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Abstract

An egg’s boiled degree is always estimated and controlled qualitatively by experience in daily
lives; however, when it needs quantitative measurement and precise control, the common me-
thods have their limitation. An illumination method for non-invasive detection of an egg’s boiled
degree is proposed in this paper. Due to the protein denaturation of egg while being boiled, its lu-
minousness gradually changes when illuminated by LED lamp. By photographing the egg and ana-
lyzing the grayscale of the photos, the egg’s central temperature and boiled degree can be deter-
mined and controlled quantitatively. This method may be generalized to monitoring some sol-
id-liquid conversion process.
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Table 1. Parameters of egg yolk and egg white
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Figure 1. Schematic diagram of the
experimental device
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Figure 2. The photographs of an egg in different boiled duration of time. The boiled duration of the first photograph is 1
minute and increases by 1 minute in each photograph from left to right, top to bottom
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Figure 3. The fitting curve of boiled duration of time and grayscale of the
egg’s central part
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Figure 4. The fitting surface of parameter 4 and the diameters of the egg and the yolk
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Table 2. The theoretical and actual central temperature of the egg
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Figure 5. Three-dimensional rendering for
conceptual design of an adjustable egg cooker
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