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Study on 3D Positioning Method of Porcine Sperm based on Focusing
Degree Evaluation of Diffraction Reconstruction

LI Guoxiao', JIANG Yuetong', LI Chenxi®, WU Junwei'

(1. School of Electrical and Information Engineering, Jiangsu Vocational College of Agriculture and Forestry, Zhenjiang 212400,
China; 2. Lianyungang Lihua Animal Husbandry Co., LTD, Lianyungang 222000, China)

Abstract: Sperm motility performance is an important basis for evaluating sperm motility. At present, the
relatively advanced computer—assisted sperm analysis (CASA) method uses graphics processing technology to
process and analyze sperm images taken by phase contrast microscope. The equipment is large and expensive,
and the imaging field is small. More importantly, the motion trajectory obtained by this method is on the plane. In
fact, sperm movement occurs in three dimensions. The key step to obtain 3D motion trajectory is 3D positioning.
Therefore, a method to obtain 3D positioning of porcine sperm by lensless diffraction imaging is proposed in this
study. In this method, based on the diffraction image reconstruction, image processing algorithm is used to obtain
its plane coordinates, and focusing degree evaluation index and self—focusing algorithm are designed to obtain its
height coordinates by using the principle that the reconstruction distance affects the contrast of virtual and real
images. Furthermore, the 3D location of porcine sperm individual is realized. The results show that this method
can achieve the accuracy of + 1.4 pm and + 10 pm in the horizontal and vertical directions respectively. This
method is expected to provide more scientific data support for sperm quality detection and reproductive medicine
research.

Key words: porcine sperm; three—dimensional positioning; diffraction reconstruction; focusing degree evaluation;

self-focusing algorithm
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Design and Verification of Tandem Dragon Combined Pepper Peeling
Machine based on Production Line Dynamic Requirements

ZHANG Jiawei'?, ZHANG Yuan'®, SHEN Dezhan'*, ZHAO Zhenhua'*, WEI Lijiao"®, CHEN Xiaoyao'

(1.Agricultual Machinery Research Institute, Chinese Academy of Tropical Agricultural Sciences, Zhanjiang 524091, China;
2. School of Mechanical Engineering, Guangdong Ocean University, Zhanjiang 524091, China; 3.GuangDong/Zhanjiang
Engineering Technology Research Center of Precision Emission Control for Agricultural Particulates, Zhanjiang 524000, China;
4.Zhanjiang Key Laboratory of Dynamics and Precision Emission Control for Particulates, Zhanjing 524091,China; 5.Key Laboratory
of Agricultural Equipment for Tropical Crops, Ministry of Agriculture and Rural Affairs, Zhanjiang 524091, China)

Abstract: The existing single—machine operation mode, while addressing the mechanized peeling process,
hinders the development of technology in the initial processing line of pepper. To further enhance the processing
efficiency of the chain, this paper proposes a double—screw dragon combination pepper peeling machine based
on the dynamic requirements of the production line. Stress—strain simulations of core components indicate that
its structural design is safe, reliable, and stable, with a significant reduction in costs. Physical verification reveals
that this double—screw dragon combination pepper peeling machine, due to its adoption of a production line
mode, achieves much higher efficiency than single-machine peeling machines. The peeling rate exceeds 95%,
and the core damage rate is less than 3%, meeting the design requirements.

Key words: production line dynamics; double—screw dragon combination; pepper peeling machine; stress

simulation; test
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