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Estimation of water stress of plant by deep learning of leaf images
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As a method for estimating water stress in plants, we have focused on the

natural frequency of a leaf, and have shown that the diurnal behavior of the natural frequency of a
leaf changes when the plant is subjected to water stress. We have also devised a rectangular region
segmentation method for measuring the leaf frequency that does not require a region of Interest for
correlation tracking, and attempted to automate the measurement of natural frequency by using a
convolutional neural network (CNN) to select a desired rectangular region.
As a result, we were able to determine the rectangular regions with almost 90% accuracy, and when we
applied the CNN to draw a graph of the diurnal variation of the natural frequency of a leaf
automatically, the results were almost the same as those produced by human judgment, although there
were some outliers.
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