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Abstract 
Marine animals perform fascinating survival hydrodynamics through perfectly evolved sensory systems. 
For example, fish have lateral line sensory systems that allow them to locate objects a few body lengths 
away, and seals have ultrasensitive whiskers that can track the hydrodynamic trails left behind by fish 
180 m away. Over millions of years, these species have evolved sensory systems perfectly suited to 
challenging environments. Fish and seals use these sense organs to perceive and localize local 
information, enabling them to perform impressive actions like schooling, escaping predators, and 
hunting for food in murky conditions.

Underwater robots have been developed in recent years and are widely used in the sustainable 
development of marine economies and the extraction of underwater resources. However, due to the 
complex underwater operating environments with complications such as seawater corrosion, dim light, 
disturbed magnetic fields, and complex terrain, sensor systems-based environment detection and 
information interaction among swarms of underwater robots are challenging.

To address the above problems, I will present two types of nature-inspired emerging sensing 
technologies, including fish lateral lines-inspired and seal whisker-inspired sensory systems. Sensing 
mechanisms of fish lateral lines and seal whiskers, nature-inspired artificial sensory systems, and 
several underwater robot applications will be presented in this talk.
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