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Abstract

To address the problem of the lack of objective and scientific evaluation criteria for the selection of
sea cucumber raw materials, this paper proposes a quality detection and sorting method based on
BP neural network, which can achieve rapid quality detection and sorting of sea cucumbers, provid-
ing support for the subsequent processing of nutrient retention. The research first obtained the
constitutive curves of different quality sea cucumbers through uniaxial tensile tests, clarified the
quality boundaries to support the subsequent finite element analysis of deformation, established a
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finite element model and constitutive-load-displacement database, and established a BP neural net-
work constitutive identification model. Finally, by combining sensory evaluation, the correspond-
ing relationship between the constitutive and quality was clarified, and the method was verified
through experiments, with an accuracy error of less than 3% proving the feasibility of the method.
This research provides a new path for the scientific sorting of sea cucumber raw materials and is of
great significance for improving the quality and efficiency of the sea cucumber raw material processing
industry.
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Figure 1. Sea cucumber quality inspection and verification system
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Figure 2. Sea cucumber equivalent method sea cucumber equivalent method
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Figure 3. Finite element model of sea cucumber loading
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Table 1. Experimental data and simulation comparison results
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Figure 4. A sea cucumber quality prediction model based on BP neural network
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Figure 5. Sea cucumber loading test system
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Figure 7. Measured sea cucumber force - displacement data
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