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Preface

In the contemporary context of global interconnectivity, satellite communication
has emerged as an indispensable conduit linking every region of the planet. Its
utility is profoundly integrated into diverse facets of society, encompassing routine
communication and entertainment, while also bolstering essential infrastructure
pivotal to national economies and livelihoods, in addition to facilitating advance-
ments in scientific inquiry related to space exploration. The importance of satel-
lite communication is becoming increasingly conspicuous. Nonetheless, as the
magnitude of satellite communication systems continues to escalate and the con-
texts of their application become more intricate, security concerns have gradually
surfaced as the principal obstacle hindering their progress. These security vul-
nerabilities not only possess the capacity to engender information breaches and
communication interruptions but may also detrimentally affect national security,
economic advancement, and societal stability. It is with a substantial comprehen-
sion of the prevailing circumstances that we have resolved to author this bookwith
the objective of delivering a thorough and extensive examination within the dis-
cipline of satellite communication security, thereby facilitating the progression of
this significant field.
Throughout the composition of this manuscript, we have endeavored to com-

prehensively address all pivotal dimensions of satellite communication security.
Initiating with the fundamental architecture of satellite communication systems,
we provide an exhaustive examination of the components and functionalities of
the space segment, ground segment, and user segment, thereby affording read-
ers a lucid comprehension of the holistic system. Subsequently, we investigate the
security dilemmas confronting satellite communication, encompassing an array
of attack methodologies, reliability vulnerabilities, and associated security man-
dates, which empowers readers to grasp the intricate and multifaceted nature of
these security concerns. In response to these challenges, we proffer a spectrum
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of security enhancement strategies, integrating avant-garde technologies such as
quantum communication and blockchain, alongside traditional methodologies
such as interference coordination and spread spectrum technologies, thus present-
ing a wealth of concepts and techniques for addressing pragmatic security issues.
Furthermore, we furnish a thorough analysis of the design standards pertinent to
satellite communication systems, encompassing elements such as orbit selection,
frequency allocation, and payload design, thereby offering both theoretical under-
pinnings and pragmatic counsel for assuring the security and dependability of
system architecture. Finally, we investigate the prospective developmental tra-
jectories of satellite communication security technologies and deliberate on the
potential applications of emergent technologies within this domain, thereby
prompting readers to contemplate future research avenues.
We aspire for this volume to emerge as a pivotal reference within the domain

of satellite communication security, providing a thorough theoretical framework
alongside an extensive array of research propositions for scholars engaged in per-
tinent investigations, thereby facilitating their attainment of novel advancements
in their scholarly pursuits. Concurrently, it will function as a pragmatic technical
manual for engineers and technicians involved in the design, implementation, and
operation of satellite communication systems, empowering them to more effec-
tively confront security challenges and enhance the security and reliability of satel-
lite communication infrastructures.
Despite the substantial effort invested in the composition of this text, the field of

satellite communication security is undergoing rapid evolution, characterized by
the incessant emergence of new technologies and challenges. We recognize that
this bookmay possess certain constraints, andwe eagerly anticipate receiving con-
structive feedback and recommendations from readers, which will assist us in per-
petually enhancing and refining our research endeavors in the future. We aspire
for this book to actively contribute to the advancement of satellite communication
security and collectively aid in the establishment of amore secure and dependable
satellite communication network.
In conclusion, we wish to convey our sincere appreciation to Ziyi Yang for vital

contributions to chapter structure; Xuyang Zhang and Zhen Liu for their invalu-
able contributions to Chapters 1, 2, and 4; to Hang Deng, Yanci Si, Jia Ye, and
Zihan Ni for their significant input in Chapters 3, 5, 6, 7, and 8; and to YanxinWu,
Zhen Liu, Yanci Si, Yi Tao, and Haoxing Zhang for their essential contributions to
Chapters 9, 10, 11, 12, and 13. Furthermore, we extend our gratitude to Yi Tao and
Xiaorui Zhang for the exceptional illustrations they crafted for this volume.
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