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Gluten, which is a type of protein in wheat flour, forms a network structure
during the kneading process of bread dough, and retains carbon dioxide gas
produced by yeast during fermentation in the dough. This gas expands during
baking to form voids, thereby swelling the bread. The number and shape of the
voids thus created in the bread determine the quality of the bread, such as its
fineness. However, the relationship between the network structure of gluten in
bread dough before baking and the void characteristics in bread after baking is
not well understood. In this study, we aimed to clarify the baking behavior of bread
using artificial intelligence (Al). First, the use of Al requires the acquisition of a
large amount of high-quality data in advance. Therefore, by improving the
optical clearing technology we have developed, we made it possible to acquire
such image data on the network structure of gluten in bread dough. Next, we
succeeded in identifying the void structure from bread cross-sectional images
with high accuracy, as a “teacher” for Al to learn the network structure of
gluten. Finally, by using the newly developed method described above, we were
able to use Al to predict the void characteristics after baking from the network
structure of gluten before baking with high accuracy. This result suggested the
possibility of clarifying the complex nonlinear phenomenon of baking through
the use of AL



