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Abstract— One of the major disease facing today is cancer. 

There are different types of cancers lung cancer, breast 

cancer, skin cancer etc. Detecting skin cancer using machine 

learning algorithm is more accurate and faster than detecting 

manually. The performance of the cancer detection varies 

based on the input image and the algorithm used to classify 

the image. Instead of machine learning algorithm uses any 

deep learning method it will improve the performance of the 

system. Most commonly used deep neural network is deep 

convolutional neural network. The convolutional neural 

network is a type of feed forward neural network. The neural 

network contains one input layer, n number of hidden layer 

and one output layer. Convolutional neural network predict 

the probability of a specific mole that can be malign. 
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I. INTRODUCTION 

Skin cancer is one of the most Hazardous form of the Cancers 

found in Humans. Skin cancer is found in various types. 

Melanoma is most common and most dangerous type of skin 

cancer. The input to the system is the image of a specific mole 

and then by applying novel image processing techniques for 

pre-processing, it analyses it to conclude about the presence 

of skin cancer. The classification technique checks for the 

various Melanoma parameters Like Asymmetry, Border, 

Color, Diameter, (ABCD). The extracted feature parameters 

are used to classify the given input image as Normal skin and 

Melanoma cancer lesion.  

Melanoma usually caused by exposure to ultra violet 

radiation and it damage the skin cells. The diagnosis of 

melanoma performed manually (skilled doctor) by using the 

visuals, analyze the result of dermoscopy. This manual 

detection is weak and it also makes inconsistency in certain 

condition. To overcome these issues proposed a computer 

assisted technology that helps to classify the result of 

dermoscopy and find the result more accurately with a 

relative faster time. 

In this project uses convolutional neural network for 

detecting skin cancer. Here construct a CNN model that 

predicts the probability of specific mole that can be malign. 

CNN is a supervised learning method so use a dataset to train 

the model. Here collect some dermoscopy images of 

melanoma, collecting the images from international skin 

imagine collaboration; it is a melanoma project website. 

 For analyzing melanoma first consider some 

features of melanoma images. Here analyzing the ABCD 

features such as asymmetry, border, color and diameter. 

Perform some pre-processing in the input image. First 

perform the visual inspection to detect the low quality 

images. Second step is image resizing; convert the images 

into a uniform size 128x128x3. Third step is automatic 

cropping. After pre-processing construct the convolutional 

neural network. CNN has three convolutional layer, three 

maxpool layer, one fully connected layer and one dense layer. 

II. MOTIVATION 

Recently peoples are facing different type of cancer such as 

colon cancer, lung cancer, breast cancer. Skin cancer is one 

of cancer that increases every year. Most probably cancers are 

detecting manually. Manual skin cancer detection is time 

consuming and not accurate. Effective anti-cancer agent for 

treating melanoma have not yet been developed. So the early 

detection is more crucial to the cure for melanoma. The AI 

and deep learning model applied to help physicians who are 

untrained to handle a digital dermoscopy detect skin cancer 

automatically. Recently Google provide a tool for automatic 

breast cancer detection, similarly detect skin cancer. For 

automatic skin cancer detection considering and analyzing 

some features of cancer images.  

III. LITERATURE SURVEY 

Celebi et. al [1] present a learning approach for the detecting 

the blue-white veil and its related structures from dermoscopy 

images. They use a decision tree classifier method involves 

pixel classification. From the lesion joined with a simple 

shape descriptor the percentage of blue-white areas are 

detected. On a set of 545 dermoscopy images this process 

yielded a specificity of 89.97%. 

Sumithra.et.al [2] they initially filter the skin images 

to remove unwanted hairs and noise and then carried out the 

segmentation process to extract lesion areas. For 

segmentation, by initializing automatic seed points a region 

growing method is applied. Subsequently, the lesion areas 

extracted are represented by color and texture features. Using 

the extracted features SVM and k-NN classifiers are used 

along with their fusion for the classification. The performance 

of the system is tested on their own dataset of 726 samples 

from 141 images consisting of 5 different classes of diseases. 

Shivangi et.al [3] and Karim Mokrani et.al [4] used 

ABCD rule o dermoscopy or extracting the skin lesion 

features. In the first one a tool called lesion image analysis 

checks is used to finding the ABCD features. Both of them 

also consider the size, texture and shape analysis values for 

segmentation and pre-processing. The extracted feature 

values are used to classify the image as benign skin and 

melanoma cancer lesion. In the second paper the 

classification is done using the dermoscopic score(TDS) 

obtained from linear equation. They promises accuracy of 

95%. 

IV. PROPOSED SYSTEM 

Proposed system based on deep learning techniques. Deep 

learning is a computer model that learns to perform 

classification task directly from image, audio and text. There 

are different type of neural networks are available such as 
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feed forward neural network, recurrent neural network and 

convolutional neural network. The proposed system 

implemented using deep convolutional neural network. CNN 

are constructed with connected layers such as input layer, n 

hidden layer and output layer. 

The input given to the system is an image of a 

specific mole and CNN calculate the probability of a mole 

that can malign or not. For analyzing the image consider some 

features called ABCD features. The ABCD features are 

asymmetry, border, color and diameter. The proposed system 

uses more features such as shape (shape of the lesion), 

thickness (any lump under mole) and discoloration (the 

redness of the lesion). The dataset collected from 

international skin imagine collaboration. Feature extraction 

becomes an integral part of classification task and is not 

considered as a separate, independent processing step.  

 
Fig. 1: The automatic skin cancer detection system 

The main two phase of the automatic skin cancer 

detection system is image pre-processing and CNN model. 

The input given to the system is image of a mole. Here needs 

hundreds of images for training, that images are collecting 

from international imagine collaboration it is a melanoma 

project website.  

 The inputs are first going through image pre-

processing step. Before classifying the images perform some 

pre-processing on it and these step improve the quality of the 

image and it also improve the diagnosis rate. First perform 

visual inspection to detect low quality images and perform 

image resizing on each image and all the images are 

converted into fixed size 128x128x3 format. After image 

resizing perform cropping, there are two cropping method 

manual cropping and automatic cropping.  

 Next step is CNN construction, using keras 

framework for creating CNN model. In this model contain 

built in function for creating different layers of CNN and it is 

more reliable. CNN constructed using connected layers input 

layer, hidden layer and output layer. The features are 

extracted in convolutional layer. In this CNN model construct 

three convolutional layer and three pooling layer. The first 

layer in the CNN model is convolutional layer. The feature 

extraction done by convolutional layer and pooling layer. The 

convolutional layer is a digital filter. The pooling layer 

reduces the dimension of the image by combining 

neighbouring pixels into a single pixel. After the third pooling 

layer the extracted feature matrix is given to the flatten layer. 

The fully connected layer of the CNN perform classification 

but the input given to the fully connected layer must in the 

form of one dimensional vector. The output from the last 

pooling layer becomes two or three dimensional matrix. The 

flatten layer convert the two or three dimensional output 

feature vector matrix into one dimensional long feature 

vector. The final fully connected layer classifies the input 

image into a specific class.  

 After constructing the CNN model compiling CNN 

and train the CNN model. Compiling the CNN create a CNN 

model and it store the model in hdf format. Final step is train 

the CNN model using the dataset downloaded from 

international skin imagine collaboration and label each image 

as malignant or benign. Finally use the constructed CNN 

model to predict the probability of a image of skin lesion that 

can malign or benign. At the time of rain the model consider 

the features. The proposed system consider ABCD feature 

and shape of the lesion, thickness and discoloration. 

V. METHODOLOGY 

The main methods are image pre-processing and 

convolutional neural network. In image pre-processing 

perform image resizing and automatic cropping. 

A. Image Resizing 

The images are loaded and resized, the package Tensorflow 

can handle the size. The image is converted into 128x128x3 

size. Use image resize function from skimage. Transform. 

Function parameters are input image and fixed size value. 

Use image_bulk function from skimage package. Image 

resized to 128x128. After resize the image create a matrix. 

Input – size of the image. Output – numpy array. 

B. Automatic Cropping 

Each image is represented by n crops. The crops are then 

encoded. Use image. crop function from PIL. Cropping type 

is box it pass as a parameter. 

C. CNN 

Convolutional CNN is the development of Multilayer 

Perceptron (MLP) which is designed to process two-

dimensional data.  

In general, the layer type on CNN is divided into two, namely: 

Feature extraction layer: Located at the beginning of 

the architecture is composed of several layers and each layer 

is composed of neurons connected to the local area (local 

region) of the previous layer. The first type layer is the 

convolutional layer and the second layer is the pooling layer. 

Each layer applies the activation function with its intermittent 

position between the first type and the second type. This layer 

accepts image input directly and processes it until it produces 

an output in the form of a vector to be processed in the next 

layer. 

The classification layer: Composed of several layers 

and each layer is composed of fully connected neurons with 

other layers. This layer accepts input from the output feature 

image extraction layer in the form of a vector then 

transformed like Multi Neural Networks with the addition of 

several hidden layers. The output is class accuracy for 

classification. 
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VI. SYSTEM IMPLEMENTATION 

A. Platform Construction  

Operating system used for my project implementation is 

Ubuntu 16.04. Programming language python3 is used 

because using this language easy to build convolutional 

neural network. Based on my requirement install the 

packages that I needed. Important packages are flask, keras, 

tensorflow, glob, numby, skimage, etc.Flask – web frame 

work. Provide tools libraries and technologies for build web 

application. Keras – it deal with convolutional neural netwok, 

it has algorithm for activation layers. Tensorflow - it is used 

to create Deep learning models directly or by using wrapper 

libraries. Glob - The glob module finds all the pathnames 

matching a specified pattern. Numpy - It provides a high-

performance multidimensional array object, and tools for 

working with arrays. Skimage - collection of algorithms for 

image processing. matplotlib - 2D plotting library which 

produces publication quality figures in a variety of hardcopy 

formats. H5py - The h5py package is a Pythonic interface to 

the HDF5 binary data format. All these packages are 

managed by anaconda package manager. 

B. Data Pre - Processing 

Data pre-processing means Reshape the data set input, both 

training and test data are reshaped. Before train the model, 

must reshape the data.  

1) Image resize  

convert the size of all images into uniform size 128x128x3. 

Use image_bulk function from skimage package. After resize 

the image create a matrix Input of the algorithm is size of the 

image and output is numpy array. 

2) Automatic Cropping 

Automatic cropping is split the images into number of crops 

or segments the below procedure is automatic cropping 

function. 

import Image  

image=Image.open('L_2d.png')  

imageBox = image.getbbox()  

cropped=image.crop(imageBox)  

cropped.save('L_2d_cropped.png')  

C. Create Convolutional Layer 

Using add() function to add layers to my CNN model. 

model.add(Conv2D(32, kernel_size=3, activation=’relu’)) . 

The  convolutional  Layer  performs convolutional  operations  

at  the  output  of  the  previous  layer. Convolutional 

operations are operations on two functions of real value 

arguments.  This  operation  uses  image as input  to  produce 

the  output  function  as  a  Feature  Map.Inputs  and outputs 

are  two real value  arguments.  

D. Create Pooling Layer 

Using add function create pooling layer and Uses functions 

with feature map as input. Based on the nearest pixel value 

processes it with various statistical operations. Inserted  

between  the  convolutional layers  can  progressively  reduce  

the  size  of  the  output  volume . The pooling method used 

is max pooling. Add(maxpooling2d 

(pool_size=self.Pool_size) ). Pooling layer on the CNN 

model is usually inserted regularly after several convolutional 

layers. Max pooling divides the output of the convolutional 

layer into several small grids and then takes the maximum 

value from each grid to compile a reduced image matrix. 

E. Create Flattening Layer 

Every neurons in the convolutional layer transformed into 

one dimensional data before it inserted into fully connected 

layer.Converting all the resultant 2 dimensional array into 

single long continuous linear vector. Use add (flatten()) 

function to create flatten layer. The linear vector passed to 

fully connected layer. 

F. Create Fully Connected Layer 

Fully Connected Layer is a layer in which all activation 

neurons from the previous layer are connected all with 

neurons in the next layer and aim to transform data 

dimensions so that data can be classified linearly. Every 

neuron in the convolutional layer needs to be transformed into 

one-dimensional data before it can be inserted into a fully 

connected layer. This causes data to lose spatial information 

and is not reversible so that the fully connected layer can only 

be implemented at the end of the network.  

G. Compiling CNN 

Use compile function for compiling cnn Model. compile ( 

loss = ‘binary_crossentropy’,optimizer = adadelta,metrices = 

[ ‘accuracy’ ] ). Optimizer control the learning rate of the 

CNN and Adadelta is a good optimizer. This optimizer adjust 

the learning rate throughout training. The learning rate 

determine how fast the optimal weight for the model are 

calculated. Loss function is binary cross entropy, most 

common choice for classification. Lower score indicate the 

model performing better. 

H. Train the Model 

Use fit() function for training the model. Parameters – training 

data(train_x), target data(train_y), validation data and number 

of epochs. For validation data use the test set provided in 

dataset. Test set split into x_test and y_test. Number of epoch 

is the number of times the model will cycle through the data. 

More epoch we run the model will improve the diagnosis rate. 

VII. RESULTS 

Automatic skin cancer system implemented using deep 

learning techniques. Deep learning is a computer model that 

learns to perform classification task directly from image, 

audio and text. There are different type of neural networks are 

available such as feed forward neural network, recurrent 

neural network and convolutional neural network. The 

proposed system implemented using deep convolutional 

neural network. CNN are constructed with connected layers 

such as input layer, n hidden layer and output layer. 

The input given to the system is an image of a 

specific mole and CNN calculate the probability of a mole 

that ca malign or not. For analyzing the image consider some 

features called ABCD features. The ABCD features are 

asymmetry, border, color and diameter. The proposed system 

uses more features such as shape (shape of the lesion), 

thickness (any lump under mole) and discoloration (the 

redness of the lesion). The dataset collected from 

international skin imagine collaboration. Feature extraction 
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becomes an integral part of classification task and is no longer 

considered as a separate, independent processing step. 

VIII. CONCLUSION 

Classification of melanoma cancer images is carried outin 2 

stages; the first stage is training the dataset to produce a model. 

The second stage is the process of classification which the 

system takes the image data, then initializes the model from 

the results of the training and makes predictions using the 

model, then the system takes the prediction results along with 

their probabilities and display the prediction results along with 

the image. 
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