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Abstract

Skin cancer is one of the most occurring cancers in the western countries. In US, millions of patients are reported
for skin cancer. There are two main types of skin cancer Melanoma and Non melanoma skin cancer. The non
melanoma skin cancer are reported occurring due to the exposure of skin to harmful ultra-violet (UV) rays, the
rays internally disturbs the skin cell structure, causing malfunctioning of the skin cells. Early detection of skin
cancer can reduce the mortality rate of skin cancer. Considering the seriousness of this domain, we tried to develop
a system which will automatically detect the Melanoma skin cancer from skin lesion images. Advanced Imaging
techniques are used for pre-processing, segmentation and feature extraction. Back propagation Neural network is
used for classification. However now a days Deep neural networks are on boom, but they require huge data for
training the networks. In medical domain such a huge data is not available for training. On comparison with
the results of the proposed system with some standard classifiers, we observe that the hybrid neural network
classifier improves the accuracy by 15%.
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Introduction

Skin cancer is curable if detected at early stage. Like many cancers, a skin cancer begins with normal visible lesions.
These lesions are changes in skin that are not cancer, but can become cancer over time. According to the article of
Forbes ,the nations which are influenced by ultraviolet radiations are United States, Canada, Cuba, parts of the Pacific
and Northern Europe, South Asian nations, including India, Maldives, Bhutan and Bangladesh [1].

Skin cancer can be mainly categorized as three types such as Basal cell carcinoma (BCC), Melanoma, and Squamous
cell carcinoma (SCC). The non-melanomas include BCC and SCC. BCCs are uncontrolled growth of lesions that rise
in basal cells in the skin. Squamous-cell carcinoma (SCC) is a cancer which occurs in squamous cell. It spreads faster
to other parts in the body. The lethal form of skin cancer is melanoma which arises in the melanocytes cell. The
patients recovered from melanoma if it was diagnosed and treated in early stages.

Many researchers tried to give solution for detection of Skin cancer using Image processing. The traditional method is
consulting dermatologist. To develop the accurate system for skin cancer detection, sequencing of processing blocks
is arranged according to methods of detection of dermatologist is following. Generally the steps followed are Pre-
processing for noise removal, segmentation of region of interest, Feature extraction, training of classifier and finally
classification. In the following section we tried to present the review of the researchers who worked on skin cancer
detection using image processing, followed by the proposed method and it's comparison with some standard
classifiers. At last concluded with some interesting observations about the proposed classifier, and suggest ways on
how it can be improved further.

Literature Survey

Diagnosis of an obscure skin lesion is critical to empower appropriate medications. Early detection of melanoma
reduces the mortality rate. Previously neural networks and machine learning algorithms were used for classification.
Features were given as input to the classifiers. A system proposed [2], outline a framework for the detection of
melanoma using ABCD features: Asymmetry, Border, Color, and Diameter (ABCD of melanoma) and neural network
system for grouping various types of moles. Same features were used in the system [5], for the detection of Melanoma
Skin Cancer using Image Processing apparatus. The authors claimed that this instrument is more valuable for the rustic
territories where the specialists in the medicinal field may not be able to access. Feature extraction is very important
phase in classification if machine learning algorithms or any classifiers are used. Some of the feature extraction
techniques are common in many papers of image processing are proved to be very efficient for achieving high
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accuracy. Some of them are Saliency Map, Daubechies wavelet, Local binary Pattern, Fourier descriptors, GLCM,
etc. [15, 16]. Some considered the color features and wavelet features for classification of benevolent and malignant
melanomas [3]. In the framework [4], for classification they used SVM for early detection of skin cancer. Other
author[6] used bolster vector machine with Gaussian spiral premise piece (SVM-RBF) for the classification of
cancerous "malignant" or non-cancerous mole "generous". A non-intrusive robotized skin lesion investigation
framework for the early detection of melanoma [10] utilized image processing procedures and portable innovations.
The test result is assessed on PH2 database from Pedro Hispano healing centre.
Looking at the limitation of classifiers for large feature sets then came the era of Deep Neural networks. The deep
neural networks require huge data for the training the network. In the research work [7], dataset of 129,450 clinical
images were used for implementing Deep convolutional neural networks (CNNs) for classifying two basic paired
cases: keratinocyte carcinomas versus kind seborrheic keratoses; and malignant melanomas versus kind hearted nevi.
In the examination[8] two deep learning strategies: Lesion Indexing Network (LIN) and the Lesion Feature Network
(LFN) were used for Lesion Segmentation, Lesion Dermoscopic Feature Extraction, and Lesion Classification using
ISIC 2017 dataset. The openly accessible databases ISBI 2016 and the PH2 database were used to implement 19-layer
deep convolutional neural networks (CNNs) for skin lesion division [9]. In the exploration [11], deep convolutional
neural networks (CNNs) in contrasted with existing strategies were used for highlighting sectioned outcome. For
assessment, author have used ISBI 2016 Skin Lesion Analysis towards Melanoma Detection Challenge dataset. A
deep Siamese CNN (SCNN) design was introduced [12], which can be prepared with just parallel image match data
to learn image portrayals with less supervision. The author’s observation showed that author's framework with 10
deep SCNN is practically identical to the cutting edge single administered CNN, and requires significantly less
supervision for preparing. In [13], Deep Convolutional Neural Network (CNN) Framework was implemented utilizing
the 23,000 skin sickness images from the Dermnet dataset. They tested the execution with Dermnet and OLE dataset
with accuracy of 73.1%. Deep Learning networks in combination with machine learning algorithms for melanoma
skin cancer detection utilizing dataset of 900 training and 379 testing images[14].
Proposed System for Automatic Detection of Skin Cancer
The figure 1 shows the flow of proposed system. Like all the automatic diagnosis system this system is also divided
into four phase: Pre-processing, Segmentation, Feature Extraction and Classification.
Pre-Processing
This phase includes hair removal block by detecting the edges using canny edge detection algorithm. An adaptive
median filter is applied in 2-3 iterations to remove the hairs. Gaussian Filter is used for retaining the sharpness of the
image.
Segmentation of Region of Interest
Saliency map detection algorithm is used for segmentation. The hair removed regions are then given to a saliency map
detection block. The saliency map works using the following steps:

e Represent the image in hyper-complex representation with the help of image entropy. Quaternion function is

used to represent image in hyper complex representation.
e  Apply Gaussian filter to the entropy values and evaluate the maximum entropy regions.
Entropy =-Yh (j) In (h (j)) where j is an image.
e Again apply Gaussian filter to the maximum entropy regions in order to smooth the regions and obtain a
rough saliency map.

1 —(x*+y?
g6y) = 5—e 2

e Evaluate the mean of rough saliency map, and use it for thresholding.
e  Use this mask as a filter and apply it on the input image to get the saliency map image.
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Figure 1: Proposed System

Feature Extraction

Features generally used for classification are based on color, shape and texture[17]. Based on the experimental
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observations following features from color, shape and texture domain are selected in this phase.

Sr.No. | Feature | Description
Features based on Shape
1 Circularity 4AnA/1?
2 Solidity
4A 4A
nd?’ |md
3 Aspect Ratio Width / Length
4 Shape Skewness M3
(M3)3/2
M2 is Variance and M3 is third Moment
Features based on Color
5 High Luminance Scale Highest Scale value extracted using SIFT algorithm
6 Entropy -y h(j)In(h(j))
Features based on Border
7 Fast Corners Corners extracted using FAST algorithm(Fast
Accelerated Segment Test)
8 Boundary Skewness Same as shape skewness but on border

Table 1: Features Extracted for Classification
Classification & Output
In the classification phase the features extracted given in table 1 are given as an input to the classifier to categorize
among two classes Cancerous or Non- cancerous based on the features. The multi-layer neural system (MNN) Back-
propagation (BP) is used for training the system. Learning in the system is accomplished by limiting the least square
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contrasts between the ideal and the figured yields to make an ideal system to best inexact the info yield connection
on the confined space secured by the preparation set. A common three-layer neural system framework with four info
hubs in the information layer, 10 concealed hubs in the shrouded layer, and 5 yield hubs in the yield layer frequently
noted as 4 - 10 — 5 are used in the proposed system. All hubs in various layers are associated by related loads.
For each info design displayed to the system, the present system yield of the information design is registered utilizing
the present loads. At the subsequent stage, the outliers or distinction between the system yield and expected yield will
be backprogated to alter the loads between layers in order to draw the system yield nearer to the ideal yield. The
objective of the system is to reduce the false positive detection. Here, the classification step is divided into two
phases.

Training Phase: During the training phase system was trained with 60% of the images of the dataset.

Testing Phase: During the testing phase remaining 40% image which was not given for training is given to the
classifier to test the performance of the system.

Result Analysis

For the effective accuracy, we took nearly 400 images of both cancerous and non-cancerous. The
images were divided into 60:40 ratio, where in 240 images were kept for training and the remaining 160 images
were kept for testing.

Number of images Number of images |Correctly Classified images Accuracy (%)
trained tested
240 150 134 89
True positive (TP) True negative (TN) False positive (FP) False negative (FN)
133 17 9 8

Table 2. Performance and Accuracy of Classification
Some of the result simulations are shown below:
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Figure 2: Simulation (a) Image Classified as Cancerous (b) Image Classified as Non-Cancerous.
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Conclusion & Future Work

From the proposed work we conclude that the Backpropagation neural network based implementation is efficient
method for skin cancer detection if more dataset is not available for training deep networks. It can perform better, and
thus can be used as second opinion by health practioners for skin disease detection. As an extension to this work, the
patients’ history can be inculcated with this system so as to give more accurate results.
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