
www.ijcrt.org                                                              © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT25A5023 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org i920 
 

Natural Language Processing For Cyber Threat 

Detection 

Deepanshu1, Ankit Sharma2, Dr. Naveen Kumar Sharma3  
1,2&3Department of MCA, IIMT College of Engineering, India 

 

  

 Abstract-  The rapid expansion of digital communication has 

made cyberspace a breeding ground for malicious activities. 

Detecting these threats in real-time is challenging due to the 

sheer volume and complexity of data. Natural Language 

Processing (NLP) offers a sophisticated approach to cyber threat 

detection by analysing unstructured text from diverse sources, 

including social media, forums, and cybersecurity reports. This 

study presents an in-depth exploration of NLP techniques used 

for threat detection, covering data pre-processing, model 

selection, and evaluation. The results demonstrate the efficiency 

of NLP models in identifying potential threats, highlighting their 

critical role in enhancing cybersecurity. 

Natural Language Processing, Cyber Threat Detection, 
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I. INTRODUCTION 

Cybersecurity is a critical concern in today's interconnected world, 

with malicious actors constantly developing new techniques to 

exploit vulnerabilities. Traditional security measures often 

struggle to keep up with these evolving threats, especially when 

they involve text-based data such as phishing emails, social media 

messages, and dark web communications. 

Natural Language Processing (NLP) has emerged as a 

transformative technology for cyber threat detection. By enabling 

machines to understand and analyze text, NLP can identify 

potential threats hidden in vast volumes of unstructured data. This 

paper explores the application of NLP in cybersecurity, focusing 

on how it can enhance threat detection, automate text analysis, and 

provide real-time insights. 

The study investigates the core components of an NLP-based 

threat detection system, including data collection, text pre-

processing, model selection, and performance evaluation. It also 

addresses the challenges associated with NLP, such as handling 

diverse languages, maintaining data privacy, and mitigating false 

positives. 

 

 

As the digital ecosystem continues to grow, cybersecurity 

enhancements are more than just an option. This is necessary. 
 
II. RELATED WORK 

Cyber threat detection has evolved significantly with the 

integration of artificial intelligence techniques, including NLP. 

Numerous studies have explored the use of NLP for detecting 

phishing attempts, malware, and social engineering attacks. 

Techniques like sentiment analysis and topic modelling have been 

applied to detect malicious activities. However, existing research 

is often limited to specific threat types or data sources. 

III. TYPES OF CYBER ATTACKS 

 

Fig. 1. Types of Cyber Attacks overview 

Cyber threats can be broadly categorized into various types, 

including: 
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A. Phishing Attacks 

Deceptive emails or messages designed to steal sensitive 

information. 

B. Malware 

Malicious software that can damage or control systems, including 

ransomware and spyware. 

C. Social Engineering 

Manipulative tactics to trick individuals into revealing confidential 

information. 

D. Insider Threats 

Malicious activities initiated by trusted individuals within an 

organization. 

E. Advanced Persistent Threats (APTs) 

Sophisticated, prolonged attacks typically targeting sensitive 

systems. 

IV. METHODOLOGY 

This study adopts a streamlined approach for cyber threat detection 

using Natural Language Processing involving four main steps - 

A. Data Collection 

Text data was gathered from social media, dark web forums, and 

cybersecurity reports, providing diverse threat intelligence. 

B. Data Pre-processing 

Text data was processed using tokenization, stop-word removal, 

and lemmatization. Named Entity Recognition (NER) extracted 

critical entities. 

C. Model Selection 

Transformer-based models (e.g., BERT) were chosen for their 

efficiency in text analysis and threat detection. 

D. Evaluation Metrics 

Model effectiveness was measured using Precision, Recall, F1-

Score, and Accuracy. 

V. RESULTS AND DISCUSSION 

The results demonstrated that transformer-based models, 

particularly BERT, outperformed traditional models in accurately 

detecting threats. Precision and recall values were consistently 

high, indicating the model's ability to identify actual threats 

without excessive false positives. Multi-source data further 

enhanced detection capabilities, as the model could learn from a 

wide range of threat indicators. 

VI. CHALLENGES IN CYBER THREAT 

DETECTION 

Despite the advancements in Natural Language Processing (NLP) 

for cyber threat detection, several challenges persist, which can 

hinder the accuracy and real-time effectiveness of detection 

systems.  
 

A. Data Diversity 

One of the main challenges is the variability in the data sources 

used for training NLP models. Text data can come in different 

formats, languages, and from a variety of platforms, such as social 

media, dark web forums, and email systems. The heterogeneous 

nature of this data makes it difficult to standardize pre-processing 

techniques, which are essential for efficient model training.  

B. False Positives 

 

While advanced NLP models are highly efficient, they are still 

prone to generating false positives. This occurs when the model 

mistakenly identifies a non-threatening message as a threat, 

leading to unnecessary alerts. In critical environments where 

response time is crucial, this can cause a significant issue, as it can 

divert attention and resources away from genuine threats. 

 

C. Real Time Processing 

 

As cyber threats evolve rapidly, real-time detection is paramount 

 in cybersecurity. Traditional models often struggle to keep up with 

the volume and speed at which new threats emerge. The need for 

real-time processing presents a significant challenge for NLP 

models, as they must process and analyze vast amounts of data in 

seconds to identify threats before they cause damage 

 

D. Privacy Concerns 

 

Many NLP-based threat detection systems rely on collecting and 

analyzing data from a wide range of sources, including personal 

social media profiles, forums, and online discussions. This raises 

serious privacy concerns, as sensitive and personal information 

may be exposed during the collection and analysis process. 

 

 

 

E. Data Labelling and Annotations 

 

For machine learning models to be effective, large datasets 

labelled with accurate threat indicators are required. However, the 

process of labelling data, particularly in the case of complex cyber 

threats, is time-consuming and requires domain expertise. 

Inadequate or incorrect labelling can lead to poor model 

performance, as the model will not learn to correctly identify 

threats.  

 

F. Adaptability to New Threats 

 

Cyber threats are constantly evolving, with attackers developing 

new techniques and strategies. NLP models need to be adaptive 
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enough to recognize novel threats that they have not encountered 

during training.  

 

 

VII. CASE STUDIES 

 

Governments around the world have introduced laws such as 

GDPR and IT India Law to regulate data protection. However, 

surveillance and privacy compensation remains a controversial 

topic. 

 

A. Phishing Detection Using NLP 

A study applied NLP techniques to detect phishing emails using 

sentiment analysis and keyword extraction. The results showed a 

significant reduction in false positives compared to traditional 

methods. The model was trained on a dataset of known phishing 

emails and legitimate emails, allowing it to differentiate between 

malicious and harmless content effectively. 

B. Malware Propagation Detection 

NLP-based models were used to detect malware propagation 

through text-based social engineering on dark web forums. The 

model analyzed communication patterns, identified suspicious 

phrases, and flagged potential malware distribution attempts. This 

approach proved effective in recognizing emerging threats in real 

time. 

C. Insider Threat Detection 

Another case study focused on detecting insider threats using NLP 

in organizational email communications. By analyzing the text of 

emails for suspicious language, unusual requests, or threatening 

behaviour, the system was able to identify potential insider attacks 

before they could cause significant damage. 

 

VIII. GLOBAL CYBER THREAT INTELLIGENCE 

MARKET ANALYSIS (2024-2029) 

 

Fig. 2. Cyber Threat Intelligence Global Report 2025 

The global market for cyber threat intelligence is experiencing 

rapid growth, as indicated by a Compound Annual Growth Rate 

(CAGR) of 22.0%, reaching an estimated value of $31.36 billion 

by 2029 from $11.58 billion in 2024. This growth highlights the 

increasing demand for robust cybersecurity measures in the face of 

sophisticated cyber threats. 

A. Market Growth Drivers 

1. Rising Cyber Threats 

The rapid increase in cyberattacks, including ransomware, 

phishing, and advanced persistent threats, has fuelled the need for 

advanced threat intelligence solutions. 

2. Increased Adoption of AI and NLP 

Technologies like Artificial Intelligence (AI) and Natural 

Language Processing (NLP) are being increasingly integrated into 

threat detection systems, enhancing their efficiency. 

3. Expansion of Cloud Services 

As organizations shift to cloud platforms, they face new security 

challenges, further driving the demand for threat intelligence 

solutions. 

B. Key Growth Drivers 

1. Rising cyber threats. 

2. Increased adoption of AI and NLP. 

3. Expansion of cloud services. 

C. Impact on NLP-based Threat Detection 

The rapid market growth enhances the relevance of NLP-based 

threat detection, enabling organizations to stay ahead of emerging 

threats. 

IX. GLOBAL IMPACT OF CYBER THREAT 

INTELLIGENCE 

Cyber threat intelligence has significantly transformed global 

cybersecurity practices. Nations and organizations now leverage 

real-time intelligence feeds to detect, mitigate, and prevent cyber 

threats proactively. It enables faster response to emerging threats, 

reducing the impact of cyber incidents. 

Moreover, international collaboration has strengthened, with threat 

intelligence being shared across borders, leading to coordinated 

defense strategies against global cyber threats. Organizations are 

using this intelligence to comply with international cybersecurity 

regulations (such as GDPR and NIST), ensuring robust data 

protection. 

Cyber threat intelligence also enhances employee awareness 

through targeted training, making them more vigilant against 

phishing, social engineering, and other attacks. Furthermore, it 
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supports the development of adaptive defense mechanisms 

powered by AI and machine learning, allowing organizations to 

predict and counter new threats effectively. 

X. CONCLUSION AND FUTURE DIRECTIONS 

This research paper explored the application of Natural Language 

Processing (NLP) in cyber threat detection, highlighting its 

effectiveness in identifying various cyber threats such as phishing, 

malware, and insider threats. The integration of NLP in 

cybersecurity has revolutionized the detection and mitigation of 

cyber threats, making it an indispensable tool for organizations 

worldwide. 

However, the rapid evolution of cyber threats necessitates 

continuous advancements in NLP models and cybersecurity 

strategies. Future directions in this domain include enhancing NLP 

models with real-time threat detection capabilities, improving 

multilingual threat analysis, and integrating advanced AI 

techniques for more accurate predictions. 

Furthermore, global cooperation in threat intelligence sharing must 

be strengthened to combat sophisticated, cross-border cyber 

threats. As technology advances, organizations must remain 

proactive in adopting and refining NLP-based threat detection 

systems to ensure robust cybersecurity. 

FUTURE DIRECTIONS 

Several areas for future research can help advance NLP in 

cybersecurity -  

A. Real-Time Threat Detection 

There is an increasing need for real-time systems capable of 

instantly identifying and responding to cyber threats as they occur. 

Future work should focus on enhancing NLP models for live, high-

speed threat detection. 

B. Integration with Other Cybersecurity Tools 

Combining NLP with other domains like network traffic analysis 

or intrusion detection systems could provide a more holistic 

cybersecurity framework. Cross-domain approaches can lead to 

more comprehensive threat detection and response. 

C. Advanced Deep Learning Models 

While traditional machine learning models are effective, next-

generation deep learning models, such as transformer-based 

architectures (e.g., BERT, GPT), could further improve the 

accuracy and efficiency of threat detection systems by capturing 

complex patterns in text. 

D. Adaptability to Evolving Threats 

The landscape of cyber threats is constantly changing. Research 

can focus on making NLP models more adaptable, capable of 

learning from new data in real time and adjusting to emerging 

attack strategies. 

E. Adversarial Robustness and Security 

Ensuring that NLP-based threat detection systems are resilient to 

adversarial attacks—where attackers manipulate language to 

evade detection—is essential. Developing more robust models that 

can withstand such attempts will be key to the future success of 

NLP in cybersecurity 
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