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Radar is a rapidly transforming technology traditionally associated with defense
and automotive systems into a powerful platform for intelligent, human-centered
sensing. Advances in microwave and millimeter-wave radar hardware,
sophisticated signal processing, and machine learning now make it possible to
detect human presence, recognize identity and activity, and monitor
physiological conditions—all without physical contact or reliance on cameras.
Robust, unobtrusive, and inherently privacy-preserving, radar-based human
sensing is opening new possibilities across healthcare, smart environments,
assisted living, security, and emerging intelligent systems.

This book provides a comprehensive and unified exploration of this rapidly
advancing field, connecting foundational radar principles with state-of-the-art
sensing technologies and real-world applications. Readers are guided through
electromagnetic fundamentals, radar system architectures, Doppler and
micro-Doppler analysis, advanced signal processing, and data-driven modeling
techniques, establishing the knowledge needed to understand, design, and
develop next-generation human-sensing systems.

Key application areas include occupancy and presence detection, radar-based
human identification, activity recognition, and non-contact physiological
monitoring for health and disease assessment. The book examines both
structural sensing approaches, including microwave imaging, and functional
techniques, such as Doppler-based cardiopulmonary monitoring. By presenting
these complementary methods within a coherent framework, it offers a broad
perspective on how radar can capture meaningful information about human
identity, behavior, movement, and physiological state.

Designed for graduate students, researchers, and practicing engineers working
in radar systems, biomedical engineering, wireless sensing, signal processing,
machine learning, and related fields, this book bridges the gap between
fundamental theory and practical innovation. Serving as both an accessible
introduction and a comprehensive technical reference, it equips readers to
advance radar technologies that support continuous, contactless,
privacy-conscious, and ethically responsible human sensing.

As intelligent systems become increasingly integrated into everyday life, radar
offers a compelling pathway toward sensing technologies that are not only
accurate and resilient but also unobtrusive and respectful of personal privacy.
This book provides the interdisciplinary knowledge and technical foundation
needed to help shape that future.
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