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(Scanning Electron Microscopy) analysis method, the three-phase equilibrium points
of alloy phases are man®lly marked. In order to address common phase analysis problems in scanning electron
microscopy metallographic analysis, this paper proposes a method for automatic identification of three-phase
equilibrium points to achieve intelligent mark of equilibrium points and improve experimental efficiency. This method
is divided into two stages: three-phase segmentation and three-phase equilibrium point recognition. In the segmentation
stage, an unsupervised segmentation method is proposed to complete three-phase segmentation. In the equilibrium point
recognition stage, a recognition algorithm is designed to identify the equilibrium point area of the segmentation results.
The experimental results show that the average Mean Intersection over Union (MIoU) of the segmentation method on
the ternary alloy phase diagram dataset reaches 49.86%, and the average detection rate of the three-phase equilibrium
point reaches 62% .

Keywords: three-phase equilibrium point recognition; ternary alloy phase diagram; unsupervised semantic

segmentation; recognition algorithm
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Fig. 1 Data flow of method
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Fig. 2 Training map of segmentation method
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Tab. 1 Three-phase equilibrium point identification and mark algorithm
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Fig. 5 Comparison of mark
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Tab. 2 Quantitative evaluation comparison
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Tab. 3 Comparison diagram of identification index
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