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Non-destructive measurement method that overcomes light scattering to determine
the sex of chicken eggs in early incubation
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This research aims to solve the major unsolved problem of killing 7 billion
male egg-laying hens after hatching. For this purpose, we aimed to develop a sensing technology for
biological phenomena in the hen®s egg, which are closely related to the sex of the egg, not only by
conventional transmission spectroscopy but also by advanced nondestructive measurement techniques
utilizing image analysis and laser speckle technology. As a result of investigating the light
transmissivity of eggshells and their relationship with hemoglobin, we showed that it is possible to

visualize the egg embryo using transmission images at around 500 nm. The image analysis results
showed that the area and fractal dimension of the embryo and blood vessels on the third day of egg
hatching were significantly more prominent in males than in females. On the other hand, experiments
showed that speckle images can also be used to measure embryonic growth through the eggshell.
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