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[Abstract] The growing complexity of biological threats in contemporary and future battlefield environments presents
significant challenges to military medical support systems. Microbial infections represent a major cause of non-combat casualties and
mortality among injured personnel. Rapid microbial detection is therefore essential for effective control of battlefield-acquired
infections and mitigation of biological threats. However, conventional microbial detection methods are often time-consuming and
operationally cumbersome, limiting their utility in time-sensitive combat settings. Recent advances in detection technologies,
including immunochromatography, molecular diagnostics, and biosensing, have introduced promising solutions for point-of-care
microbial identification in austere environments. This article provides a systematic review of the current application status of rapid
microbial detection technologies in battlefield contexts, with a focus on their underlying principles, technical characteristics, and
specific military use cases. It further examines key challenges associated with their deployment under operational conditions and
proposes practical countermeasures. Finally, the paper explores the emerging trend of integrating these detection platforms with

artificial intelligence and unmanned systems. The objective is to offer theoretical insights and technical guidance for establishing a
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rapid, precise, and mobile battlefield microbial detection framework, thereby enhancing the overall effectiveness of military medical

support capabilities.

[Key words] rapid microbial detection; battlefield environment; biological warfare agent; point-of-care testing; biosensing
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Fig.1 Schematic diagram of the microbial detection process based on immunological detection technology
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Fig.3 Schematic diagram of microfluidic biosensor detection technology
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