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ABSTRACT:

The sea lamprey, sometimes known as “vampire fish”, is an invasive species in the Great Lakes region
that threatens its ecosystems and billion-dollar fisheries. The parasitic sea lamprey uses suctorial mouth
to prey on various host fish by attaching to the fish and draining its body fluids. In this talk we first
describe our effort in developing a soft pressure sensor array as an electronic skin (e-skin), for detecting
the suction by adult sea lampreys during their upstream migration for spawning. Such e-skins can be
mounted at strategically chosen places, such as selective fishways, to facilitate the capture and
population assessment of sea lampreys. We discuss regularized least-square algorithms for mitigating
the crosstalk in the resistor network of the sensor array, to properly reconstruct the pressure profile
under lamprey suction. Machine learning is further adopted to automate the lamprey detection process,
as verified with data from animal experiments.

In the second part of the talk we explore tracking the movement of fish, such as sea lampreys, with
mobile acoustic telemetry. Movement tracking provides key information about fish migration patterns
and habitat uses and is thus critical to decision-making in fishery management. In mobile acoustic
telemetry, acoustic tags are implanted in fish and emit pings periodically, which are picked up by
acoustic receivers mounted on robots to infer the fish location. We discuss the use of gliding robotic
fish and unmanned surface vehicles for tracking acoustic tags, and specifically, we show how
distributed filtering by a group of robots can result in precise localization of a moving target based on

the time-difference-of-arrivals (TDOAs) of the emitted signal.
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