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Biomimetic Design of Agricultural Machinery and Equipment
from the Perspective of Behavioral Ecology
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ABSTRACT: The paper aims to study the ecological and functional nature of agricultural machinery equipment, and to
rebuild and innovate in agricultural machinery equipment on the basis of the ecological level, so as to achieve the opti-
mization goal. Based on ensuring agricultural machinery operation, and in line with the law of natural and ecological de-
velopment, a bionic design method of behavioral ecology intervention in agricultural machinery equipment was proposed.
And on this basis, it analyzed the “pain point” of agricultural machinery equipment and the “stand point” of ecological
design, and realized the ecological matching method and realization path. The connotation and structure of behavioral
ecology were discussed, the methods and functions of translation were analyzed, a bionic strategy and a bionic path were
formed, ecological signals were released, and the ecological service model was improved. Through the design case of
ptarmigan bionic snow cleaning tractor, the design of introducing behavioral ecology to agricultural machinery equipment
is verified. Based on the design genes of agricultural control equipment, in line with the law of evolution, it forms a
healthy and sustainable evolutionary development model, activates the innovation vitality of traditional agricultural ma-
chinery and equipment, and increases the practical value of agricultural machinery equipment.
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Fig.3 Bionic implementation path
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Fig.4 Bionic design process of snow removal tractor
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Fig.5 Bionic design of snow removal tractor
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