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Abstract: Marine environment sensing, especially high-precision underwater flow field sensing, is vital for marine resource
exploration, autonomous undersea vehicle(AUV) operations, and national defense. However, under low visibility and complex
disturbances, conventional optical and acoustic sensing methods face severe limitations in performance and adaptability. Seal
whiskers’ undulated geometry suppresses vortex-induced vibrations(VIVs) and enhances signal-to-noise ratio(SNR), while the
follicle-sinus complex(FSC) enables sensitive detection of subtle hydrodynamic cues. Biomimetic whisker sensors have
emerged as a promising solution to current bottlenecks in sensing technologies. This review systematically summarized recent
progress in this field, covering the biological sensing principles of seal whiskers, as well as the design strategies, material
choices, and performance optimization of biomimetic sensors based on optical, resistive, capacitive, piezoelectric, and
triboelectric mechanisms. Representative applications and effects on fixed and mobile platforms were discussed, followed by

an overview of challenges in stability, miniaturization, and signal processing. This work aims to provide a systematic reference
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and technical support for the theoretical research and engineering practice of biomimetic flow sensing technologies.

Keywords: underwater flow field sensing; seal whisker; biomimetic sensing technology; fixed platform; mobile platform
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