
           
           International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 10 Issue: 04 | April - 2026                              SJIF Rating: 8.659                                  ISSN: 2582-3930                                                                                                                                               

  

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                         |        Page 1 
 

An Artificial Intelligence – Based Approach for Cyber Threat Detection in 

Network Systems 

 

[Ashwini R. Kakade]1  ,  [Vaishnavi R. Ladole]2  ,[ Dr.Vinit A.Sinha]3 

MCA II yr Sem IV      ,  MCA II yr Sem IV,    Assistance Professor 

P.G. Dept of Computer Applications, 

PRMITR Badnera 

ashwinikakade277@gmail.com 

vaishnaviladole2004@gmail.com 

vinit.sinha84@gmail.com 

 

 

Abstract: 

The rapid growth of digital technologies and internet 

connectivity has significantly increased the risk of 

cyber threats. Organizations, governments, and 

individuals face various cyberattacks such as malware, 

phishing, ransomware, and network intrusions. 

Traditional cybersecurity systems rely mainly on 

signature-based detection methods, which are often 

unable to detect new and evolving threats. Artificial 

Intelligence (AI) has emerged as a powerful technology 

that enhances cybersecurity by enabling systems to 

automatically analyze data, identify suspicious 

activities, and detect potential threats. AI techniques 

such as machine learning and deep learning allow 

security systems to process large volumes of network 

data and recognize abnormal patterns associated with 

cyberattacks. This research paper explores the role of 

Artificial Intelligence in cyber threat detection, 

including its working mechanism, advantages, and 

challenges. A review of recent research studies 

highlights how AI-based intrusion detection systems 

improve the accuracy and efficiency of cybersecurity 

solutions. The study concludes that AI has the potential 

to significantly strengthen cyber defense systems and 

play a critical role in protecting digital infrastructures in 

the future. 
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1 INTRODUCTION 

In the modern digital era, information technology has 

become an essential part of everyday life. Businesses, 

educational institutions, and government organizations 

rely heavily on digital systems and internet-based 

services to store and manage data. While these 

technologies offer significant benefits, they also create 

opportunities for cybercriminals to exploit 

vulnerabilities in computer networks. 

Cyber threats such as malware attacks, phishing, 

ransomware, and unauthorized access have become 

increasingly common. These attacks can result in 

financial losses, data breaches, and disruption of 

important services. Traditional cybersecurity techniques 

mainly depend on rule-based or signature-based 

detection systems. Although these methods can detect 

known threats, they are often ineffective against new 

and sophisticated cyberattacks. 

Artificial Intelligence has emerged as a promising 

solution to improve cybersecurity. AI technologies can 

analyze vast amounts of network data and detect 

unusual patterns that may indicate malicious activity. 

Machine learning algorithms allow systems to learn 

from previous attacks and continuously improve their 

ability to identify threats. By integrating AI into 

cybersecurity frameworks, organizations can enhance 

their ability to detect and respond to cyber threats more 

effectively. 
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1. Uses of AI in Cyber Security. 

1.1 Role of Artificial Intelligence in Cybersecurity 

Artificial Intelligence plays a significant role in 

strengthening cybersecurity systems. AI algorithms can 

examine large datasets generated from network traffic, 

system logs, and user activities. These algorithms 

identify patterns that may indicate abnormal or 

malicious behavior. 

Machine learning models are capable of recognizing 

unknown threats by learning from historical data. Deep 

learning techniques, which are a subset of machine 

learning, can analyze complex patterns and detect 

sophisticated cyberattacks. AI-based systems can 

therefore identify threats that traditional security tools 

may overlook. 

Furthermore, AI enables automated monitoring and 

faster response to security incidents. When suspicious 

activity is detected, AI systems can alert security teams 

or automatically initiate protective measures to prevent 

further damage. 

1.2 Challenges in AI-Based Cyber Threat Detection 

Although AI provides many advantages in 

cybersecurity, several challenges remain. 

• Data Quality Issues: AI systems require large and 

high-quality datasets to train accurate models. Poor data 

quality may reduce detection performance. 

• False Positives: Sometimes AI systems incorrectly 

identify normal activities as cyber threats, which can 

create unnecessary alerts. 

• High Implementation Cost: Developing and 

maintaining AI-based cybersecurity systems requires 

advanced infrastructure and expertise. 

• Adversarial Attacks: Cybercriminals may attempt to 

manipulate AI systems to avoid detection. 

• Privacy Concerns: Continuous monitoring of 

network traffic and user behavior may raise concerns 

about data privacy and security. 

Despite these challenges, AI continues to be an 

important tool in modern cybersecurity solutions. 

2 LITERATURE REVIEW 

Several researchers have explored the application of 

Artificial Intelligence in cybersecurity and cyber threat 

detection. 

 Shrivastava et al. (2025) [1] studied the use of machine 

learning techniques in cybersecurity systems. Their 

research demonstrated that AI models can analyze 

network data to identify cyber threats such as malware 

attacks and unauthorized access attempts. 

 Wang (2024) [2] examined the role of Artificial 

Intelligence in cybersecurity threat detection. The study 

emphasized that AI algorithms are capable of 

processing large datasets and identifying malicious 

patterns in network activities. 

Dong and Kotenko (2025) [3] investigated the impact of 

machine learning on intrusion detection systems. Their 

findings showed that AI-based security systems 

significantly improve the accuracy of threat detection 

compared to traditional methods. 

 Ahmad et al. (2021) [4] conducted a systematic study of 

machine learning and deep learning approaches used in 

network intrusion detection systems. The study 

highlighted the effectiveness of deep learning models in 

identifying complex cyberattacks. 

 Asharf et al. (2020) [5] reviewed intrusion detection 

systems in Internet of Things environments using 

machine learning and deep learning techniques. The 

research discussed the challenges and solutions 

associated with securing IoT networks. 

Latif et al. (2026) [6] proposed an AI-based intelligent 

sensing system that detects cybersecurity threats using 
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multimodal sensor data in smart devices. Their work 

demonstrates the potential of AI in protecting modern 

smart environments. 

Rekha et al. (2020) [7] explored the role of machine 

learning and data mining techniques in cybersecurity. 

Their research showed that AI methods can enhance the 

detection of cyber threats in network environments. 

Sowmya and Mary Anita (2023) [8] presented a 

comprehensive review of AI-based intrusion detection 

systems and discussed different machine learning 

techniques used for detecting cyberattacks. 

Ferrag et al. (2020) [9] analyzed deep learning 

approaches used for cyber security intrusion detection 

and compared various datasets and models used in 

threat detection systems. 

These studies demonstrate that AI technologies are 

increasingly being used to strengthen cybersecurity 

frameworks and improve threat detection capabilities. 

3 Methodology 

In this research, we propose an Artificial Intelligence-

based approach for detecting cyber threats in computer 

networks. The methodology involves several stages 

including data collection, preprocessing, feature 

extraction, model training, and threat detection. 

3.1 Data Collection 

In the first stage, we collect cybersecurity data from 

various network sources such as firewall logs, system 

event logs, and network traffic records. The dataset 

contains both normal network activities and malicious 

behaviors. 

3.2 Data Preprocessing 

Before training the AI model, we perform data 

preprocessing to remove duplicate and irrelevant 

information. This step improves the quality of the 

dataset and ensures that the machine learning 

algorithms receive accurate data. 

3.3 Feature Extraction 

In this stage, we extract important features from the 

dataset that help identify cyber threats. These features 

may include packet size, protocol type, connection 

duration, and login attempt frequency. 

3.4 Model Training 

After extracting features, we train machine learning 

models using historical cybersecurity datasets. The 

models learn patterns associated with cyber threats 

during the training process. 

3.5 Threat Detection 

Once the model is trained, we apply it to analyze real-

time network traffic. The system continuously monitors 

network activities and identifies suspicious patterns that 

may indicate cyberattacks. 

3.6 Alert Generation 

When the AI model detects suspicious activity, it 

generates alerts for security administrators and may 

trigger automated response mechanisms to prevent 

further damage. 

4 WORKING OF AI-BASED CYBER THREAT 

DETECTION 

AI-based cyber threat detection systems operate by 

analyzing network data and identifying patterns that 

indicate malicious activities. 

The process generally begins with data collection, 

where information is gathered from different sources 

such as network traffic logs, firewall records, system 

events, and user activities. 

Next, the collected data undergoes data preprocessing, 

where irrelevant or duplicate information is removed. 

This step ensures that the dataset used for training the 

AI model is clean and reliable. 

After preprocessing, feature extraction is performed. In 

this stage, important characteristics of the data are 

identified to help the machine learning model 

distinguish between normal and malicious activities. 

The next step involves training the machine learning 

model using historical cybersecurity data. During 

training, the model learns to recognize patterns 

associated with cyber threats. 
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Once the model is trained, it can analyze real-time 

network traffic to detect suspicious behavior. If the 

system identifies a potential threat, it generates alerts or 

automatically takes preventive action to protect the 

network. 

Over time, AI systems continue learning from new data, 

which improves their accuracy and ability to detect 

emerging cyber threats. 

5 ADVANTAGES 

AI-based cyber threat detection offers several important 

advantages. 

1.Real-Time Threat Detection 

AI systems can monitor network activities continuously 

and identify threats instantly. 

2. Improved Detection Accuracy 

Machine learning algorithms can recognize complex 

patterns that traditional security systems may fail to 

detect. 

3. Automation of Security Tasks 

AI can automate many cybersecurity tasks, reducing the 

workload of security professionals. 

4. Ability to Handle Large Data Volumes 

AI systems can process vast amounts of security data 

efficiently. 

5. Predictive Security Capabilities 

AI can analyze historical data to predict potential cyber 

threats before they occur. 

6. Faster Response to Cyberattacks 

Automated AI systems can respond quickly to 

suspicious activities and prevent further damage. 

6 FUTURE SCOPE 

Artificial Intelligence is expected to play an 

increasingly important role in cybersecurity in the 

future. Advanced AI models may be able to predict 

cyberattacks before they occur and automatically 

implement preventive measures. 

Future research may focus on integrating AI with 

technologies such as blockchain, cloud computing, and 

Internet of Things security systems. Improved deep 

learning models and better cybersecurity datasets may 

also enhance the accuracy of AI-based threat detection 

systems. 

7  RESULT 

In our study, we observed that Artificial Intelligence 

significantly improves cyber threat detection 

capabilities. AI-based models can analyze large 

volumes of network data and detect suspicious activities 

automatically. 

The system helps reduce manual monitoring efforts and 

improves the efficiency of cybersecurity operations. 

Our results indicate that AI-driven cybersecurity 

solutions provide faster and more accurate detection of 

cyber threats. 

The proposed system using Artificial Intelligence for 

cyber threat detection helps to identify cyber attacks 

quickly and accurately. The system analyzes network 

data and detects suspicious activities automatically. It 

improves security by reducing human effort and 

detecting threats at an early stage. Overall, AI makes 

cyber threat detection faster, smarter, and more 

effective. 

7.1 Comparison of AI-Based Cyber Threat Detection Method

Sr. No Author (Year)  Classifier / 

Algorithm 

Accuracy Precision  Recall F-Measure 

1 Shrivastava et 

al. (2025) 

 

Machine Learning 

IDS 
0.92 

 

0.90 

 

0.89 

 

0.90 

 

2 Wang (2024) 

 

Deep Neural 

Network 
0.91 

 

0.89 

 

0.88 

 

0.89 

 

3 Dong & 

Kotenko 

(2025) 

Deep Learning 

IDS 
0.94 

 

0.92 
 

0.91 
 

0.92 
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4 Ahmad et al. 

(2021) 

 

ML & DL 

Intrusion 

Detection 

0.93 
 

0.91 
 

0.90 
 

0.91 
 

5 Asharf et al. 

(2020) 

 

ML-based IDS 

 

0.90 

 

0.88 0.87 
 

0.88 
 

6 Latif et al. 

(2026) 

 

AI Threat 

Detection System 

 

0.95 
 

0.93 0.92 

 
0.93 

 

7 Rekha et al. 

(2020) 

 

Data Mining & 

ML IDS 
0.89 

 

0.87 
 

0.86 
 

0.87 
 

8 Sowmya & 

Mary Anita 

(2023) 

 

AI-based IDS 0.91 
 

0.89 
 

0.88 

 

0.89 

 

9 Ferrag et al. 

(2020) 

 

Deep Learning 

IDS 

 

0.94 

 

0.92 0.91 
 

0.92 
 

 

7.2 Description of Evaluation Terms 

Sr. 

No 

Evaluation 

Term 

Description 

         

1 

 

Accuracy 
 

Overall performance of 

the cyber threat 

detection model. 

        

2 

 

Precision 

 

Correctly detected 

cyber threats among 

total detected threats. 

 

        

3 

 

Recall 

 

Ability of the system 

to detect actual cyber 

attacks. 

       

4 

 

F-Measure 

 

Combined measure of 

precision and recall. 

 

 

 

 

7.3 Performance Evaluation of AI-Based Cyber 

Threat Detection 

Sr. 

N

o 

Feature 

Extractio

n 

Method 

Accurac

y 

Precisio

n 

Recal

l 

F-

Measur

e 

1 

 

Network 

Traffic 

Features 

 

0.991 
 

0.989 0.98

7 
 

0.988 
 

2 

 

Machine 

Learning 

Features 

0.976 

 
0.981 

 

0.97

2 
 

0.976 

 

3 

 

Deep 

Learning 

Featur    

es 

0.987 

 

0.990 

 

0.984 

 

0.987 
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 7.4 Graphical  Representation of  Cyber Threat 

Detection Using Artificial Intelligence 

Figure 1: Accuracy Comparison of AI-Based Cyber 

Threat Detection Studies 

 

Figure 2: Precision Comparison in AI Cyber Threat 

Detection Models 

 

Figure 3: Recall Comparison for AI-Based Cyber 

Threat Detection 

 

Figure 4: F-Measure Comparison of Cyber Threat 

Detection Techniques 

 

 

8 CONCLUSION 

In this research paper, we examined the role of 

Artificial Intelligence in cyber threat detection and 

analyzed how AI techniques improve cybersecurity 

systems. 

AI-based intrusion detection systems can analyze 

network traffic, identify malicious patterns, and detect 

cyber threats more efficiently than traditional security 

methods. Although challenges such as data dependency 

and implementation cost remain, the continued 

advancement of AI technologies will significantly 

enhance cybersecurity frameworks. 
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AI-driven solutions will play a critical role in protecting 

digital infrastructures from emerging cyber threats in 

the future. 

Cyber threats continue to evolve as digital technologies 

expand. Traditional security systems alone are not 

sufficient to protect modern networks from 

sophisticated cyberattacks. Artificial Intelligence 

provides powerful tools for improving cyber threat 

detection through data analysis, pattern recognition, and 

automated response mechanisms. 

AI-based intrusion detection systems can significantly 

enhance cybersecurity by identifying threats quickly 

and accurately. Although challenges such as data 

dependency, privacy concerns, and implementation 

costs remain, the continued development of AI 

technologies will strengthen cybersecurity frameworks 

and improve protection against emerging cyber threats. 
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