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Abstract

High-speed data links are extensively utilized in critical fields including satellite communications, deep-space exploration,
military command systems, and emergency response communications. Their performance is determined by three key factors: link
stability, anti-jamming capability, and transmission efficiency. Adaptive Coding Modulation (ACM) technology has emerged as a
game-changer for enhancing these metrics. By dynamically adjusting modulation schemes and coding rates according to channel
conditions, ACM achieves adaptive performance optimization across diverse environments, significantly boosting throughput while
reducing bit error rates. This paper provides a comprehensive analysis of ACM technology, covering theoretical foundations, system
design principles, hardware implementation, and case studies of practical applications. It highlights both the technical advantages
and engineering challenges encountered in complex operational scenarios. Finally, the paper proposes future development directions
including Al integration, cross-layer optimization strategies, and compatibility with next-generation hardware platforms to drive
further advancements in this field.
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