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Research on 3D Modeling of Live Pigs and Intelligent Detection of Lean Meat
Percentage Driven by Machine Vision
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Abstract : To achieve non-destructive, rapid, and accurate measurement of lean meat percentage in live
pigs, this paper explores the research on 3D modeling and intelligent detection mechanism of lean
meat percentage based on machine vision technology. By comprehensively applying methods
such as 3D visual perception, point cloud data optimization, and deep learning feature extraction,
the paper addresses issues such as flexible body deformation of live pigs and the complexity
of breeding scenarios. It proposes a 3D reconstruction algorithm for the pig's body, explores the
mapping relationship between the 3D shape of the pig's body surface and lean meat distribution, and
constructs an end-to—end intelligent detection system for lean meat percentage of live pigs. This paper
overcomes the deficiencies of 2D visual detection, such as lack of dimensional information and sparse
features, and addresses the issues of insufficient applicability of general 3D models to the flexible body
of live pigs and their breeding scenarios. The research results enable non-destructive detection of live
pigs and can promote the selection of superior breeds and refined breeding management, providing
assistance for the intelligent and precise development of the pig breeding industry.

Keywords : machine vision; 3D modeling of live pigs; point cloud processing; lean meat percentage;
intelligent detection
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