
Applications to Real-World Problems: Signals
and Communication Technology
Signals and communication technology play a crucial role in modern
society, enabling us to connect with others, access information, and
automate processes. This book delves into the practical applications of
signals and communication systems in various real-world domains,
providing a comprehensive understanding of how these technologies
enhance our daily lives.

1. Wireless Communication Networks

Wireless communication networks, such as cellular and Wi-Fi, have
revolutionized the way we communicate. The book explores the
fundamental principles of wireless signal transmission, including channel
modeling, modulation techniques, and multiple access schemes. It also
discusses the design and performance evaluation of wireless networks,
enabling readers to grasp the challenges and solutions involved in
providing reliable and efficient wireless connectivity.
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2. Signal Processing for Image and Video

Image and video processing are essential for applications ranging from
medical imaging to video streaming. The book introduces the key concepts
of digital signal processing, including image enhancement, feature
extraction, and object recognition. Readers will learn how these techniques
are used to improve the quality of images and videos, enabling them to
make informed decisions in the field of multimedia applications.
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Signal Processing for Image and Video

3. Biomedical Signal Analysis

Biomedical signal analysis plays a vital role in healthcare, providing insights
into the human body's functions. The book covers the techniques used to
process and analyze physiological signals, such as electrocardiograms
(ECGs),electroencephalograms (EEGs),and magnetic resonance imaging
(MRI). Readers will gain a thorough understanding of how these signals
can be used for disease diagnosis, monitoring, and treatment planning.
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4. Radar and Sonar Systems

Radar and sonar systems are used in a wide range of applications, from air
traffic control to underwater navigation. The book provides an overview of
the principles of radar and sonar technology, including signal generation,
target detection, and tracking. Readers will learn how these systems are
designed and operated, enabling them to appreciate their importance in
various domains.
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Radar and Sonar Systems

5. Sensor Networks

Sensor networks consist of interconnected sensors that collect data from
their surroundings. The book discusses the architecture, protocols, and
applications of sensor networks, highlighting their use in monitoring
environmental conditions, detecting hazardous events, and tracking
objects. Readers will gain insights into the challenges and opportunities
presented by these emerging technologies.
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6. Cybersecurity and Signal Processing

Cybersecurity is a critical issue in today's interconnected world. The book
explores the role of signal processing techniques in cybersecurity, including
intrusion detection, malware analysis, and authentication. Readers will
learn how these techniques can be applied to protect computer networks
and sensitive information from cyber threats.
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Cybersecurity and Signal Processing

Signals and communication technology have become indispensable in a
wide range of real-world applications. This book provides a comprehensive
overview of how these technologies are used to solve practical problems in
various domains. By understanding the underlying principles and
applications of signals and communication systems, readers will be
empowered to make informed decisions, design innovative solutions, and
contribute to the advancement of this exciting field.
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