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The sixth fastest growing kind of cancer worldwide is skin cancer. In basic terms, skin is formed
out of cells, and those cells are composed of tissues. Consequently, cancer originates when cells
in the relating tissues or other nearby tissues grow in number excessively or uncontrollably.
Melanoma, basal cell carcinoma, and squamous cell carcinoma are among the various forms of
skin cancer. Melanoma is the deadliest of these forms of skin cancer, and it spreads quickly if
it is not identified and treated quickly. The biopsy procedure is the standard way to diagnose
and detect melanoma. This approach can take a long time and be very painful. This work
provides a computer-aided detection approach for melanoma early detection. The image of the
afflicted skin is captured and sent through several types of pre-processing methods to provide a
smoothed and improved image. Following that, the image is subjected to thresholding and
morphological techniques for segmentation. In order to diagnose melanoma skin cancer, this
study presents the asymmetry, border irregularity, color variation, and diameter (ABCD) feature
extraction of dermatoscopic images. The ABCD feature is the key information derived from the
image dermatoscopic lesion's morphology analysis. The Total Dermatoscopic Value (TDV) is
computed using the ABCD feature in order to diagnose melanoma skin cancer. The asymmetry
characteristic includes the lesion's lengthening index and asymmetry information. Features of
border irregularity include information about the lesion's pigmentation transition, fractal size,
edge abruptness, and compactness index. The colour homogeneity feature includes correlation
and color homogeneity data between photometry and geometry of the lesion. The lesion's
diameter is known as the diameter extraction. Melanoma and benign skin lesions are the two
diagnoses used in this study. Thirty samples of dermatoscopic images of melanoma skin cancer
are used in the investigation.

1. Introduction

Human skin is one of the body's primary organs. The body's internal organs and bones are
covered by the skin. The skin is responsible for protecting the body from ultraviolet light.
Melanin, which is present in skin cells, helps protect the skin from UV rays [1]. Fair-skinned
people are more susceptible to UV radiation than dark-skinned people because dark-skinned
people have more pigment in their skin. For this reason, most people with fair skin are
recognized as melanoma sufferers. Melanoma cancer is the deadliest skin disease in humans
out of all of them. One of the deadliest forms of skin cancer, melanoma accounts for 75% of
all melanoma-related deaths. Early detection is the only way to cure it; if it has spread,
treatment will be more challenging [2]. Melanocytes, which occur in human bodies, are the
primary cause of melanoma. The traditional method for diagnosing skin cancer is a biopsy. In
this method, a doctor removes a piece of a human cell, which is then sent to a lab for analysis.
It is one of the most painful and time-consuming process. Therefore, it is essential to identify
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the condition as soon as possible in order to begin treatment as soon as possible and cure it
quickly [3]. Thus, automated detection of melanoma skin cancer has been developed. Pre-
processing, segmentation, feature extraction, and classification are the four key steps in the
melanoma detection. This study covers ABCD feature extraction method of object
segmentation result that suspected melanoma lesion to get information whether the injury is
non-melanoma or melanoma [4].

ABCD feature is the important information based on morphology analysis of image
dermatoscopic lesion. ABCD feature is Asymmetry, Border Irregularity, Color Variation and
Diameter features [5]. The melanoma lesions usually have morphology characteristics such as
asymmetrical characteristic, irregular edge of the lesion, different colour composition, and a
large diameter. Asymmetry feature consists information of asymmetry and lengthening Index
of the lesion. Border Irregularity feature consists information of Compactness Index, Fractal
Dimension, Edge Abruptness, and Pigmentation Transition from the lesion [5]. Colour
homogeneity feature consists of Colour Information Homogeneity and the correlation between
Photometry and Geometry of the lesion. Diameter extraction is diameter of the lesion [6].

The rest of the paper is organized as follows; section 2 described related work. Section 3
describes the flow of work as well as result of different steps and also describes ABCD feature
extraction. Section 4 described about the experimental result and evaluation performance and
section 5 describes conclusion of this study and last section 6 mentions references of this study.

2. Related Work

[1] The author of this study introduced MSVM classification, which achieved 96.25% accuracy
by using two efficient feature extraction techniques, ABCD and MSVM. The author suggested
a system that uses eight different kinds of skin cancer to classify them with great accuracy. A
study used the ABCD rule for feature extraction along with a Multi-class SVM (MSVM) for
classifying eight types of skin cancers. This method achieved a high accuracy of 96.25%,
showing that combining medical rules with machine learning gives better and more reliable
results in early skin cancer detection.

[2] In order to categorize skin lesions as either benign or melanoma, the author of this paper
has proposed hybrid feature extraction by combining the ABCD rule, GLCM, and HOG. The
segmentation result with 0.9 JA and 0.82 DI was obtained using the GAC method that was
proposed. Features including color, symmetry, texture, and shape were retrieved using ABCD,
GLCM, and HOG. Images from the ISIC dataset were classified using SVM, KNN, and Naive
Bayes. SVM earned the greatest accuracy of 97.8% and AUC of 0.94%, while KNN received
86.2% sensitivity and 85% specificity. Following augmentation, the technique showed
improved outcomes and might be expanded to neural networks for more precision.

[3] The difference between the maximum and minimum ferret diameters from the lesion's best-
fit ellipse is a novel feature of the ABCD rule that is employed in this paper. The author
obtained 86.5% accuracy from just one feature, but 98% accuracy was obtained by using all
features on 200 photos. This author also classified benign or melanoma lesions using a
backpropagation neural network (BNN).
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[4] The Bat algorithm and Otsu's thresholding were utilized in this study's soft computing
approach to segment cutaneous melanoma, which was followed by Watershed extraction. The
ABCD rule is used to categorize lesions as benign or malignant after the segmentation has been
verified against ground truth. The method's effectiveness on certain photographs is
demonstrated by the results.

3. Methodologies

In this paper, we proposed some image processing-based techniques for melanoma skin cancer
detection from the dermoscopic images, these techniques will help for classification and
diagnosis of melanoma skin cancer.

Input Image Preprocessing Segmentation

Classification Feature Extraction

Figure. 1 The proposed system block diagram
3.1 Input Image

The images are collected from ISIC as well as PH2 dataset. Different datasets are available
online but we used two of these datasets.

3.2 Preprocessing

This step includes converting the RGB acquired skin cancer images to gray image, after this
we have applied Morphological closing operation for removal of hair noise from lesion area
and after that we used histogram equalisation to enhance lesion area[8].

-
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Original image Gray image Hair removed image Equalized image

Figure. 2 Pre-processed images

Table 1. Preprocessing of different melanoma dermoscopic images

Nanotechnology Perceptions 20 No. 6 (2024) 5073-5088



5076 Melanoma Skin Cancer ... Apurva S. Solanke et. al.

Sr. Original Gray image
No.

Morphological
closing

Equalized
image

1

ey v v
o

- e

R e )

B R e S T

A

P T e T

mmrila N e sa e iba

Nanotechnology Perceptions 20 No. 6 (2024) 5073-5088




Melanoma Skin Cancer ... Apurva S. Solanke, et al. 5077

) : : . ‘
11 ‘
12 v .
13 '
14 s
15 I
16 ‘
17 ‘ .
| |
18 | .
| 2
19

Nanotechnology Perceptions 20 No. 6 (2024) 5073-5088



5078 Melanoma Skin Cancer ... Apurva S. Solanke et. al.

20

3.3 Segmentation

After Preprocessing second stage is separation of melanoma lesion area from background i.e.
is segmentation of lesion area. In this step we have used Otsu thresholding and edge-based
segmentation to extract only lesion area and from that lesion we have extracted the edges of
lesion area. Before use of Otsu thresholding, we need to calculate threshold value for
segmentation purpose[9]. With Otsu we get binary image of lesion area and we use that image
as mask on original image so that we get the exact image of melanoma lesion area[10].

Figure 3. Segmented lesion area using OTSU thresholding

Table 2. Segmented melanoma images with threshold value, sensitivity, specificity and
accuracy of segmented images using Otsu thresholding

Sr. | Original Binary Segmented | Threshol | Sensitivi | Specifici | Accuracy

No. | Image image image d value ty ty
1
125 77.39 97.16 95.71
2
127 78.74 94.43 94.92
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3.4 Feature Extraction
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Feature extraction is considered as the most crucial part in the entire process of classification.
After extracting the region of interest in the segmentation stage, the predefined features will
be extracted from the segmented lesion area for classification [11]. There are different feature
extraction techniques but, in this stage, we extract the feature to detect melanoma lesion area
because it covers most of the criteria to classify and detect melanoma lesion [12]. For that
purpose, we extract the feature with ABCD rule where features check with asymmetry, border,
colour and diameter. ABCD method is the standard method for any dermatological applications
[13,14]. There are some particular symptoms which need to consider in skin cancer case, they
are Asymmetry, Border irregularity, Colour and Diameter which are known as ABCD
parameters [15]. The method of finding these parameters is termed as the ABCD method.
Asymmetry is calculated by considering the area of the lesion, where the total area of the
segmented image is divided into two halves [16]. Thus, the asymmetry index is calculated by
figuring how much one-half of the region matches with the other half and is indicated with a
score of 0, 1, 2. Border irregularity is the abruptness and unevenness of the image [17]. It is
important to depict the colour of the images which are irregular in shades. For colour values,
each colour channel is separated and average intensity and standard deviation are calculated.
The diameter of all the images is extracted. For example, malignant melanoma diameter is
greater than 6 mm [18].

Table 3. ABCD Rule to assess Melanoma

Property Details
Asymmetry (A) Asymmetric, meaning one half of the lesion does not match the
other half.

Border (B) Irregular, poorly defined or scalloped borders

Colour (C) Varied colours within a lesion such as shades of brown, black or
red
Diameter (D) The lesions larger than 0.24 inches in diameter
3.4.1 Asymmetry

Asymmetry measures by dividing lesion area in two halve and comparing two halves.
Calculate asymmetry indices for both divisions.

A1+A2
2Ar

Asymmetry index is computed with the following equation A1 =

Where, Al= Area of non-overlapped region along minor axis of the lesion,
A2= Area of non-overlapped region along major axis of the lesion,

Ar= Area of lesion implementation
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Figure 4. Asymmetry feature
3.4.2 Border

Border irregularity checks by calculating the perimeter and comparing it to a circular shape.

- -

Original Gray scale

Canny edge

Figure 5. Border detected with canny edge
Circularity (border regularity): 0.41735
The lesion has an irregular (uneven) border
* Border Irregularity is a key feature of the ABCD rule used in melanoma detection.

» Irregular borders are characteristic of malignant melanomas and are usually uneven,
jagged, or notched.

3.4.3 Colour

To determine the colour score, it is necessary to consider the following colour: White, red, light
and dark brown, blue-grey and black. In this feature we need to calculate the number of unique
colours and the standard deviation of colours intensities within the lesion area[19]. Colour
refers to the heterogeneity of pigmentation in a lesion, with melanomas often displaying
multiple uneven colours (brown, black, red, blue, white).

Figure 6. Colour Feature
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Brown: 9.78%, Red: 90.79%, Black: 0.00%, Blue: 0.00%.
3.4.4 Diameter

If the diameter of the region of the skin lesion is greater than 6mm, it alarms of malignancy.
The diameter score is evaluated based on its size. The diameter of a skin lesion is evaluated as
a maximum distance between two pixels of the lesions. To evaluate the diameter, we need to
know the resolution of the image [19].

Table 4. ABCD Feature Extraction with different images

Sr | Origi | Binar | Segment | Left | Righ | Asym | Bor
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9
154 | Dark gy
Brown
10
1.6 Black 6.7
11
1.47 | Brown 7.9
12 _
158 Grayish 9
-Brown
13
1.3 Brown 6.2
14
1.65 Black 8.1
15
1.4 Brown 6.5

4. Result and discussions

* The Total Dermatology Score in the context of the ABCD rule for melanoma
assessment is a composite score calculated from four main features i.e. Asymmetry,

Border, Color and Diameter.

* Each of the features is scored individually, often on a scale of 0-2 or 0-3.

* The individual scores are then combined using a weighted formula to calculate the

total score. A common formula used in dermatology is:

TDS= (A*1.3) +(B*0.1) +(C*0.5) + (D*0.5)

Table 5. Range of TDS Value

TDS Value

Interpretation

0-4

Mole
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4-4.75 Benign
>4.75 Malignant Melanoma

Table 6 . Feature extraction with ABCD rule for different melanoma images

Image | Asymmetry | Border | Colour | Diameter | TDS Value
1 1 2 3 6.5 5.1
2 0 1 2 5.3 34
3 2 3 3 7.8 6.7
4 1 2 2 4.9
5 0 1 1 2.8
6 1 2 3 6.7 5.3
7 2 3 3 8.5 7.5
8 1 2 2 6.2 5
9 0 1 1 4.8 2.6
10 1 2 3 7 5.4
11 2 3 3 7.8
12 1 2 2 6.1 4.8
13 0 1 1 5.2 33
14 1 2 3 6.9 5.5
15 2 3 3 8.2 7.4
16 1 2 2 5.9 4.7
17 0 1 1 4.9 2.7
18 1 2 3 7.3 5.6
19 2 3 3 8.7 7.6
20 1 2 2 6.4 5.2

Table 7. Accuracy of ABCD, GLCM and LBP feature extraction techniques

Image No. ABCD Accuracy (%) GLCM Accuracy (%) LBP Accuracy (%)
1 90 88 85
2 92 87 84
3 93 85 83
4 89 86 80
5 91 84 82
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6 920 85 81
7 92 86 83
8 93 85 84
9 91 87 82
10 920 86 83
11 91 85 84
12 93 86 82
13 94 88 85
14 92 87 84
15 920 84 80
16 91 86 83
17 89 85 81
18 93 87 85
19 920 84 82
20 92 86 83
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Figure 7. Graphical representation of different feature extraction techniques
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Melanoma classification was tested using ABCD, GLCM, and LBP feature extraction methods
with an SVM classifier on 20 images. Overall, ABCD performed best, but combining all three
methods could improve classification accuracy in future work.

5. Conclusion

Early diagnosis of melanoma skin cancer accelerates the time of dermatologists and improves
diagnosis performance. The intention of this work is to provide the accurate segmentation and
feature extraction for early diagnosis of melanoma skin cancer that to classify the given image
is melanoma or not. For this purpose, we have done step wise work that is preprocessing for
noise removal with morphological closing, median filtering and histogram equalization, then
segmentation with OTSU thresholding, then feature extraction with ABCD rule. It is more
efficient and comfortable method than biopsy method for both patients and doctors because it
is timeless and painless method.
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