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Abstract- The fusion of artificial intelligence (AI) and 

cybersecurity represents a significant change in digital 

threat management. This research examines how AI can 

both protect and endanger systems in strengthening 

digital security and creating potential security risks. 

Drawing on recent advancements, the paper explores 

weak points in machine learning models, hostile 

strategies targeting AI systems, and AI-driven security 

frameworks. A comparative analysis of defensive and 

offensive AI applications highlights emerging threats 

such as deepfakes, AI-powered ransomware, and supply 

chain attacks, alongside mitigations like adversarial 

training and federated learning security. The study 

concludes with insights into securing autonomous AI 

systems and the ethical challenges of AI-enabled 

surveillance, suggesting a path forward for secure, 

responsible AI integration in cybersecurity. 

I. INTRODUCTION 

As cyberattacks become more complex and 

widespread, artificial intelligence (AI) emerges as 

both a crucial defense mechanism and a potential risk 

factor. By 2025, AI systems are essential for 

identifying threats, response automation, and digital 

risk mitigation. However, AI models are increasingly 

targeted through adversarial attacks, data poisoning, 

and model inversion techniques [1][2][3]. This study 

investigates how AI is changing how cybersecurity 

operates, examining both opportunities and risks. 

Key focus areas: 

• AI-enabled cyberattacks (e.g., automated phishing, 

deepfakes) 

• Vulnerabilities in machine learning (ML) systems 

• Advanced AI-based threat detection mechanisms 

• Security frameworks for resilient AI integration 

II. LITERATURE REVIEW 

2.1 Offensive AI 

• AI-powered attacks: Autonomous malware, 

automated phishing, and synthetic identity fraud 

[2][4] 

• Deepfake technology: Enables impersonation in 

corporate and political spheres [5] 

• Supply chain attacks: Threat actors manipulate 

training data or models during deployment [6] 

2.2 Defensive AI 

• Behavioral analytics: AI models detect anomalies in 

user behavior [7] 

• Threat intelligence: AI-driven platforms analyze 

global threat trends in real-time [8] 

• Adversarial training: Enhances model robustness 

against attacks like FGSM or PGD [9] 

2.3 Known Vulnerabilities (OWASP ML Top 10) 

• Data poisoning 

• Model inversion 

• Membership inference 

• Input manipulation [10] 

III. METHODOLOGY 

This study adopts a comparative and experimental 

methodology: 

 

• Data sources: Security incident databases, academic 

articles, and AI security benchmarks 

• Tools: TensorFlow, scikit-learn, CleverHans for 

adversarial robustness testing 

• Experiments: Simulations comparing traditional 

rule-based systems with AI-enhanced security models 

under attack 

• Comparative metrics: Detection accuracy, false 

positive rate, and model robustness 

IV. RESULTS AND DISCUSSION 

4.1 Experimental Outcomes 

• AI-enhanced anomaly detection showed 91% 

accuracy in identifying zero-day threats. 

• Adversarial models were able to bypass traditional 

defenses with 68% success, while adversarially 

trained models reduced success to 12%. 
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4.2 Observations 

• Strengths: Speed, adaptability, and large-scale 

threat monitoring 

• Weaknesses: Susceptibility to poisoning and lack of 

explainability 

• Emerging risks: Agentic AI systems making 

autonomous decisions without oversight 

V. CONCLUSION AND FUTURE WORK 

AI continues to redefine the frontiers of 

cybersecurity, offering both unprecedented defenses 

and new risks. Future research must focus on: 

 

• Improving explainability and transparency 

• Securing federated learning and decentralized AI 

systems 

• Exploring quantum-safe AI techniques 

• Addressing ethical implications of AI-based 

surveillance and decision-making 
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