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Extended Abstract

Most influenza vaccines are egg-based vaccines made from eggs. Each fertilized egg is a good independent breeding
room after disinfection. That is currently recognized as the safest and most efficient production method. However, three
fertilized eggs can only make into a 0.5 ml vaccine. Vaccine manufacturers usually inject seed viruses on the 9th to 12th
day of egg hatching. Therefore, the hatchery will detect good fertilized eggs before the 10th day of hatching. At present,
most of the methods of detecting fertilized eggs in the hatchery are candling eggs, which uses a bright light source behind
the egg to show details through the shell. Recently, numerous non-destructive detection-based studies have been done on
monitoring the hatching process of eggs, including machine vision, percussion vibration methods [1], optical detection
method, and dielectric characteristic measurement method. In 2016, Hashemzadeh et al. used machine vision to identify
whether an egg was fertilized. In their study, an LED lamp was used to penetrate the eggshell at a close range, with a CCD
camera used to film the egg's embryo growth [2]. The optical detection method has a wide range of applications in the
detection of agricultural products, including the detection of the sugar content, pH value, and water content [3-5] of
agricultural products; of egg products, while whether an egg is fertilized [6,7] is determined by the light absorption ratios
of different egg compositions, such as eggshell, egg white, blood vessels, and erythrocytes developed during the embryo
growth inside the egg, which exhibit different absorption spectral bands. The purpose of this study is to use image
processing instead of manual observation. Not only can effectively reduce human pollution, but also avoid occupational
injuries caused by bright light. The research method uses self-made equipment to obtain sample data onto 150 white eggs
from the 1st to the 19th. It uses image processing methods and Receiver Operating Characteristic curve statistics to find the
key parameters for classifying fertilized eggs, unfertilized eggs, and dead-in-shell embryos. Finally, verify the
classification results from 50 eggs. According to the experimental results, using 50 eggs to verify the results, the
unfertilized eggs have a detection accuracy of 94% starting on the 6th day, and the threshold value is 207. At the same
time, the dead-in-shell embryos can reach 96% on the 9th day, and the threshold value is 75. The results show that the best
cutoff value established by the average gray value of the red layer of 150 eggs can screen out unfertilized eggs and dead-in-
shell embryos before the ninth day. Therefore, the method provided in this study can effectively and quickly detect eggs
that are not suitable for vaccine production.
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