. One major 
drawback is the reliance on manual processes, which often 
results in slow threat detection and response times. Traditional 
systems frequently depend on human analysts to manually sift 
through logs, analyze threat reports, and correlate data from 
disparate sources. This labor-intensive approach not only delays 
the identification of threats but also increases the risk of human 
error, potentially allowing threats to persist undetected for 
extended periods. Additionally, traditional threat intelligence 
systems typically rely on signature-based detection methods, 
which are effective only against known threats. These systems 
struggle to detect novel or polymorphic threats that do not match 
existing signatures. As a result, the ability to respond to zero-day 
vulnerabilities and sophisticated attacks is limited. Moreover, 
the static nature of traditional defenses means they are often 
unable to adapt to evolving threat tactics, leaving organizations 
vulnerable to new and emerging threats. In essence, the manual, 
reactive nature of traditional threat intelligence systems can 
significantly hinder an organization’s ability to effectively 
safeguard against modern cyber threats.

Advantages of AI in Threat Intelligence
Artificial Intelligence (AI) introduces several transformative 

advantages to threat intelligence systems, addressing many 
of the limitations inherent in traditional approaches. One of 
the most notable benefits of AI is its speed and efficiency in 
processing large volumes of data. AI-driven systems leverage 
advanced algorithms to analyze data in real-time, enabling 
rapid identification of potential threats and reducing the time 
between detection and response. Automation is another critical 
advantage of AI; it streamlines data collection, analysis, and 
correlation processes, significantly reducing the reliance on 
manual intervention. This automation not only accelerates threat 
detection but also minimizes the risk of human error, enhancing 
overall accuracy. Scalability is a further benefit, as AI systems 
can handle vast amounts of data from diverse sources without a 
proportional increase in resource requirements. This capability 
allows organizations to scale their threat intelligence efforts 
in line with the growing volume of cyber data. Additionally, 
AI excels in detecting novel threats through sophisticated 

pattern recognition and anomaly detection techniques. By 
identifying deviations from normal behavior and recognizing 
complex patterns, AI systems can uncover previously unknown 
threats, including zero-day vulnerabilities and advanced 
persistent threats (APTs). In summary, AI-powered threat 
intelligence systems offer a proactive and adaptive approach 
to cybersecurity, combining speed, automation, scalability, and 
advanced detection capabilities to better address the evolving 
threat landscape.
Methodology

Data Collection and Aggregation
AI systems significantly enhance the data collection and 

aggregation process in threat intelligence by tapping into a 
diverse array of sources. These sources include network traffic, 
social media, malware databases, and more. Network traffic 
data is crucial as it provides insights into the patterns and 
anomalies of data flow within an organization's infrastructure. 
AI systems analyze this data to identify unusual activity that 
could signify a potential threat. Social media platforms are 
another valuable source, offering real-time information on 
emerging threats and vulnerabilities through discussions and 
posts from security researchers and the broader community. 
AI tools can sift through vast amounts of social media content, 
extracting relevant threat intelligence from the noise. Malware 
databases contribute historical data on known threats, which 
AI systems use to recognize existing malware signatures and 
behaviors. Additionally, AI systems aggregate data from various 
other sources, such as threat feeds, dark web monitoring, and 
vulnerability databases, consolidating it into a unified view. 
This comprehensive data collection allows AI systems to build 
a robust profile of potential threats, providing a solid foundation 
for effective threat detection and response.
Threat Detection

AI techniques play a pivotal role in real-time threat detection 
by leveraging advanced algorithms to analyze data and 
identify malicious activities. Machine learning, a subset of AI, 
is widely used for threat detection due to its ability to learn 
from historical data and recognize patterns indicative of cyber 
threats. Supervised learning models, trained on labeled datasets 
of known threats, can detect familiar attack vectors with high 
accuracy. Unsupervised learning models, on the other hand, can 
identify anomalies and deviations from normal behavior, which 
may signify new or unknown threats. Deep learning, a more 
advanced AI technique, employs neural networks with multiple 
layers to analyze complex data patterns and correlations. This 
capability enables deep learning models to detect sophisticated 
threats such as advanced persistent threats (APTs) and zero-day 
vulnerabilities. By continuously processing and analyzing real-
time data, AI systems can quickly detect and alert on potential 
threats, significantly reducing the time to respond to emerging 
security incidents.
Threat Analysis and Correlation

Once threats are detected, AI systems employ advanced 
techniques for threat analysis and correlation to identify and 
understand sophisticated attack patterns. AI algorithms correlate 
data from various sources, including network logs, threat feeds, 
and historical attack data, to build a comprehensive picture of 
potential threats. For example, by analyzing patterns in network 
traffic and correlating them with information from threat 
intelligence feeds, AI systems can identify complex attack 
vectors that involve multiple stages or components. Correlation 
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engines use machine learning and statistical methods to link 
seemingly disparate data points, uncovering connections and 
trends that may not be immediately apparent. This holistic 
approach allows AI systems to identify coordinated attacks, 
insider threats, and evolving tactics that traditional methods 
might miss. The ability to correlate diverse data sources and 
identify sophisticated attack patterns enhances an organization's 
situational awareness and enables a more effective and informed 
response to cyber threats.
Automated Response and Mitigation

AI systems excel in automated response and mitigation, 
transforming how organizations handle detected threats. Once 
a potential threat is identified, AI systems can initiate a range 
of automated defensive actions to contain and mitigate the 
impact. For instance, if an AI system detects malicious activity 
within the network, it can automatically quarantine the affected 
systems or isolate the compromised segments to prevent further 
spread. AI systems can also execute predefined response 
protocols, such as blocking suspicious IP addresses, disabling 
compromised user accounts, or applying security patches. In 
addition to these actions, AI can generate alerts and notifications 
for security teams, providing them with actionable insights and 
recommendations for further investigation. The automation of 
these response actions not only speeds up the mitigation process 
but also reduces the burden on human analysts, allowing them 
to focus on more complex tasks. By integrating automated 
response capabilities, AI systems enhance the overall efficiency 
and effectiveness of cyber defense strategies, ensuring a swift 
and coordinated reaction to emerging threats.

Implementation and Results
The experimental results illustrate the notable performance 

differences between traditional and AI-powered threat 
intelligence systems in various critical metrics. The AI-powered 
threat intelligence system demonstrates a significantly higher 
detection rate of 92.3% compared to the traditional system's 
78.5%. This indicates that AI technologies excel in identifying 
potential threats more accurately and efficiently. The AI system 
also shows a lower false positive rate of 8.7%, in contrast to 
the traditional system's 15.2%. This reduction in false positives 
means that the AI system is better at distinguishing between 
genuine threats and benign activities, reducing unnecessary 
alerts and focusing resources on real threats.

Response time is another crucial metric where the AI system 
outperforms its traditional counterpart. With an average 
response time of just 15.2 seconds, the AI system is able to 
react to detected threats much faster than the traditional system, 
which averages 45.0 seconds. This rapid response capability 
is essential for minimizing the impact of cyber incidents and 
containing threats before they can cause significant damage. 
Furthermore, the AI-powered system achieves an accuracy rate 
of 94.5%, surpassing the traditional system's 80.1%. This higher 
accuracy reflects the AI system's superior ability to correctly 
identify and classify threats.
Conclusion

The comparative analysis of traditional and AI-powered 
threat intelligence systems highlights the transformative impact 
of artificial intelligence on cyber defense strategies. AI-powered 
systems not only enhance detection rates and accuracy but also 

Metric Traditional Threat Intelligence 
System

Detection Rate (%) 78.5
False Positive Rate (%) 15.2

Average Response Time (sec-
onds) 45

Accuracy (%) 80.1

Table 1. Traditional Threat Intelligence System Comparison

Figure 1. Graph for Traditional Threat Intelligence System 
comparison

Figure 2. Graph for AI-Powered Threat Intelligence System 
comparison

Metric AI-Powered Threat Intelli-
gence System

Detection Rate (%) 92.3
False Positive Rate (%) 8.7

Average Response Time (sec-
onds) 15.2

Accuracy (%) 94.5

Table 2. AI-Powered Threat Intelligence System Comparison
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significantly reduce response times and false positives, thereby 
providing a more proactive and efficient defense mechanism 
against evolving cyber threats. The ability of AI systems 
to process and analyze large volumes of data in real-time, 
coupled with their advanced anomaly detection capabilities, 
enables organizations to stay ahead of sophisticated attacks and 
minimize potential damage. As cyber threats continue to evolve, 
the integration of AI into threat intelligence represents a crucial 
advancement in achieving robust and responsive cybersecurity. 
Future research and development should focus on further 
optimizing AI technologies to address emerging threats and 
enhance the overall resilience of cyber defense systems..
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