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Preface

The rapid expansion of the Internet of Things (IoT) has transformed modern life,
connecting billions of devices across healthcare, agriculture, transportation, industry,
smart cities, and critical infrastructure. From wearable medical sensors and automated
manufacturing lines to intelligent traffic systems and smart grids, IoT devices now form
the digital nervous system of our society. However, this unprecedented connectivity has
introduced equally significant cybersecurity challenges. Many IoT systems rely on classical
cryptographic algorithms such as RSA and Elliptic Curve Cryptography (ECC), which are
increasingly vulnerable to emerging quantum computing advances. The need for resilient,

future-proof security mechanisms has never been more urgent.

Quantum computing represents both a technological breakthrough and a disruptive
threat to existing public-key cryptographic systems. Algorithms such as Shor’s algorithm
demonstrate that sufficiently powerful quantum computers could break widely deployed
encryption mechanisms, compromising decades of sensitive data. This “harvest-now,
decrypt-later” risk is especially critical for IoT systems, which often operate with long
device lifecycles and limited update capabilities. In this evolving landscape, lattice-based
post-quantum cryptography has emerged as one of the most promising solutions, offering

strong mathematical security foundations believed to withstand quantum attacks.

This book was written to bridge the gap between mathematical theory and practical
IoT implementation. While much research discusses post-quantum cryptography at a
theoretical level, real-world deployment—particularly in resource-constrained IoT
environments—presents unique challenges. Memory limitations, battery life constraints,
latency sensitivity, hardware diversity, and large-scale interoperability all require careful
engineering consideration. Through a structured progression—from foundational

cryptographic principles and lattice mathematics to hardware implementation strategies



and real-world case studies—this book provides a comprehensive roadmap for secure IoT

device design using lattice-based techniques.

Ultimately, this work aims to support researchers, engineers, policymakers, and
students in building secure, scalable, and sustainable IoT infrastructures prepared for the
quantum era. The transition to post-quantum cryptography is not merely a technological
upgrade; it is a strategic necessity for safeguarding critical infrastructure, protecting
personal data, and sustaining digital trust. By combining theoretical rigor with practical
deployment insights, this book aspires to contribute meaningfully to the development of

resilient IoT ecosystems in a rapidly evolving cybersecurity landscape.
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