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ABSTRACT

Specialists diagnose skin cancer using a dermatoscopy to detect skin cancer as early as possible, but it is difficult to
determine accurate skin lesions because skin lesions have various shapes. Recently, the skin lesion segmentation method
using deep learning, which has shown high performance, has a problem in segmenting skin lesions because the boundary
between healthy skin and skin lesions is not clear. To solve these issues, the proposed method constructs a transformer
block to effectively segment the skin lesion, and constructs an edge decoder for each layer of the network to segment the
skin lesion in detail. Experiment results have shown that the proposed method achieves a performance improvement of
0.041 ~ 0.071 for Dic Coefficient and 0.062 ~ 0.112 for Jaccard Index, compared with the previous method.
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Fig. 1 Example of the malignant melanoma
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Fig. 2 Example of skin lesions of various sizes and
shapes
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Fig. 3 Overview of proposed method
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Fig. 4 Example of the HAM 10000 dataset
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Table. 2 Quantitative evaluation of segmentation networks

Table. 1 Number of augmented dataset Model Metrie

SE SP ACC DC JI
Total(Before augmentation) | Total(After augmentation) U-Net 0870 | 0.969 | 0.934 | 0.887 | 0799
Train 8010 17103 =7k 0.08 | 0.005 | 0.028 | 0.052 | 0.088
Validation 1005 1005 Attention U-Net | 0.867 | 0.961 | 0.925 | 0.868 | 0.775
Test 1000 1000 0= 0.083 | 0.013 | 0.037 | 0.071 | 0.112
DeepLab V3+ 0.887 | 0.971 | 0.941 | 0.898 | 0.820
Skin Lefion Image Mask Image Edge Image Z7ek 0.063 | 0.003 | 0.021 | 0.041 | 0.067
Brahmbhatt Method | 0.879 | 0.964 | 0.933 | 0.882 | 0.794
S 0.071 | 0.01 | 0.029 | 0.057 | 0.093
Proposed Method | 0.950 | 0.974 | 0.962 | 0.939 | 0.887
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Fig. 6 Result of the proposed method segmentation the
skin lesions in detail compared with the existing method
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Table. 3 Quantitative evaluation of the influence of the
edge decoder of the proposed method

Metric
Model
SE SP ACC DC JI
Region decoder | 0.870 | 0.969 | 0.934 | 0.887 | 0.799
SHF 0.080 | 0.005 | 0.028 | 0.052 | 0.088
Region decoder
+ 0.950 | 0974 | 0962 | 0.939 | 0.887
Edge decoder
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DC 7|0l 41 0.015, J1 7]l A 0.026 52 5=

»
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(a) Input image

KAL)

(b) Ground truth

(c) Region decoder

KAL)

(d) Region decoder + Edge decoder
Fig. 7 Qualitative evaluation of the influence of the edge
decoder of the proposed method

Table. 4 Comparison the performance of the loss functions
used in the region decoder and the edge decoder

Metric
Model
SE SP ACC DC )|
BCEloss | 0.925 | 0.974 | 0954 | 0924 | 0.861
=7k 0.025 0 0.008 | 0.015 | 0.026
BCE - 0.950 | 0974 | 0.962 | 0.939 0.887
Dice loss
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