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Guest Editorial
Skin Image Analysis in the Age of Deep

Learning

SKIN is the largest organ of the human body, and is the
first area of a patient assessed by clinical staff. The skin

delivers numerous insights into a patient’s underlying health: for
example, pale or blue skin suggests respiratory issues, unusually
yellowish skin can signal hepatic issues, or certain rashes can be
indicative of autoimmune issues.

Dermatological complaints are the most prevalent reason
that patients seek primary care [1], and images of the skin
are the most easily captured form of medical image [2], [3]
in healthcare. However, certain serious skin diseases are not
reliably diagnosed by primary care. For example, while unaided
visual inspection by expert dermatologists yields about 60%
accuracy for detecting melanoma, the most dangerous type
of skin cancer, primary care clinicians achieve only 23–46%
accuracy. Therefore, there is a clear need to scale expertise for
robust skin disease classification.

Out of all medical imaging datasets, skin images are the most
similar to other standard computer vision datasets. However,
significant and unique challenges still exist in this domain. In
addition, there are remarkable visual similarities among skin dis-
eases, and compared to other medical imaging domains, varying
genetics, disease states, imaging equipment, and imaging con-
ditions can significantly alter the appearance of the skin, making
automated analysis in this domain highly challenging [4].

In recent years, several datasets have become publicly avail-
able to support research and development in automated skin
image analysis across various imaging modalities, including
dermoscopy and clinical photography. These developments have
spiked an interest in research around skin image analysis. Ac-
cording to Google Scholar, at the time of this writing, there
are over 1600 research works that use or cite the International
Skin Imaging Collaboration (ISIC) Skin Cancer publications,
resources, and benchmark challenges.

With the release of large public datasets, development of novel
learning algorithms and network architectures with open-source
implementations, and the availability of powerful and inex-
pensive graphics processing units, deep learning has become
the technique of choice in a wide variety of medical image
analysis problems over the past decade. Skin image analysis
is no exception, as demonstrated by the large number of deep
learning-based contributions/entries submitted to our past seven
ISIC Workshops/Challenges.

This special issue aims to summarize the state-of-the-art in
skin image analysis and provide future directions for this excit-
ing subfield of medical image analysis. We received 39 submis-
sions from around the world. After a rigorous, multiple-round
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peer review process, we accepted four articles for publication,
resulting in a 10.25% acceptance rate. Three of these articles
use the various ISIC Archive datasets [5], [6], [7], [8], [9],
[10], reflecting the significant impact of these datasets on the
skin image analysis literature [11]. All of the accepted articles
employ deep learning [12], a learning paradigm that has become
increasingly popular in skin image analysis since 2015 [13]. By
comparison, only 42% of the articles in our 2019 special issue
on Skin Lesion Image Analysis in this journal [14] employed
deep learning.

The issue opens with an article on segmentation. In [A1],
Cao et al. present an encoder-decoder based fully convolutional
network for skin lesion segmentation. The proposed network
features two novel modules that strengthen its feature represen-
tation capability by exploiting inter-pixel semantic correlations.
Experiments on the ISIC 2018, ISIC 2016, and PH2 [15], [16]
datasets demonstrate the performance of the network against
state-of-the-art approaches.

In [A2], Li et al. propose an extension of the Deep Neural
Forests (DNF) algorithm [17] to the scenario of OOD detection,
named DNF-OOD. Their approach requires the training of a
convolutional neural network for the task of dermoscopy image
classification with known classes. Then, the DNF-OOD model
is trained, such that during the inference phase this model
outputs a normality score. The final OOD detection is performed
by comparing the normality score with a threshold. Extensive
evaluation on the ISIC 2019 and DermNet datasets demonstrate
that the proposed algorithm outperforms state-of-the-art OOD
detection methods.

In [A3], Cho et al. deal with the uncertainty associated with
noisy labels, and how best to harness multi-rater labels in a
classification task. For this, they ask five dermatologists to
independently rate an astonishing number of over 9000 images
for severity of atopic dermatitis. Using this dataset, they compare
ensembling labels or single models, investigate how to represent
multi-rater labels, and measure the effect of pruning inconclusive
cases.

Finally, in [A4] Lee et al. develop a smartphone-based fluores-
cence imaging system that offers fluorescence and white-light
reflectance RGB images, and propose an auxiliary deep learning
network called fluorescence-aided amplifying network (FAA-
Net) to diagnose skin diseases from those images. FAA-Net is
devised based on the few-shot learning algorithm due to the
small number of images acquired per disease. It also incorpo-
rates a detection task for skin disease regions, alongside the
classification of skin diseases in a multi-task learning setting, to
use the localization property of the fluorescence modality.

The guest editors hope that this special issue will demonstrate
the significant progress that has occurred in skin image analysis
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over the past few years. We also hope that the developments
reported in this issue will motivate further research in this field.
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