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Crayfish generate jetllike water currents during food search by using fan-like flagella of their
maxillipeds. The jets generated toward their sides induce an inflow from the surroundings to the jets,
which promotes odor sample collection to the olfactory organs. Crayfish also use their forward gill
currents to deliver their urine to their opponents during their territorial fights. The objective of this
research is to study the effects of such active jet discharge in crayfish behavior and to investigate
apphications of jet discharge in chemical sensing robots.

First, flow fields generated by a device that models the jet discharge of crayfish were investigated.
The results of experiments and computational fluid dynamics (CFD) simulations showed that water
samples are drawn from the surroundings to the jet discharge device in much shorter time than by
simple water suction. The results also showed that there is a tradeoff between the angular range of
chemical sample collection and the sample collection time.

It is also known that crayfish can generate the jets in several different directions and change the
direction of the inflow. To investigate this behavior, a small ink discharge device was developed. The
device enables ink release near the maxillipeds of a freely walking crayfish so that the directions of the
jets can be visualized. It was shown for the first time that crayfish adaptively change the jet directions
during their food search.

Finally, a gas sensing method based on active jet discharge was proposed for an aerial robot. As a
crayfish uses a water current to deliver its urine to the opponent, the proposed system uses the jets
generated by two connected quadcopters to deliver gas drifting near the ground to an onboard gas
sensor. The CFD simulation results showed the feasibility of this method for methane emission
monitoring in landfill sites.




