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Abstract

zokor ( Myospalax psilurus) was chosen as the research object. The geometric characteristic of middle toe of fore claw of zokor was examined by

[ Objective ] To analyze the mining activity, myospalaxpsilurus geometric characteristics of claw and contour feature. [ Method ] The

stereo microscopy. The burrowing activities of zokor were observed using HD camera. The edge feature of middle toe was extracted using digital
image-processing functions in MATLAB software ,the equations of edge contour curves were obtained and,then,the curvature of the curves was
calculated. [ Result ] The results showed that the fore claws which are sickle-shaped,are bigger and thicker than hind claws , especially the third toe
is the biggest and thickest; the burrowing process of zokor included digging, kicking soil, bulldozing, food or obstacles processing, repairing the
hole , etc. The change of curvature of the upper contour curves of the middle toe is smaller and its surface is smooth ,which assure smooth of surface
of the inside surfaces of the hole burrowed by zokor. The change of curvature of the lower contour curves of the middle toe is larger,which facili-
tate excavating soil and make the soil slide easier during the process of digging. A biometric weeding-shovel and which used in intra-row weeding
machine was designed based on the curve equation of the lower contour of middle toe,and the simulation result showed that the bionic weeding-
shovel can withstand greater force than normal weeding-shovel. [ Conclusion ] The study can provide a technical reference for the bionic design of
the following soil mining and cutting tools.
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Fig.1 A photograph of a captured Myospalax psilurus
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Fig.2 The observed aquarium of Myospalax psilurus burrowing
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Fig.3 Fore claw of Myospalax psilurus
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Fig.4 Hind claw of Myospalax psilurus
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Fig.5 The middle toe of fore claws of Myospalax psilurus
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Note :a. Digging along the axial direction of hole ;b. Digging along the radial direction of hole
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Fig.6 The digging process diagram of a fore claw
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Fig.8 The middle toe of fore claws of Myospalax psilurus
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Table 1 Coefficients of the profile equations fitted and their coefficient of determination of the middle toe of fore claws of Myospalax psilurus-Poly-

nomial function
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Table 2 Coefficients of the profile equations fitted and their coefficient

of determination of the middle toe of fore claws of Myospalax

psilurus-Gaussian function
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Fig.10 The middle toe of fore claws of Myospalax psilurus
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