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Development of Preprocessing Method Contributing to the Accuracy
of Austenite Grain Size Measurement Using Machine Learning

Akira KOJIMA, Momoka HONDA and Takuma OKAJIMA

Synopsis

To analyze the process of microstructural change, it is essential to observe the microstructure and measure grain size.
However, conventional microstructure observation methods can only obtain representative grain sizes in the microstructure
image. For more advanced microstructure control, it is necessary to measure all grains in the image and evaluate them, including
evaluation of grain size distribution. One method of doing this is to create an image with grain boundary markings corresponding
to the optical micrographs and measure the grain boundaries. However, marking grain boundaries is a time-consuming manual
process. In this study, we developed a preprocessing method that contributes to the accuracy of austenite grain size measurement
using machine learning. By enlarging the grain boundary inward and applying a gradient to the pixel value from the start of the
enlargement to the end of the enlargement, the interruption of the grain boundary is suppressed in the inference after machine
learning, resulting in highly accurate grain size measurement. Using this method, we analyzed optical micrographs of Alloy925
and found that the absolute error for both the number of grains and grain size was less than 5%.
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Fig. 2. Schematic of U-Net.
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Fig. 3. Schematic of preprocessing.
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Table 1. Calculation conditions.
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Table 2. Optimization results and loss.

Expansion width (pixels) 0 3 6 10 15 26 51 109
Model MANet MANet U-Net U-Net MANet U-Net UNet++ MANet
Batch size 50 13 45 13 54 13 13 42
Epoch 3025 1085 2796 1931 1235 2855 2060 1733
(240) (92) (308) (174) (373) (1022) (394) (1165)
Learning rate 3.9%10* | 3.9x10" | 1.9%10* | 27x10° | 2.7X10* | 2.8Xx10° | 8.2X10° | 7.4X10°
Early stopping 83 91 67 81 86 107 114 30
Loss 2309 1595 1830 1581 1713 1320 1156 1787
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Fig. 5. Prediction image and postprocessing image.

Fig. 7. Suppression of grain boundary breakdown by

image preprocessing.
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shift.
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