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Development of non-destructive freshness measurement

system for eggs using PLC control and image processing

TJ Kim*, SJ Kim*, DG Lee*, JH Lee*, YS Lee**, H Hwang*, S Choi***
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Abstract Non-destructive freshness measurement using spectroscopy has been carried out
several times, but research on freshness and freshness has not been conducted. Therefore the
purpose of this study is to develop a system for visually measuring and quantifying the air
sack inside the egg by non - destructive method. The experimental environment which
designed a small chamber was composed of 850nm band of two IR lasers, IR camera and two
servo motors to acquire air sack Images. When the air sack volume ratio is 2.9% or less and
the density is 0.9800 or more, the Haugh Unit value is 60 or more It was judged to be a fresh
egg of a grade B or higher. These results mean, using the weight measurement, nondestructive
decision system, and freshness evaluating algorithm. It can be expected to distinguish grade B
or more marketable eggs without using destructive methods.
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Fig. 4. Position of Infra-Red Light Source
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Table 1. Test Plan According to Storage Temperature

Storage
Temperature Test cycle Sample / 1 cycle
20C 2 Days 2
30T 1 Day 5
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Table 2. Actual unit conversion of pixels

imm = 16 Pixels
1Pixel Length = 0.0625 mm
1Pixel Area = 0.00390625 mm?
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Table 3. Pearson Correlations between Air Sack and
Haugh Units

Correlation Haugh Unit | Air Sack

Pearson 1 -.867

Haugh p-value .000
Unit N 60 60
Pearson -.867 1

Air Sack p-value .000
N 60 60
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