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Abstract

Accurate skin  lesion  segmentation  (SLS) is an important step in computer-aided diagnosis of

melanoma. Automatic  detection of skin  lesions in dermoscopy images is challenging because of the

presence of artifacts and as lesions can have heterogeneous texture, color, and shape with fuzzy or

indistinct boundaries. In this study, automatic  SLS was performed using a lightweight  encoder-

decoder, MobileNetV3-UNet, which can achieve high accuracy with low resources. A comprehensive

analysis was performed to improve the accuracy of the method in SLS. The semantic segmentation

method consists of an encoder-decoder architecture, data augmentation, learning schemes, and post-

processing methods. To enhance the SLS, we modified the decoder  with the bidirectional ConvLSTM

layer from the BCDU-Net and separable blocks from the separable-UNet architecture. Random

augmentation was used to improve image diversity in the training dataset to avoid overfitting.
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Furthermore, a learning scheme based on stochastic weight averaging (SWA) was used to obtain better

generalization by averaging multiple local optima. Our method was evaluated using three publicly

available datasets, such as ISIC-2017, ISIC-2018, and PH2. We obtained dice coefficient and Jaccard

index of 87.74%, 80.25%; 91.01%, 83.44%; and 95.18%, 91.08% for ISIC-2017, ISIC-2018, and PH2,

respectively. The experimental results proved that the modified MobileNetV3-UNet method can

outperform several state-of-the-art methods. © 2021 The Authors
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Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2015 3
2016 16
2017 50
2018 64

Citations per document

This indicator counts the number of citations received
by documents from a journal and divides them by the

total number of documents published in that journal.
The chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2015 0.000
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Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received

by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country
address.

Year International Collaboration

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial
research (research articles, conference papers and
reviews) in three year windows vs. those documents
other than research articles, reviews and conference

papers.

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
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Uncited documents 2017 8
Uncited documents 2018 23
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