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ABSTRACT

The rise in sophisticated cyber threats necessitates innovative defense strategies that
transcend traditional approaches. This chapter explores the integration of Quantum
Computing, Edge Computing, and Artificial Intelligence to enhance cyber threat
detection and intelligence. Edge devices enable real-time anomaly detection with
minimal latency, while quantum-enhanced Al models, such as quantum SVMs and
variational circuits, offer scalable analysis for large-scale threat intelligence. By
combining localized response with advanced quantum analytics, a multi-layered
security framework is proposed to support adaptive, intelligent, and resilient cy-
bersecurity infrastructures. This fusion not only strengthens detection capabilities
but also enhances predictive insight and cryptographic resistance.
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I. INTRODUCTION

The intersection of quantum computing, edge computing, and artificial intelli-
gence (Figure 1) has the potential to transform cyber threat detection and enhance
cybersecurity overall. Recent scholarly contributions highlight the importance of
combining these advanced technologies to better address the growing cyber threats
and improve the capabilities of security systems. Quantum computing has shown
promise in developing intelligent cyber threat detection systems. Azeez et al. propose
a framework that utilizes the computational power of quantum systems to analyse
complex datasets for recognizing patterns indicative of cyber threats, thereby en-
hancing the efficiency and accuracy of threat detection mechanisms (Azeez et al.,
2024). The ability of quantum computing to process large volumes of data rapidly
enables the real-time analysis necessary to counteract sophisticated attacks, improving
response times and mitigating potential damage. Edge computing is also essential
for advancing cybersecurity. As digital infrastructures move closer to data sources,
the attack surface expands, necessitating multi-layered security protocols to protect
sensitive information. Emphasizes the need for an array of security measures in
edge-based applications, including encryption, intrusion detection, and advanced
threat intelligence systems to safeguard critical data (Dornala, 2023). This integra-
tion of security practices at the edge minimizes latency and boosts the capability to
manage threats in real-time, which is crucial for contemporary security operations.

Machine learning techniques have increasingly been employed alongside edge
computing to enhance threat detection capabilities. Discuss using hyperdimensional
computing models to improve unsupervised learning for threat detection at the edge
of the Internet of Things (IoT) (Christopher et al., 2021). Their work demonstrates
how adaptive machine learning algorithms can enhance detection rates while ef-
fectively managing dynamic edge environments. This adaptability allows for the
timely identification and neutralization of threats, reducing the risk associated with
vulnerabilities in edge devices.
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