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Abstract: The dermatoscopy images play an essential role in the identification of skin diseases such as granular parakeratosis.
This disease appears as an intertrigo or as a non intertriginous rash (intertrigo is nothing but rash in the body folds) and
sometimes causes itchy. Extracting the features from skin lesion image is very important for the classification of skin disease.
Some features such as shape, size, and color can be extracted from the image depending upon the ABCD (asymmetry, border,
color and diameter) rule of dermoscopy. These extracted features are mainly used to determine asymmetry and border
irregularity. Asymmetry is one of the main attributes in the early detection of skin disease. The dermatologists inspect shape and
irregular color distribution to identify the lesion asymmetry. This paper provides a large set of skin lesion feature extraction
approaches for the lesion analysis. Several techniques exist for extracting the features from lesion images and the computational
methods have been developed for enhancing the features and allow dermatologists in the earlier diagnosis of the disease. The
methods or the procedures adopted by several researchers for extraction of features are explained and the effect of these methods
on the skin lesion is evaluated using suitable metrics. Though extraction of the features from the skin lesion has been
successfully addressed in several articles, still there is a requirement for the modification or development of new techniques for
improving the efficiency of the diagnosis system.

Keywords: Skin Lesion, Granular Parakeratosis, Intertrigo, ABCD rule

I.  INTRODUCTION
Granular parakeratosis is a disease that usually affects the axillary folds, and sometimes the other body folds [1]. Few authors have
proposed that the disease can be caused due to contact with deodorants or antiperspirants. Parakeratosis can occur as both benign
and malignant skin diseases. A person may suffer from the disease for months, immediately resolve and recur, and sometimes
develop into fissures and erosion due to irritation. Figure 1 shows the sample of Granular parakeratosis (erythematous papules
involving the abdomen)

Figure 1: The Granular parakeratosis sample

In recent techniques of medical imaging, there are several computational solutions available that aid clinicians to interpret the
acquired images [2]. Considering the dermatology field, an assorted number of software solutions are available that is proved to be
useful in the identification of skin disease or classification of a lesion from non-lesion.

If there are doubts in clinical procedure, then a biopsy is carried out and the type of skin lesion is determined on the cellular level of
the histopathology report. In diagnostic dermatological methods, this is considered to be the “gold standard” to determine the type of
lesion but requires additional cost and additional stress for the patient.
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In the latest study, researchers have proposed several techniques for extracting the features that aid in isolating the affected part of
the skin from the unaffected part. Some of these techniques are ABCDE, pattern analysis, texture analysis, etc [3]. In all these
methods, many characteristics are identified according to some criterion and a numerical score is allotted to these characteristics. It
then calculates the total score to determine the melanoma or not. Table 1.1 and Table 1.2 give the rules and result of the ABCD rule,
respectively. Most of these techniques are based on comparing the changes in color, shape, and texture variations.

Table 1.1 ABCD rules

CONDITION DESCRIPTION SCORE
Asymmetry Contour, Color and Structure 0-2
Border 8 segments 0-8
Color Dark-brown, light-brown, white, black, 1.6

red, blue-grey
Diameter Greater than 6mm 1-5

Table 1.2 Results of ABCD rule
CLASS TOTAL DERMATOSCOPY SCORE (TDS)
Suspicious | 4.76 - 5.45
Melanoma | >5
Benign <4.76

The machine-learning based diagnosis of skin lesion includes image acquisition, pre-processing, segmentation, feature extraction
and classification. An effective tool for extracting features from the image is mathematical morphology [4]. A study concerning the
shape of an image is nothing but morphology, and describing the shape of an image using set theory is known as mathematical
morphology. In digital image processing, this determines the interaction between an image and the structuring element.

The rest of the paper proceeds as follows. In the section, "Analysis of feature extraction techniques”, we present an overview of the
techniques used by researchers for extracting the features from skin lesions. The manuscript concludes in "Conclusion™ section.

Il. ANALYSIS OF FEATURE EXTRACTION TECHNIQUES
Over the past few decades, several researchers in the computer vision and medical image analysis field are trying to develop
automated techniques for skin lesion detection to achieve high performance.
The work of [5] extracted 12 shape features, 35 texture features, and 75 color features from the binary image based on the ABCD
rule. The extracted features are normalized and then SVM classifier is applied to obtain a high performance leading to 90%
specificity, 80% sensitivity, and 84% accuracy.
A computer-assisted method of [6] uses image processing techniques for the identification of melanoma. Geometric Feature is
considered to be the main feature of a melanoma lesion. Hence, the authors adopted some Geometric Features such as the area,
diameter, perimeter and irregularity index and concluded that the method can diagnose the melanoma disease more accurately.
The work of [7] by Rahil Garnavi et al specifies that a set of features have been used to recognize the irregular distribution of color,
the structural properties of the lesion and shape-based features. These features have been experimented on images of the publicly
available PH2 dataset. Then, several types of classifiers like binary classifier were applied that improved the detection of the
asymmetry. Figure 2 shows the samples of Full and Half Symmetry and Full Asymmetry lesions.
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An Entropy-Controlled Neighborhood Component Analysis (ECNCA) framework of [8] is proposed for the selection of features
and the reduction of dimensionality. It merges the deep feature information to generate the feature vector and preserves the original
feature space. “The proposed framework categorizes the skin lesion with 98.8%, 99.2%, 97.1% and 95.9% accuracy on PH2, ISIC
MSK, ISIC UDA, and ISBI-2017 datasets, respectively and used only 3% of the total features”. The utilization of such a small
number of features improved the classification accuracy as well as minimized the computational time.

The ABCD-based feature extraction method of [9] proposes one asymmetry, three border irregularity, one color and two diameter
features as different features. These features are grouped into two categories, the reflection of shape (A, B, and D) and color (C) and
can detect melanoma lesions giving an accuracy of 72%.

A computer-aided method of [10] introduces a fractal-based border irregularity measurement and regional texture analysis technique
for extracting the features from Dermoscopic images. A combination of gray level co-occurrence matrix (GLCM) and a proposed
fractal-based regional texture analysis (FRTA) algorithm extracts the irregularity of lesion texture. It also proposed SVM-RFE
(SVM based Recursive Feature Elimination) based feature selection method before each stage of the classification model to improve
the performance of multi-class classification.

An ABCD-rule-based computational tool of [11] helps dermatologists to avoid the biopsy and identify the melanoma disease in the
earlier stage. A Euclidian distance based Color Variation Index algorithm was used to determine the colors available in the lesion.
The Asymmetry Index evaluation led to 81% sensitivity, 53% specificity, and 63% accuracy.

A computational method of [12] is based on diffusion filter and edge independent contour model. This model adopts the asymmetry,
border, color and texture analysis for extracting the features from lesions. Eleven features represent the asymmetry, six features
represent the border and eighteen features represent the texture attribute of the lesion and resulted in asymmetry accuracy of 97%,
border accuracy of 74%, color of 74% and the texture of 64%.

The work of [13] used spatial and color features to determine the growth of the lesion pattern. A tree is constructed where the cluster
of every pixel is paired with the node. The model was evaluated to determine the pattern growth of dermoscopic atlas images and
resulted in the sensitivity of 89% and specificity of 90%.

11l. CONCLUSION

Due to the rapid growth of skin diseases, there is a need for the development of new methods for the early diagnosis of lesions, such
as granular parakeratosis that is caused due to irritation or allergy. The algorithms such as ABCD, and pattern analysis provides a
strong input for healthcare professionals to diagnose skin diseases at an early stage. Therefore, the attributes such as “Asymmetry”
must be correctly classified by an automated system. The main purpose of this paper is to survey and determine the efficient feature
vector method for the identification of skin lesions. An overview of the feature extraction methods that are implemented on skin
lesions to extract the features such as color, texture, and shape is presented. From this, it can be analyzed that extracting the features
from skin images provides better accuracy by using a combination of several techniques like SVM-RFE, GLCM, ABCD, etc.
Hence, a suitable feature extraction technique can be modified for taking the features from granular parakeratosis before classifying
it as benign or malignant.
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