
IJRECE VOL. 7 ISSUE 4 OCT.-DEC 2019  ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  381 | P a g e  
 

Dermatological Disorder Detection Through Machine 

Learning 
Shivani Tilekar, Meghna Sonayallu, Ashlesha Gaikwad, Prof A.S.Deokar 

Department of Computer Engineering,  

AISSMS College of Engineering PUNE 
 

Abstract- Dermatological Diseases are considered one of the 

biggest scientific troubles in 21st century because of its 

especially complex and luxurious prognosis with problems and 

subjectivity of human interpretation. In cases of deadly illnesses 

like Melanoma prognosis in early tiers play a critical role in 

determining the possibility of getting cured. The software of 

automated strategies will assist in early diagnosis specifically 

with the set of photographs with variety of analysis. Hence, in 

this text we present a completely automated machine of 
dermatological sickness recognition via lesion images, a device 

intervention in evaluation to traditional clinical personnel based 

detection. Our model is designed into 3 levels compromising of 

statistics series and augmentation, designing version and 

subsequently prediction. This proposed system used more than 

one AI algorithms like Convolutional Neural Network and naive 

Bayes classifier and amalgamated it with image processing tools 

to shape a higher shape, leading to better accuracy. 

 

Index Terms- Convolutional Neural Network, naive Bayes 

classifier, Dermatological Disorders; Machine Learning. 
 

I. INTRODUCTION 

The proposed work is for the detection of human pores and skin 

sicknesses primarily based on image processing. Detection of 

disorder consists of strategies which include acquisition of skin 

samples, pre-processing of samples, segmentation of images, 

and extraction of functions. The proposed system makes use of 

Convolutional neural network and Naive Bayes classifier to 

discover the tactics used to pick out human skin diseases. This 

system additionally addressed several strategies of segmentation 

and extraction of capabilities used with extra accuracy in the 

identity of human pores and skin ailment. The current research 
for the diagnosis of human skin disease is entirely based on 

machine learning and neural network through which human skin 

disease identification and detection is conducted. For better 

accuracy and high reliability, the need for human skin dataset 

reaches in size. On the basis of machine learning and image 

processing, system developing human skin disease detection and 

prediction technology. The system will work on the limited size 

of the image dataset of the human skin downloaded from isic 

Archive. The system use Convolutional neural network to 

achieve high detection accuracy. 

  

Also use Naive Bayes classifier for performance evaluation. The 

proposed technique is used to classify and identify the various 

skin diseases that infect human skin. A recognition system based 

on machine learning should prove to be very beneficial in 

improving the accuracy in current work. The image processing 

methods are the approach given in this for extraction of the skin 

feature. Convolutional neural networks are to be used for 

automated detection of diseases in skin. The proposed method 

can be impactful and effective for skin disease detection, and it 
appears to be an important approach. This system acquires 

various images of skin for extraction of features. The analysis 

phase, pre-processing unit is used to remove noise, to convert 

gray scale using Gaussian filter, to convert binary images. Use 

the OTSU method followed by extraction of the feature. 

Convolutional Neural Network (CNN) will be used in our 

system for future recognition where we have the input unit of 

skin images training data set. Next have a hidden unit that acts 

on this training dataset to evaluate the results train model of the 

output unit. This whole CNN works by taking into account the 

factors, namely the matrix feature of images, for designing a 
train model for recognition of skin disease. When dealing with 

real-time skin disease detection, will face limitations that will 

not produce accurate results. In the future, to solve this 

constraint, must work with real-time skin disease data collection. 

 

II. REVIEW OF LITERATURE 

Hassan Yasser et. al [1] stated that human pores and skin 

coloration has been studied as biometric indicator, most of 

preceding researches studies centered in the use of skin color to 

locate the face, human and human movement. The goal of this 

article is to assess the version in human skin shade as a 

completely unique code for identity reason. Fifty picture of the 
nostril were captured the usage of a cell digital camera with a 

decision of three mega pixel. Part of the nose location has been 

the region of interest to symbolize a place of less direct publicity 

to the solar light as the relaxation of the face. The color pics had 

been transformed from RGB to HSI layout in an effort to isolate 

the impact of the mild. Intensity in the course of shots. The snap 

shots had been analyzed using mathematical and statistical 

methods (Mean, Median, wellknown deviation, kurtosis, 

skewness, and gray level co-prevalence matrices (GLCM). 

 

Satishkumar L Varma et. al [2] states that detection of human 
skin coloration is crucial in numerous programs. There are 
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various pores and skin primarily based packages in several areas 

namely gesture evaluation, face reputation, character tracking, 

and nudity detection, pornography filtering, website filtering, 

content based picture retrieval. Skin detection includes looking 

of pores and skin colored pixels. There is numerous skin areas 

found in image or video. It identifies the coloration pixel as a 
color of human pores and skin. It is one of the pre-processing 

steps to locate human parts in pics. It has programs in numerous 

regions use pores and skin for photo processing. Skin detector 

transforms pixel into appropriate shade space. Skin is used as 

classifier to differentiate pixel as skin or non-pores and skin 

pixel. Skin classifier uses threshold. Different color spaces are 

used for class over given database. 

 

Shanmugavadivu Pichai et. al [3] affords A new combinatory 

and Multi-Colour theme System for the digital pictures is 

bestowed during this paper. This pre-processing algorithmic rule 

finds application in external body part detection in addition as in 
recognition. The Multi-Colour theme System (MCSS) for 

Human Skin Detection in digital pictures aims at object 

localization, supported principle of neighborhood constituent 

process. this method thanks to its process accuracy and 

performance is well-tried to possess a footing over the 

competitive strategies. It conjointly assures pay-off on reduced 

process quality, compared to facial textures/ geometrics-based 

skin detection strategies. an intensive comparative analysis is 

disbursed to judge the result and influence of various multi-color 

bands for the human skin classification. 

 
Pratik Dubal et al. [4] gives Skin most cancers is the 

maximum commonplace form of most cancers, which influences 

the existence of millions of people each yr. About three million 

humans are recognized with the disease each year in the United 

States by myself. The fee of survival decreases steeply as the t 

he disorder progresses. However, detection of pores and skin 

cancer in the early ranges is a difficult and steeply-priced 

technique. In this examine, we suggest a method that detects and 

identies pores and skin lesions as benign or malignant primarily 

based upon pics taken from fashionable cameras. The 

photographs are segmented, functions extracted by making use 

of the ABCD rule and a Neural Network is trained to classify the 
lesions to a high diploma of accuracy. 

 

P. B. Manoorkar et. al [5] states the basic approach of 

detecting these pores and skin illnesses is thru visual inspection 

followed by way of biopsy and pathological examination. If the 

medical doctor finds the arrival of lesion dubious then 

commonly visible inspection approach is used for diagnosis 

however all malignant lesions are not identified via visible 

inspection. Now, there are not any usually established 

equipment that physician can use to at once find the pores and 

skin ailment within the health facility. Most shape of visible 

inspection could help to prevent misdiagnosis of BCC and other 

varieties of pores and skin diseases. 

 

III. SKIN DISEASE DATASET 

A. ISIC Archive 

International Skin Imaging Collaboration: Melanoma Project 
is an academia and enterprise partnership designed to facilitate 

the software of virtual skin imaging to help lessen cancer 

mortality. When identified and dealt with in its earliest levels, 

cancer is simply curable. Digital photographs of pores and skin 

lesions may be used to educate experts and the general public in 

melanoma recognition as well as at once re-source inside the 

analysis of melanoma thru tele-dermatology, medical selection 

assist, and automated prognosis. Currently, a loss of standards 

for dermatologic imaging undermines the best and usefulness of 

skin lesion imaging. ISIC is developing proposed standards to 

cope with the technology, strategies, and terminology utilized in 

pores and skin imaging with special interest to the issues of 
privatives and interoperability (i.e., the ability to share pix 

across technology and clinical platforms). In addition, ISIC has 

advanced and is increasing an open source public get entry to 

archive of skin snap shots to check and validate the proposed 

standards. This archive serves as a public useful resource of pix 

for teaching and for the development and checking out of 

automatic diagnostic structures. 

 
Fig.1:  ISIC skin image samples 

 

IV. SYSTEM ARCHITECTURE / SYSTEM OVERVIEW 

The proposed system overcome existing problem of human skin 

disease detection accuracy and diversity of diseases. The 

machine learning solution is utilized to accurate detection of 

human skin diseases. In current work done we are going to work 

on image processing techniques with the advantages of 
Convolutional neural network feature of accuracy in image 

classification and recognition. We are also using Naive Bayes 

classifier to gain accuracy and performance gaining. The system 

using ISIC human skin disease dataset for training purpose to 

create train model which will further used to classify human skin 

diseases accurately. Overall working of 

 
Fig.2:  Block Diagram of Proposed System 
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Proposed work is shown in fig.2. 

Following developed modules are: 

1. Human skin image acquisition 

Open-CV (Open supply pc Vision) could be a package of 

programming functions used for dynamic image process with pc 

vision. In our implementation system use open reason vision for 
taking human skin pictures for any process. Once obtaining 

human skin pictures process applied thereon for removing noise 

from it. 

 

2. Image process 

After obtaining human skin image it’ll enjoin image process 

module. In image process image gets regenerate in grey format 

by removing noise in it victimization Gaussian filter. once grey 

conversion image thresholding by setting RGB color values to 

zero and conserving solely black and white [0 and 1] values. 

Grey to binary conversion is completed by victimization OTSUs 

methodology. Once obtaining black formatted image hand form 
get extracted from image. The precise form of hand can get by 

drawing edge victimization smart edge detection methodology. 

Once process unit extract sickness infected space from input 

image. The image process results shown in fig. 3. 

 
Fig.3: Binary format skin disease image 

 

3. Feature extraction 

After getting exact shape of pores and skin sickness infected 

location features get extracted from it by the use of pixels weight 

calculations. The image pixels get drafted in matrix by of weight 

gradient functions most effective on drawn place of diseases. 

Carried out on all skin picture dataset for training version 

introduction and drafting the train version advent achieved by 

the usage of deep learning (CNN) algorithm. 

 

4. Feature mapping model technology 

The human pores and skin sickness image dataset is going 
through picture processing and subsequent phases of 

characteristic extraction. After getting picture functions these 

statistical features get mapped on machine report that is nothing 

however trained version. The runtime testing image receives 

matched with pre trained model and respective outcomes may be 

generated. After outcome generation those effects is nothing but 

our preference human skin disorder detection and prediction 

outcomes. 

 

 

 
 

V. SYSTEM ANALYSIS 

1. Convolutional Neural Network (CNN):- 

In proposed work, using CNN algorithm which takes human 

skin disease as dataset for creating machine model. After getting 

skin images it will processed using image processing techniques 

for feature evaluation. System can extract different features from 
those images regardless of their size and shapes in it consist by 

using series of mathematical functions to identify the skin 

diseases. Every layer in CNN has capability to find out weights 

of images by using matrix evaluations which converts input to 

output with valuable functions. Layers of CNN used to identify 

skin disease from dataset images and give prediction by 

preserving high accuracy and less time. 

1) Step 1- Input skin disease dataset (ISIC’s) 

2) Step 2- Image processing by using ML libraries 

3) Step 3- Feature Extraction from images in the form of 

bottlenecks generated during train model. 

4) Step 4- Model mapping by using machine learning 
framework. 

5) Step 5- Skin disease recognition by providing skin disease 

and healthy skin images. 

6) Step 6- Performance evaluation by using test dataset 

images of human skin disease. 

 

Four main layer working approach of CNN explained below:- 

a) Convolutional Layer 

To extract different functions of skin snap shots like pixel 

weight matrix calculations through using feature kernels. 

Perform mathematical convolutions on images, where every 
function uses a unique filter. This outcome will be in different 

function maps. At the end, device will collects all of these 

function maps and draft them as the vacation spot output matrix 

of the convolution layer. In discern no.2 indicates that numerous 

layer of Convolutional layer. It is a specialized sort of neural 

network model designed for operating with two-dimensional 

photo data, despite the fact that they can be used with one-

dimensional and 3-dimensional data. 

 

b) Pooling Layer 

The expression of pooling is to constantly decrease the 

dimensionality to limits the number of factors and calculation in 
the network. This limits the time of training and maintains 

 
Fig.4: Convolutional Layer 

 

over fitting problem. The max Pooling extracts out the largest 

pixel value out of a feature. While pooling average is calculated 
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for the average pixel value that has to be evaluated. In figure no. 

3 shows that the pooling layer of CNN which can be distributed 

into max pooling and average pooling. 

 
Fig.5: Pooling Layer 

c) Flattening 

In figure no.4, presents flattening matrix concert 3D matrix data 
into 1 D matrix data. Put the pooled feature into a single column 

as a sample input for further layer (transform the 3D matrix data 

to 1D matrix data). 

 
Fig.6: Flattening 

 

 
Fig.7: Fully Connection Layer 

 

Model which is our train model will be further used for disease 

classification. 

 

2. Naive Bayes algorithm:- 

This Naive Bayes algorithm is divided down into 5 parts: 
1) Step 1: Separate by Skin Disease Classes. 

2) Step 2: Summarize Skin disease Dataset. 

3) Step 3: Summarize Data By Class called detected dis-ease 

category. 

4) Step 4: Gaussian Probability Density Function. 

5) Step 5: Class Probabilities for each type of disease. 

 

All above steps will give the basement that we need to 

implement Naive Bayes classifier in our implementation and 

apply it to our own predictive framework for skin disease 

detection. 

 

Step 1: Separate by Class 
Next to try and do analysis the likelihood perform of skin image 

information by the kind of illness they belongs to the bottom 

rate. This implies that we are going to 1st ought to separate our 

coaching information by category. It’s comparatively easy 

operation. we will produce a wordbook object wherever every 

key’s the category price and so add a listing of all the records 

because the price within the wordbook. 

 

d) Fully Connection 

A sincerely connected layer has complete connections of 

Neurons to all the nodes inside the preceding layer. The fusion 

of extra neurons to evaluates accurately. In figure no.5 consist of 
absolutely connection layers of CNN. CNN that’s contains 

various range of layers like input layer,1..N hidden layers and 

output layers. 

 

At the end of algorithm summarizes statistical features of skin 

disease dataset calculated by our 4 layers of CNN. The 

summarization results get directly mapped into a machine  

 
Fig.8: Fully Connection Layer 

 

Step 2: Summarize Dataset 

It will want 2 statistics from a given set of knowledge: 

Will see however these statistics are utilized in the calculation of 

chances in a very few steps. The 2 statistics we tend to need 

from a given dataset are the mean and therefore the variance 

(average deviation from the mean). 

 

The mean is that the average price and might be calculated as: 

mean = sum(x)=n  count(x) (1) 

 

Step 3: Summarize information by category 
This need statistics from our coaching dataset organized by 

category. Above, developed the separate-by-class perform to 

separate a dataset into rows by category. and that we have 

developed summarize-dataset perform to calculate outline 

statistics for every column. we will place all of this along and 

summarize the columns within the dataset organized by category 

values. 
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Step 4: Gaussian chance Density perform 

Calculating the chance or probability of observant a given Real 

value like X1 is tough. a technique we can we will we Are able 

to do that is to assume that X1 values are drawn From a 

distribution, like a bell curve or normal distribution. A Normal 

istribution will be summarized victimization solely 2 numbers: 
the mean and therefore the variance. Therefore, With a bit 

science, we will estimate the chance of a given price. This piece 

of science is termed a Gaussian chance Distribution Perform (or 

Gaussian PDF) and might be calculated as: 

f(x) = (1 / sqrt(2* PI)* sigma)* exp(-((x- mean)2=(2 

sigma2)))(2) 

Where sigma is the usual deviation for x, imply is the imply for 

x and PI is the cost of pi. 

 

Step 5: Class Probabilities 

Now it is time to use the statistics calculated from our training 

Records to calculate chances for new statistics. This approach 
That we first calculate the probability that a brand-new piece of 

data belongs to the primary class, then calculate possibilities 

That it belongs to the second the possibility that a piece of facts 

belongs to a class is calculated as follows: 

 

P(class statistics) = P(X may additionally word that that is 

unique from the Bayes Theorem defined above.   

 

VI. CONCLUSION 

This system provides a comprehensive tool which can be Used 

in order to predict the dermatological disease of the Potential 
patients for the aforementioned diseases covered in the paper. 

We are implementing human skin disease detection Framework 

based on Convolutional Neural Network and Naïve bayes 

classifier algorithmic approaches to achieve higher ac- curacy. 

Future Work The future research will be extended for further 

Improvement in skin disease recognition accuracy and work for 

real time human skin disease recognition. 
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