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Segmentation of Metallographic Image Based on Improved CV Model
Integrated with Local Fitting Term
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Abstract In order to solve the problem that traditional Chan-Vese (CV) model is difficult to extract metallographic
grains quickly and accurately, the metallographic image segmentation method based on improved CV model
integrated with local fitting term is proposed. We use the reciprocal cross entropy threshold segmentation rule to
replace the regional term of the energy function in the traditional CV model and construct a new level set model. The
proposed model can minimize the reciprocal cross entropy between original and segmented image, and accurately
segment the metallographic images with more noises and larger local gray scale. In addition, Taking that the
reciprocal cross entropy will increase algorithm’s computational complexity into account, the maximum absolute
median difference is adopted to adjust energy weight inside and outside the curve to accelerate curve evolution. The
distance regularized term is introduced to avoid initialing level set function, and accelerate the model convergence.
Experimental results show that comparing with other traditional CV models, the proposed model has obvious
advantages both in segmentation result and efficiency.
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Fig. 1 Segmentation results of metallographic image 1

by different methods. (a) Metallographic image 1;

(b traditional CV model; (c) geodesic active contours model;
(d) bias field correction level set model;

(e) local binary fitting model; (f) proposed model
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Fig. 2 Segmentation results of metallographic image 2 by different methods. (a) Metallographic image 2;

(b) traditional CV model; (c) geodesic active contours model; (d) bias field correction level set model;

(e) local binary fitting model; (f) proposed model
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Fig. 3 Segmentation results of metallographic image 3 by different methods. (a) Metallographic image 3;
(b) traditional CV model; (c) geodesic active contours model; (d) bias field correction level set model;

(e) local binary fitting model; (f) proposed model
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Fig. 4 Segmentation results of metallographic image 4 by different methods. (a) Metallographic image 4;
(b) traditional CV model; (c) geodesic active contours model; (d) bias field correction level set model;

(e) local binary fitting model; (f) proposed model
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Table 1 DSC values of five segmentation methods

) Geodesic active Bias field correction  Local binary fitting Proposed
Image CV model
contour model level set model energy model model
Metallographic image 1 0.834 0.652 0.892 0.640 0.913
Metallographic image 2 0.864 0.849 0.715 0.709 0.927
Metallographic image 3 0.780 0.773 0.867 0.831 0.902
Metallographic image 4 0.782 0.675 0.869 0.669 0.881
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Table 2 Running time of five segmentation methods S
Geodesic active Bias field correction  Local binary fitting Proposed
Image CV model

contour model level set model energy model model
Metallographic image 1 230.54 125.88 450.94 195.23 189.06
Metallographic image 2 235.80 129.02 473.82 202.02 190.94
Metallographic image 3 106.63 59.13 198.39 93.33 89.83
Metallographic image 4 323.97 167.17 653.21 289.06 275.83
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Table 3 Thresholds obtained by Otsu algorithm and reciprocal cross entropy algorithm

Algorithm Metallographic image 1 Metallographic image 2 Metallographic image 3 Metallographic image 4
Otsu 109 139 137 157
Reciprocal cross entropy 97 157 152 124
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