
© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002 

IJIRT 176810   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      6668 

AI Driven Antivirus Software 
 

 

Ashfan Ulla Shaik1, Abhiram R Nair2, Aniruddha J Nair3
, Abhijith B4

, Dr Gyanappa A. Walikar5 
1,2,3,4 Student, SOET, CMR University 

5Professor, Dept of CSE, SOET, CMR University 

 

Abstract—The rapid advancement of artificial 

intelligence (AI) has significantly enhanced the 

capabilities of antivirus software, transitioning it from 

traditional signature-based detection to more dynamic 

and proactive defense mechanisms. AI-driven 

antivirus software leverages machine learning, deep 

learning, and behavioral analysis to identify, mitigate, 

and predict emerging cyber threats with greater 

precision and speed. Unlike conventional methods that 

rely on predefined virus signatures or heuristic 

analysis, AI-powered solutions continuously evolve by 

learning from new data, adapting to novel attack 

vectors, and autonomously detecting patterns in 

malicious activities.  

 

This shift enables AI-driven systems to detect zero-day 

vulnerabilities, polymorphic malware, and 

sophisticated advanced persistent threats (APTs) that 

may bypass traditional security measures. 

Additionally, AI-powered antivirus software often 

integrates real-time decision-making capabilities, 

reducing the reliance on human intervention and 

significantly enhancing system resilience against 

cyberattacks. While challenges such as false positives, 

data privacy concerns, and adversarial attacks on AI 

models remain, the integration of AI in antivirus 

technology holds promise for a more adaptive and 

intelligent cybersecurity framework, offering a robust 

defense against the increasingly complex landscape of 

cyber threats. 

 

Index Terms—Artificial Intelligence (AI), Machine 

Learning (ML) Antivirus Software, Cybersecurity, 

Threat Detection, SVM. 

 

I. INTRODUCTION 

 

Antivirus software protects computers and networks 

from malware like viruses, worms, and ransomware. 

Traditional antivirus relied on signature-based 

detection, struggled against evolving threats and 

zero-day vulnerabilities. Attackers developed 

polymorphic malware that could bypass these 

methods. AI-driven antivirus solutions address these 

challenges using machine learning and deep 

learning to analyze data, detect patterns, and predict 

threats.Unlike traditional systems, AI-based 

solutions use behavior-based detection, monitoring 

program actions in real-time to identify suspicious 

activity. These systems continuously learn and adapt 

without manual updates. 

 

However, AI integration introduces challenges, 

including false positives that disrupt operations and 

adversarial attacks that manipulate AI models. 

Despite these risks, AI enhances cybersecurity by 

improving threat detection and response against 

evolving malware threats. 

 

II. RELATED WORK 

 

Recent research has integrated AI and machine 

learning into cybersecurity, particularly in 

developing intelligent antivirus solutions. Key areas 

include malware detection, anomaly detection, 

behavioral analysis, and hybrid AI models. 

 

ML-Based Malware Detection: 

Supervised learning algorithms like SVM, Decision 

Trees, and Random Forests classify malware based 

on static and dynamic file analysis. CNNs and 

RNNs have proven effective in detecting threats 

using API call sequences (Kolosnjaji et al., 2016; 

Pascanu et al., 2015). 

 

Deep Learning Approaches: 

DNNs improve malware classification (Al-Dujaili et 

al.,2018),while unsupervised learning and 

embeddings help detect anomalies (Raff et al., 

2017). 

 

Behavioral Analysis: 

Dynamic analysis monitors real-time behavior to 

identify threats (Santos et al., 2013). Reinforcement 

learning enhances detection accuracy. 

 

Hybrid Models: 

Combining static, dynamic, and heuristic analysis 

improves accuracy. CNN-LSTM models (Tang et 

al., 2018) and ML-enhanced static analysis (Ye et 

al., 2017) strengthen detection against APTs.. 
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III. RESEARCH METHODOLOGY 

 

The research methodology follows a comparative 

analysis of AI-driven antivirus approaches 

evaluating their effectiveness in malware detection. 

 

1. Data Collection: The study utilizes datasets 

containing labeled malware and benign 

samples, including API call sequences, file 

structures, and behavior logs. 

 

2. Model Implementation: Three categories of 

techniques are tested—traditional machine 

learning (SVM, Random Forests), deep learning 

(CNNs, RNNs), and unsupervised learning (k-

means clustering). 

 

3. Performance Evaluation: Models are assessed 

based on detection accuracy, adaptability to 

new threats, computational efficiency, and 

resilience against adversarial techniques 

 

4. Comparative Analysis: Strengths and 

limitations of each method are compared, 

highlighting trade-offs such as accuracy vs. 

computational cost and adaptability vs. false 

positives 

 

5. Conclusion & Future Work: The findings guide 

recommendations for hybrid AI models that 

balance accuracy, efficiency, and security. 

Further research explores reinforcement 

learning for adaptive malware detection. 

 

IV. PROCEDURE/SYSTEM/APPROACH 

 

1) Data Collection & Preparation 

Gather diverse, well-labeled datasets covering 

malware, zero-day threats, and clean files. Pre-

process data to remove inconsistencies and noise. 

2) Model Selection & Development  

Utilize supervised learning for known malware 

classification, unsupervised learning for anomaly 

detection, and deep learning for feature extraction. 

Implement an ensemble approach for multi-layered 

analysis. 

3) Training & Testing: Train models using cross-

validation to prevent overfitting. 

Use local and cloud-based servers for scalability. 

Validate performance with a holdout dataset. 

4) Real-Time Detection 

Integrate behavioral analysis and heuristic 

techniques to monitor system processes dynamically 

and detect threats proactively. 

5) Sandbox Environment 

Execute suspicious files in a controlled setting to 

analyze malware behavior safely. 

6) Cloud-Based Threat Intelligence 

Connect to global threat feeds for real-time updates 

on emerging threats. 

7) Adaptive Learning 

Automate model updates based on evolving 

malware patterns and user interactions. 

8) Privacy & Security 

Ensure anonymized user data, end-to-end encryption, 

and compliance with privacy regulations. 

9) Deployment & User Experience 

Develop a lightweight, user-friendly interface that 

ensures seamless background operation without 

system slowdowns. 

 

System Architecture and Design 

 

Security Information and Event Management (SIEM) 

systems play a crucial role in centralizing and 

analyzing data for real-time threat detection and 

response. Integrating SIEM with an AI-driven 

antivirus system enhances the ability to identify, 

correlate, and respond to threats effectively. 

This comprehensive SIEM architecture provides the 

backbone for an effective AI-driven antivirus 

solution that is adaptive, secure, and capable of 

providing a robust defense against modern cyber 

threats. 

 
        Fig 1. SIEM Acrhitecture 

 

Core Components of SIEM Architecture: 

 

A. Data Collection Layer: Gathers logs, events, 

and network traffic from various sources, including 

endpoint devices, servers, and applications. 
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1. Data Aggregation and Normalization: Ensures 

collected data is formatted consistently for 

accurate analysis. 

 

B. Data Processing: 

 

1. Analytics and Correlation Engine: AI-driven 

models analyze normalized data to detect 

patterns indicative of malicious behavior. 

 

2. Real-Time Monitoring and Dashboards: 

Interactive interfaces for visualizing threats, 

system status, and potential vulnerabilities. 

 

3. Incident Response Automation: Automated 

workflows for responding to threats, such as 

quarantining files and alerting administrators.AI 

and Machine Learning Integration. 

 

C. Threat Detection: 

 

1. Anomaly Detection Models: Machine learning 

algorithms that identify deviations from normal 

behavior. 

 

2. Predictive Threat Analysis: Utilizes historical 

data to forecast potential future threats. 

 

3. Behavioral Analytics: AI models that study user 

and system behavior for indicators of 

compromise (IOCs). 

 

V.  IMPLEMENTATION 

 

Step 1: Data Ingestion: Logs and event data from 

antivirus endpoints are collected in real time. 
Step 2: Preprocessing: Data is cleansed and 

standardized to remove noise and improve quality. 
Step 3: Correlation and Analysis: The correlation 

engine combines multiple data points to reveal 

patterns. 
Step 4: Threat Detection: AI models evaluate data 

for anomalies and match it against known threat 

signatures and behavioral patterns 
Step 5: Alert and Response: The system triggers 

automated responses and notifies security teams of 

critical incidents. 
Step 6: Post-Incident Analysis: The data is stored 

and used for reporting, auditing, and retraining the 

AI models. 

 

 

 
             Fig 2. Concept of SVM 

 

 
Fig 3. Flow Diagram 

 

VI. CONCLUSION 

 

The AI-driven antivirus project marks a significant 

advancement in cybersecurity, addressing the 

growing complexity of modern threats. Traditional 

antivirus methods, reliant on signature-based 

detection, struggle against zero-day vulnerabilities 

and sophisticated malware. AI-driven solutions 

leverage machine learning, behavioral analytics, and 

real-time threat detection to proactively identify and 

neutralize threats before they manifest. By 

continuously learning from emerging attack patterns, 

AI enhances detection accuracy, reduces false 

negatives, and improves adaptability. 

 

This approach also streamlines cybersecurity 

operations by automating threat analysis and 

response, reducing the workload on security analysts 

while improving efficiency. Integration with 

Security Information and Event Management (SIEM) 

systems further strengthens real-time monitoring 
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and rapid response capabilities. However, 

challenges such as false positives, algorithmic biases, 

and the ethical use of AI must be carefully managed. 

Ensuring transparency, continuous updates, and 

compliance with data protection regulations is 

essential for trust and effectiveness. 

 

Ultimately, AI-driven antivirus software represents 

a transformative shift in digital security, providing 

organizations with a robust, intelligent defense 

mechanism.Future advancements, ethical 

considerations, and ongoing research will be crucial 

in refining these solutions and ensuring long-term 

cybersecurity resilience. 
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