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Design of Ocean Rescue Robot Based on Pressure Swing
Adsorption Principle
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Abstract

The ocean is the least understood area of human so far, in order to cope with the sudden dangerous accidents on the ocean, it is very
important to improve the Marine rescue force. Inspired by the structure of the special suction cup of the dorsal fin of the Indian
fish, we applied its adsorption mechanism to the product and designed the bionic ocean rescue robot of the Indian fish. The overall
shape of the robot is shark structure, the abdomen is designed to imitate the suction cup structure of the printed fish, the soft lip ring
is designed, and the carbon fiber spines are used to imitate the fins, greatly improving the friction and adsorption time; In terms of
drivers, SMA drivers with low driving power and high driving force are selected. In the aspect of communication, the design of
underwater acoustic communication + auxiliary ship is adopted, combined with the underwater stereo camera device rotating with
double cameras, to realize the exchange of rescue information, and make up for the underwater receiving depth limit.The power
system adopts four power thrusters arranged symmetrically. The control system design of the robot is determined by comparison and
selection method. As for the air bag, Kevlar reinforced rubber and coconut shell fiber /PP composite materials are used, and the dorsal
fin is foldable. The gas generation of the air bag is realized by pyrotechnic gas generator and azide gas, and the air bag anti-accidental
explosion design is added.
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