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Abstract: Dermatology is one of the most unpredictable and difficult terrains to diagnose due to its complexity. In most 

developing countries, it is expensive for a large number of people. According to World Health Organization (WHO), skin 

diseases are the most common non-communicable diseases in India. The ubiquitous use of smartphones in developing 

countries like India has opened up new avenues for inexpensive diagnosis of diseases. The camera in smartphones can used 

to exploit the image processing capabilities of the device for diagnosis. The proposed system deals with the creation of an 

application that helps in diagnosis of Skin disease. It uses image processing and machine learning technology to detect 

diseases. The system consists of 2 parts- image processing and the machine learning. The image processing part deals with 

applying various filters to the images to remove noise and make them uniform. It is necessary to remove the unwanted 

elements from the image before processing else it will affect the output efficiency. The Machine learning part deals with the 

processing of data and generation of result. 

 

1. INTRODUCTION 

This project uses neural networks to achieve the results. Along with this the user interface of the application is developed using 

tkinter module in python. All of the mentioned processes are done in python. The image processing is done using the pillow and 

openCV modules whereas the machine learning is done using Keras module in python. Artificial neural networks (ANNs) or 

connectionist systems are computing systems vaguely inspired by the biological neural networks that constitute animal brains. Such 

systems "learn" (i.e. progressively improve performance on) tasks by considering examples, generally without task-specific 

programming. An ANN is based on a collection of connected units or nodes called artificial neurons (a simplified version of 

biological neurons in an animal brain). Each connection (a simplified version of a synapse) between artificial neurons can transmit 

a signal from one to another. The artificial neuron that receives the signal can process it and then signal artificial neurons connected 

to it. In common ANN implementation, the signal at a connection between artificial neurons is a real number, and the output of 

each artificial neuron is calculated by a non- linear function of the sum of its inputs. Artificial neurons and connections typically 

have a weight that adjusts as learning proceeds. The weight increases or decreases the strength of the signal at a connection. Artificial 

neurons may have a threshold such that only if the aggregate signal crosses that threshold is the signal sent. Keras is an open source 

neural network library written in python. Keras contains numerous implementations of commonly used neural network building blocks 

such as layers, objectives, activation functions, optimizers, and a host of tools to make working with image and text data easier. The 

code is hosted on GitHub, and community support forums include the GitHub issues page, and a Slack channel. The image processing 

is handled by Pillow and OpenCV toolkits. 

 

2. EXISTING SYSTEM 

The existing system relies mostly on the help of doctors (General Physicians and Dermatologists) to examine the condition of the 

patient with skin disease. Skin conditions that looks like a simple rash but may have indications of underlying serious condition 

which also may prove fatal if not treated properly. Despite being common it is very difficult to identify most skin disease at an early 

stage. Most people wait for the natural recovery of the affected region which results in worse situations. Also, children with skin 

conditions are ignored by their parents for the same reason. The worse condition damages the self-confidence, mental- confidence 

as well as wellbeing of people. The cost is another reason. 

 

Skin Disease Detection Using Deep Learning 

 

RELATED WORKS 

 

Looking into the current situations of computerized skin disease diagnosis systems, there are few solutions available which are still 

under research developments. Certain limitations and drawbacks are identified in those hence this solution tries to overcome the 

existing problems with different approach. 

 

The prior publication by Damilola A. Okuboyejo, Oludayo O. Olugbara, and Solomon A. Odunaike, titled‗Automating Skin Disease 

Diagnosis Using Image Classification‘[1] examines a similar premise. Here a study has been made to design and model a system 

that uses medical imaging to reduce heavy dependencies on medical expert for diagnosis procedure of Pigmented skin Lesion (PSL) 

in patients. The methodology of this work is based on soft science design to realize a prototype system for the diagnosis of skin 

disease represented by a skin image. The intention being the use of feature based on texture analysis and classifies the lesion using 

techniques such as thresholding and neural networks to develop and prototype a new algorithm for skin disease diagnosis. 

 

In the paper ‗ Skin Disease Diagnosis System using Image Processing and Data Mining‘ by R. S. Gound, Priyanka S. Gadre, Jyoti 

B. Galikwad, Priyanka K. Wagh[2], a system has been proposed an image obtained from the user is processed and segmented to 
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create a model that can predict the disease for a new image of a skin disease. Feature extraction is done on each image to extract 

features that can be used to create classification model. With this classification model, system finally can predict the disease for a 

new image of a skin disease which will be obtained by the user through Android application. And based on this predicted disease, 

system will ask question from the user and based on answer, system will decide disease type. Finally, the system suggests medical 

treatment or the advice based on predicted skin disease result. The diseases taken into consideration are Eczema, Fungal infection 

and Urticaria. 

 

SYSTEM DESIGN 

 

The Disease Detection System involves several elements, such as the processing of the image and training of the system using 

machine learning. It consists of three modules, each of which is involved in a separate phase‖; the overall architecture diagram is 

shown below. 

 
 

Fig 4.1 The architecture diagram of the system 

 

The phases are: 

 

Data collection: The efficiency of a Machine learning model depends on the size of the data set. So, to achieve acceptable efficiency, 

a large data set is required. The data used in this project are images. The images are downloaded using google images. As we need 

a large number of images, downloading one image at a time is out of the question here. So, the process is automated using a simple 

script in python. The scripts searches for the keywords on google images and extracts the raw HTML file. Then all the 

<image> tags are scrapped and the images are downloaded in a folder. This module provides a high-level interface for fetching data 

across the World Wide Web. 

 

In particular, the urlopen() function is similar to the built-in function open(), but accepts Universal Resource Locators (URLs) 

instead of filenames. Some restrictions apply — it can only open URLs for reading, and no seek operations are available. The 

urllib.request module is used to open or download a file over HTTP. Specifically, the urlretrieve method of this module is what 

we'll use for actually retrieving the file. To use this method, you need to pass two arguments to the urlretrieve method: The first 

argument is the URL of the resource that you want to retrieve, and the second argument is the local file path where you want to 

store the downloaded file. We first import the urllib.request module. Next we create a variable url that contains the path of the file 

to be downloaded. Finally, we call the urlretrieve method and pass it the url variable as the first argument, destination as second 

parameter for the file's destination 

 

Image processing: To make the image suitable for processing it goes through a number of filters and algorithms which makes the 

images noise free and makes the features well defined. We pre-processed the images and trained the resulted images in our feed 

forward back-propagation neural network. Eight different types of algorithms were used, they are grey image, sharpening filter, 

median filter, smooth filter, binary mask, histogram, YCbCr and sobel operator. The algorithms were implemented sequentially. In 

photography, computing, and colorimetry, a grayscale or greyscale image is one in which the value of each pixel is a single sample 

representing only an amount of light, that is, it carries only intensity information. Images of this sort, also known as black-and-white 

or monochrome, are composed exclusively of shades of gray, varying from black at the weakest intensity to white at the strongest. 
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Fig 4.2 The work-flow diagram of Image Processing module of the system 

 

Machine learning: To use the system, the machine needs to be trained and it takes a lot of time to do it. This step is done individually 

so that the user doesn‘t have to deal with the complexity of the system and they don‘t have to train the model every time before use. 

Machine learning is a field of computer science that gives computer systems the ability to "learn" (i.e., progressively improve 

performance on a specific task) with data, without being explicitly programmed. The name machine learning was coined in 1959 

by Arthur Samuel. Evolved from the study of pattern recognition and computational learning theory in artificial intelligence, 

machine learning explores the study and construction of algorithms that can learn from and make predictions on data – such 

algorithms overcome following strictly static program instructions by making data-driven predictions or decisions, through building 

a model from sample inputs. 

 

Machine learning is employed in a range of computing tasks where designing and programming explicit algorithms with good 

performance is difficult or infeasible; example applications include email filtering, detection of network intruders or malicious 

insiders working towards a data breach, optical character recognition (OCR), learning to rank, and computer vision. Machine 

learning is closely related to (and often overlaps with) computational statistics, which also focuses on prediction-making through 

the use of computers. It has strong ties to mathematical optimization, which delivers methods, theory and application domains to 

the field. Machine learning is sometimes conflated with data mining, where the latter subfield focuses more on exploratory data 

analysis and is known as unsupervised learning. Machine learning can also be unsupervised and be used to learn and establish 

baseline behavioural profiles for various entities and then used to find meaningful anomalies. 

 

IMPLEMENTATION 

 

The platform used in this project is a computer running on Windows operating system with Python 3.6 installed. All the necessary 

modules (Keras, Tkinter, OpenCV, Pillow) are installed using Pip installer. The machine learning model is created beforehand using 

Keras module. The model is saved in a .h5 file. This model is again loaded in the user interface module which will produce the 

result in reference to this model. 

 

5.1 Simulation Parameters: 

The simulation is done on a windows laptop from Dell. It has an Intel® Core™ i5-2450M CPU which has a clock speed of 2.50Hz. 

The installed memory (RAM) is 8.00 GB with a 64-bit operating System. As discussed in previous section, Python 3.6 platform has 

been used for running the software. The Python IDLE Integrated Development Platform (IDE) has been used. For the training and 

the testing set, jpeg images have been used which are downloaded from the internet. 

 

5.2 The Data collection phase: 

For the collection of the data-set a python Script has been used that is hosted on Github. The Script searches over the internet and 

downloads any images with the same name as provided as a parameter. This program is compatible with both the versions of python 

2. X and 3.x. It can be downloaded from github and can be executed with no change to the file. 

To install the program, a module named ‗google_images_download’ can be installed that directly saves the program as a library 

file. It can also be run manually by cloning/downloading the project. Once downloaded, the program can be run from the command 

line interface with the required images to download as parameters. 

 

5.3 The Image Processing phase: 

 

The image processing phase involves the extraction of features from the input images (from the data-set) using the python OpenCV 

module. Different functions have been used to change the input step by step to the optimum image with only the necessary features. 

Firstly, the image is converted to a grey scale image as luminance is the required part that represents all the features present in the 

image. Also since the colour of the infected region is the same for more or less every skin disease being tested, we do not need to 

consider the chrominance of the image. Next we apply a sharpening filter function to the image to increase the contrast of the edge 

mask of the image. Subsequently we apply some noise reduction filtering functions like the median filter and smooth filter. The 

sobel operator is used for edge detection. 

 

5.4 Machine Learning Phase: 

Finally, in the machine learning phase the feature-rich images are feed into the training set. For the implementation purpose we have 

used the Keras library in python to run the deep learning algorithm. Deep learning is a subfield of the machine learning inspired by 
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the functioning of the brain. The whole model consists of layers, just like neurons in the brain. This model learns by considering 

examples. The sequential model is created using Keras. Initially two layers are added with a rectifier function. The next step is 

adding a pooling layer of 2x2 matrix. Now the pooled images are converted into a continuous vector. The hidden layer is now added, 

this layer will contain all the nodes, called artificial neurons. These layers simulate the human brain by learning layers by layers. 

Once all the layers are added, the model is compiled and saved as a h5 file which can be loaded on the front end so that we don‘t 

have to train the model every time. 

 

5.5 The User Interface: 

As discussed above, the user interface is made using tkinter module in Python. The User interface consists of a button which will 

open file explorer to select the image to be analysed. After selection, the image is shown on the user interface to clarify whether the 

right image has been selected or not. To show the result, there is one another button which once pressed will analyse the image and 

display the output in the user interface. 

 

 
Figure 5.1 Image of Ringworm imported to the user interface 

 

 
Figure 5.2 The User Interface displays the detected disease as Ringworm 

 

3. CONCLUSION 

 

The proposed system is able to successfully detect the dermatological disease present in the image. It can be used to help people 

from all over the world and can be used in doing some productive work. The tools used are free to use and are available for the user, 

hence, the system can be deployed free of cost. Though the machine learning data-set was small, the system was able to identify 

the disease with minimum error. The application developed is light-weight and can be used in machines with low system 

specifications. It has also a simple user interface for the convenience of the user. The image processing and deep learning algorithms 

were successfully implemented. The diseases on which the system is implemented on are Nevus and Ringworms. Sufficient testing 

has been done, taking a lot of images for testing purpose. 

 

The future scope of the project has a lot of possibilities. Starting from the user interface; it can be readily improved from feedback 

from the users. Another improvement would be to increase the number of images in the data-set for the better learning of the system 

since the efficiency of deep learning algorithm increases with bigger data- sets. The data-set can also be made from the input image 

given by the users. The images can be stored in a database that when labelled correctly and be used for supervised learning or 

unsupervised learning when used without labels. Also currently the system has been trained on only a few diseases that can be 

increased to many more in the future as and when the data-set of the particular disease is available. 
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