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Abstract 

 

Adversarial patch detection represents a critical frontier in cybersecurity defense. As artificial 

intelligence systems assume greater responsibility in safety-critical and security-sensitive 

applications, the ability to detect and neutralize adversarial attacks becomes paramount. As 

artificial intelligence systems become increasingly woven into the fabric of critical infrastructure, 

affecting areas such as autonomous vehicles, facial recognition technologies, medical diagnostics, 

and financial fraud detection, their vulnerability to adversarial patch attacks takes on a new level 

of significance, posing a considerable and escalating cybersecurity threat. Adversarial patches are 

intricately designed perturbations, whether physical objects or digital modifications, crafted with 

precision to deceive AI vision systems. These deceptive alterations can manipulate the system's 

perception and decision-making processes, resulting in mistaken classifications. Such 

manipulation can empower malicious actors to bypass established security measures, take control 

of autonomous operations, or elude detection mechanisms, potentially leading to catastrophic 

consequences. 

This research carefully examines the urgent necessity for adversarial patch detection as an essential 

part of a comprehensive defensive strategy within the cybersecurity landscape. It explores the 

increasing sophistication of current adversarial attack methodologies, which often exploit subtle 

vulnerabilities in AI algorithms with alarming effectiveness. Moreover, the study investigates the 

capabilities of emerging detection frameworks that aim to identify, analyze, and mitigate these 

sophisticated threats. By exploring the dynamic relationship between advancing adversarial tactics 

and the evolving defense mechanisms, this work looks to illuminate strategies to bolster the 

resilience of AI systems against these insidious attacks, thereby enhancing the safety and reliability 

of critical infrastructure in a rapidly evolving digital landscape. 


