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Anti-jamming technology and implementation method of
frequency hopping communication in complex electromagnetic
environment
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Abstract

Frequency-hopping communication, as a crucial form of spread spectrum technology, demonstrates significant value in high-
reliability scenarios such as military and emergency communications due to its rapid frequency switching and dispersed transmission
characteristics. However, the complex electromagnetic environment characterized by spectrum congestion, dense interference, and
intelligent adversary tactics poses challenges including frequency locking and synchronization interference. This paper analyzes the
features and interference types in complex electromagnetic environments, elaborates on the principles, advantages, and limitations
of frequency-hopping communication, and proposes anti-interference strategies such as adaptive frequency-hopping sequence
optimization, intelligent spectrum sensing, interference suppression, coordinated frequency-hopping, and multi-antenna systems. A
cognitive radio and deep learning-based implementation method is developed. Through engineering practice, hardware architecture,
signal processing workflows, and algorithm optimization are explored. Research findings indicate that the integration of multiple
technologies can significantly enhance system stability under strong interference, providing valuable references for subsequent design
and application.
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