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Underwater sea-cucumber identification technology based on active electrolocation

Yang Yu'e, Du Wenhao, Liu Luning
( University of Jinan, Jinan 250022, China)

Abstract: A sea-cucumber underwater identification based on active electrolocation is proposed to solve the problems of the existing
underwater identification technology affected by underwater visual conditions and heavy equipment. Firstly, by measuring the electrical
conductivity of sea-cucumber and other materials, the feasibility of using active electrolocation technology for sea-cucumber identification
is evaluated. Then, a sea-cucumber identification test platform is built by simulating the sea cucumber habitat environment. And the
influence of lift-off distance and recognition signal characteristics on the recognition effect of sea-cucumber is studied. Secondly, the
recognition effect of sea cucumber in different posture and different positions is studied. Finally, the underwater discrimination effect of
stone and steel block with sea-cucumber is explored. Results show that, at the lift-off distance of 50 mm, the perturbation potential
change rate caused by sea cucumbers is about 5% , which is obviously different from the influence mechanism of other objects on the
active electric field. This technology can effectively identify sea cucumbers. The resolution of the recognition effect is related to the lift-
off distance of the sensor and the characteristics of the electrical signal. This technology can effectively identify sea-cucumbers in
different postures and different environmental backgrounds.
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Fig. 1 Schematic diagram of active electrolocation
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Fig.2 Measurement of electrical conductivity of sea-cucumber
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Fig.3 Structure of active electrolocation sensor
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Fig. 4  Picture of active electrolocation sensor
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Fig.5 Sea-cucumber identification test platform
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Fig. 6 Flow of sea-cucumber identification test platform
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Fig. 8 Perturbation potential amplitude curves at

different lift-off distance
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and voltage of identification signal
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Fig. 12 Perturbation potential curve of identifying

sea-cucumber and stone
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Fig. 13 Perturbation potential curve of identifying

sea-cucumber and steel block
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Fig. 14 Different orientation of sea-cucumbers
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Fig. 16 Identification test of sea cucumber on reef

surface and rock crevices
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Fig. 17 Identification test of sea cucumber located on sandy

surface and near reef
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