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Comparison of Dice similarity coefficient and Hausdorff distance in image segmentation

HE Yisong, JIANG Jialiang, YU Hang, FU Yuchuan
Department of Radiotherapy, West China Hospital, Sichuan University, Chengdu 610041, China

Abstract: Objective To compare the evaluation effects of Dice similarity coefficient and Hausdorff distance in image segmentation;
analyze the relationships between two similarity coefficients; and design the corresponding contours for further discussion. Methods
Dice similarity coefficient and Hausdorff distance were used to evaluate contour similarity. Moreover, 18 (9 pairs) virtual contours
abstracted from clinical target areas were designed for calculating and comparing the two similarity coefficients, namely Dice
similarity coefficient and Hausdorff distance. Results According to the comparison results, 3 different types of cases were
summarized. (1) The image conformity was preferable; (2) the overall conformity of the images was good, but there was a small
proportion of poor conformity; (3) the conformity of image contour was poor. Conclusion Using Dice similarity coefficient as
the only criterion is imperfect, and Dice similarity coefficient should be combined with Hausdorff distance to reflect contour
conformity to the greatest extent.
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Fig.1 Example of images with large deviations
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Fig.3 Comparison of segmented contours
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Fig.4 Example of contours with good DSC and good HD (category 1)
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Fig.5 Example of contours with good DSC and greater HD (category 2)
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Fig.6 Example of contours with lower DSC and greater HD (category 3)
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Tab.1 Comparison of contour similarity parameters of 3 typical

categories
el 1 Z 2 Z& 3
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DSC HD DSC HD DSC HD
1 09333 14.14 0.887 1 127.10 0.576 2 160.60
2 09612 1221 0.8821 97.42 0.6183 125.30
3 0.9626 11.05 09178 106.60 0.5384 110.80
4 09429 17.72 0.8777 61.00 0.5958  99.32
5 0.9625 10.05 09322 63.29 0.5298 157.80
6 09565 11.70 0.8857 72.20 0.5810 110.70
FEME 09531 12.81 0.8971 87.94 0.5733 127.40
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