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ABSTRACT 
Now a days, skin diseases are mostly found in animals, 

humans and plants. A skin disease is a particular kind of 

illness caused by bacteria or an infection. These diseases like 

alopecia, ringworm, yeast infection, brown spot, allergies, 

eczema etc. have various dangerous effects on the skin and 

keep on spreading over time. It becomes important to identify 

these diseases at their initial stage to control it from spreading. 

These diseases are identified by using many technologies such 

as image processing, data mining, artificial neural network 

(ANN) etc. Recently, image processing has played a major 

role in this area of research and has widely used for the 

detection of skin diseases. Techniques like filtering, 

segmentation, feature extraction, image pre-processing and 

edge detection etc. are part of image processing and are used 

to identify the part affected by disease, the form of affected 

area, its affected area color etc. This paper presents a survey 

of various skin disease diagnosis systems using image 

processing techniques in recent times. A comprehensive study 

of a number of skin disease diagnosis systems are done in this 

paper, with different methodologies and their performances. 
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1. INTRODUCTION 
The biggest organ of the body is human skin.  Its weight lies 

between six and nine pounds and surface area is about two 

square yards. Inner part of body is separated by skin from the 

outer environment. It provides protection against fungal 

infection, bacteria, allergy, viruses and controls temperature 

of body. Situations that frustrate, change texture of the skin, 

or damage the skin can produce symptoms like swelling, 

burning, redness and itching. Allergies, irritants, genetic 

structure, and particular diseases and immune system related 

problems can produce dermatitis, hives, and other skin 

problems. Many of the skin diseases, such as acne, alopecia, 

ringworm, eczema also affect your look. Skin can also 

produce many types of cancers. Image processing is used to 

detect these diseases by using various methods like 

segmentation, filtering, feature extraction etc. To get an 

improved image or to get meaningful information from an 

image, it is necessary to convert an image into digital form 

and then perform functions onto that image. It is a part of 

signal processing. The input is an image and it may be a 

video, a photograph and output is also another image having 

same characteristics as input image. Mostly Image Processing 

models take input samples as 2-D signals and after that they 

apply fixed signal processing methods to them. It is widely 

used technology now days and it has various applications in 

the area of business. It is a new research area within 

engineering and computer science too. The range of skin 

diseases is very wide. As you know, approximately eight 

million people in the UK currently suffered from skin disease. 

Skin disease doesn’t just damage the skin. It can have a large 

impact on human’s daily life [8], destroy confidence of a 

person, stop their movement, and turn to depression.  The 

worst situation is that, it can even kill. It’s a serious issue that 

needs to be controlled, so it is necessary to take skin diseases 

very seriously and identify it at an early stage and prevent it 

from spreading. Detection of a disease depends upon many 

factors like which parameters are considered for disease 

detection. Firstly, take an image, apply filters to remove noise 

from the image, segment the image to extract meaningful 

information, feature extraction is done on the basis of input 

parameters and then classify the diseases by using appropriate 

classifier. 

    

Fig.1.1:  An image – collection of pixels arranged in 

columns and rows. 

2. LITERATURE SURVEY 

2.1 Skin diseases detection models for 

plants [5, 19, 21] 
A skin disease in the plant has large economical and 

production loss. Now a days, there are various diseases [1] 

that exist on the plant leaves. To increase production rate and 

quality level it becomes necessary to control these harmful 

diseases .For this, there is a need to detect a specific disease. 

Damages in crops occur due to various types of skin diseases. 

Damage due to insects, fungi’s, bacteria’s is major diseases. 
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Skin diseases in plants mainly exist on leaves, stems. 

Insecticides are not efficient due to their harmful effects for 

the bird breeds. It is also dangerous for the animal food 

process. The main aim for biologist is to calculate the harm of 

diseases on plant leaves, stems that is occurs due to diseases, 

by estimating the affected area in plants. In many cases pests 

or diseases are exist on the leaves, stems of the plant. 

2.1.1Detection of Leaf Diseases by Image 

Processing [1] 
 In India, mostly peoples are farmers. They have large 

dependency on the agriculture. They want good quality 

products. The very important agricultural products from 

customer point of view are fruits and vegetables. Product 

quality depends on soil quality, fertilizers and seeds. One 

major thing which effects production is diseases. To get more 

profit, it is important to prevent these diseases (Powdery 

Mildew, Downy Mildew, Black Rot etc.). For this, it is 

mandatory to identify and control these harmful diseases at 

their early stage prior it will hinder the basic functionalities of 

plant internal processes like Photosynthesis, transpiration, 

pollination, fertilization [34], germination etc. The main 

reasons for these diseases are pathogens like fungi, bacteria, 

viruses, and environmental conditions.  Various techniques 

related to image processing can be used to recognize and 

classify disease in plants.  

 Algorithm: 

 1) Image capturing i.e. RGB image. 

 2) Convert the RGB image into color space i.e. HSV/Lab. 

 3) Segment the image to get useful information. 

 4) Feature extraction. 

 5) Training neural network. 

 

This is a useful model for detection of diseases with some 

computational effort.   

2.1.2 Guidelines for Identification and 

Management of Plant Disease Problems: Part 

II. Diagnosing Plant Diseases Caused by 

Fungi, Bacteria and Viruses [2]
In this module, the main focus is on identifying plant diseases 

occurring due to pathogenic microorganisms, mainly fungus, 

bacteria, and viruses. The microscopic “worms” named 

nematodes create plant related skin problems. The author 

gives detailed description about these pathogens. In this paper, 

author discusses about the symptoms and signs of pathogens, 

Preliminary Diagnostic Equipment, Disease Diagnostic 

Information and Submission of Samples. The scale of plant 

diseases that are created due to multi-celled microorganisms 

called fungi is about 85%. These diseases may be seen with 

naked eyes during their life cycles stages. Some particular 

fungi that spend their lifetime inside the soil may get 

transferred from one plant to other and it will grow with their 

roots. Bacteria are also called one-celled microorganisms and 

have small size so you need a powerful light microscope to 

view them. Bacteria depend upon outside agents for transfer 

from one plant to other. The smallest pathogens are known as 

viruses and cannot be seen with naked eyes. You need an 

electron microscope to view them. They are created by using 

genetic material i.e. RNA or DNA, which have a layout of 

protein layer. These Viruses are transferred from disease 

affected plants to healthy plants by insects. Another way of 

spreading is mites, nematodes, fungi. Even humans can also 

be a way of spreading.  

2.1.3 Applying image processing technique to 

detect plant diseases [3] 
At every place, where you live as well as places without us 

plants exists. As you know, diseases of the plants are 

predictable; disease identification plays an important job in 

the scope of Agriculture. Plant diseases reduce quantity and 

degrade products quality. In this paper, pomegranate diseases 

are detected by using image processing. The main problems 

are diseases and insect pests that damage pomegranate 

farming. These require supervised treatment and scheduling to 

secure the crops from heavy losses. The proposed work 

defines a methodology for plant diseases detection at their 

early stages and detects them with accuracy, using image 

processing techniques and artificial neural network (ANN). 

The work starts with image acquisition. Gabor filter is applied 

for noise removal and segmentation purpose. Then from the 

result of segmentation texture based and color based features 

are extracted and then training of artificial neural network 

(ANN) is done by selecting those feature values that could 

help to separate the affected and unaffected images of plants. 

In this paper, the main focus is on three types of diseases 

which have large impact on pomegranate crop i.e. Alterneria, 

Bacterial blight, Anthracnose. Experimental results showed 

that ANN classify these diseases by using selected feature 

vector with an accuracy of 91%.In this approach, the neural 

network is successfully trained with 140 images from which 8 

images are alterneria, 26 images are BBD and 89 images are 

Anthracnose which is selected for training and testing 

purpose. 

2.1.4 Artificial Neural Network Based Plant Leaf 

Disease Detection [4] 
 As you know, in India wherein approximately seventy 

percent people depends upon agriculture. Farming in India 

had a large scope of variety to select particular Fruits and 

Vegetable crops according to season. In case of plants, the 

disease is described as any abnormal condition which affects 

usual physiological processing of plants and creating 

particular symptoms. Disease is created due to pathogen 

which creates any agent causing disease. Mostly pests or 

diseases are found on the plant leaves and stems. So 

identification of affected plant leaves and stems and 

estimating the percentage of the pest or disease incidence, 

symptoms of the pest or disease attack plays a major role in 

successful farming of crop. It is measured that approximately 

several billion dollars of loss occurs due to diseases.  A 

dataset of various leaves diseases is prepared for study. For 

further processing, Artificial Neural Network is used. 

Algorithm:  

1. RGB image acquisition.  

2. Convert the RGB image to the space specified in the color  

    transformation structure.  

3. Apply K-means clustering.  

4. Masking green-pixels.  

5. Remove the masked cells inside the boundaries of the  

    infected clusters.  

6. Convert the infected (cluster / clusters) from RGB to HSI  

    Translation.  

7. SGDM Matrix Generation for H and S.  

8. Calling the GLCM function to calculate the features.  

9. Texture Statistics Computation.  

10. Configuring Neural Networks for Recognition.  

11. Comparing two algorithms used for recognition. 

  

The present paper gives the detailed review and description 

about image processing techniques for various types of plants 
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that have been used for detecting plant diseases. The key 

techniques for the recognition of plant diseases are: BPNN, 

SVM, K-means clustering, and SGDM. These techniques are 

mainly used to identify the healthy and unhealthy plants 

leaves. It shows that this technique has a good ability to detect 

plant leaf diseases. 

2.1.5Grading and Classification of Anthracnose 

Fungal Disease of Fruits based on Statistical 

Texture Features [5] 
 In this paper, those lesion areas which are damaged by 

disease anthracnose are separated by using segmentation 

techniques, scaling on the basis of percentage of damaged 

area and to classify unaffected and anthracnose affected part 

of fruits, artificial neural network is used. In this paper, 

mainly three varieties of fruit i.e. mango, grape and 

pomegranate are used for study. The proposed methodology 

contains two phases: firstly, segmentation techniques like 

thresholding, region growing, K-means clustering and 

watershed are applied for separating damaged lesion areas and 

unaffected area. Then scaling of the damaged areas is done by 

estimating the percentage of affected area. In the second 

phase, Run length Matrix is used to extract texture based 

features. Classification is done by using ANN classifier on the 

basis of these extracted features. In this paper, a dataset is 

prepared of 600 fruits’ images. The classification accuracies 

for unaffected and affected anthracnose fruit types are 84.65% 

and 76.6% respectively. The highest recognition and 

classification accuracy is measured for normal mango i.e. 

87% and the lowest of 71.5% are measured with an 

anthracnose affected a pomegranate. The average accuracy of 

84.65% for normal type and 76.6% for anthracnose affected 

type. This work contains importance to real world 

classification of fruits’ disease. 

2.1.6Recent Studies of Image and Soft Computing 

Techniques for Plant Disease Recognition and 

Classification [6] 
The plant diseases are a normal part of nature but can cause 

significant economic, social and ecologic loss globally. It’s 

difficult to observe continuously plant health and 

identification of diseases. This paper gives a survey of recent 

studies on the area of plant disease recognition and 

classification from digital images using image processing and 

soft computing techniques. The main goal of this paper is to 

focus on the plant diseases identification field and 

classification only. The paper is excluding the disease severity 

quantification. Although the paper, consider the images of 

symptoms presents on plant leaves and stems only for limiting 

the survey. The algorithm starts with image capturing of 

infected and non-infected plants; perform image 

preprocessing, differentiate disease affected region from an 

unaffected region using segmentation, extract features from 

results of segmentation for recognition and classification. This 

survey is expected to be useful for researchers from plant 

pathology and pattern recognition field. The paper presents an 

overview of technical concepts used in the methods existing 

in the literature survey related to the goal of the paper.  

2.1.7An Image Segmentation comparison 

approach for Lesion Detection and Area 

calculation in Mangoes [7] 
 In food industry, external quality of fruits has a major role 

which is evaluated by their color, texture and visual lesions. 

Manual checking is time consuming, costly and non 

consistent, therefore machine visions approach is used for 

lesion detection. In this paper, different segmentation 

techniques are adopted for detection of lesion areas in mango. 

A cost effective, consistent and accurate detection of lesion 

area is possible using machine vision. In image processing, 

various segmentation algorithms are being tested and a best 

suitable algorithm is selected to identify and to calculate the 

lesion areas in mango fruit. The proposed system is 

implemented using defected mangoes. A dataset is prepared 

about 500 image samples. About 100 samples of mangoes 

examined and about 30 lesion mangoes were selected for the 

segmentation process. The proposed system involves; image 

acquisition, image Pre-processing, segmentation, lesion 

detection and area calculation. The quality of fruits can be 

examined by color, appearance, flavor and texture etc. This 

method has been successfully implemented for lesion 

detection in mangoes. 

2.2 Skin diseases detection models for 

humans [13, 14, 15]:  

2.2.1Expert System for Diagnosis of Skin Diseases 

[8] 
Skin diseases are frequent diseases to every person and 

various types of infections are becoming very frequent. You 

know that all of these diseases are very harmful, especially if 

not controlled at an early stage. Skin diseases not only 

damage the skin. It can have a large effect on a person’s daily 

life, destroy confidence of a person, hang their movement, and 

turn to depression. Sometimes, many people try to treat these 

allergies by using their own therapy. However, if these 

methods are not appropriate for that type of skin disease then 

it would make it more harmful. Skin diseases can easily 

transfer from human to human so there is a need to control it 

their initial stage to prevent it from spreading. This paper 

presents an implementation of a skin diseases diagnosis 

system which helps user to detect human skin diseases and 

provides medical treatments timely. For this purpose, user will 

have to upload a disease affected skin image to our system 

and give answers to the questions which are asked to user 

according to the symptoms of the skin. These symptoms are 

used to identify the disease and provide a medical treatment. 

This system works on technologies like image processing and 

data mining for skin diseases detection. So the whole project 

is divided in to below major parts,  

 Image preprocessing, segmentation and feature 

extraction.  

 Classification model and skin disease predication.  

 Medical treatment suggestions or advice.  

The image of skin disease is taken and various preprocessing 

techniques are applied onto that image for noise removal and 

image enhancement. This image is segmented by using a 

segmentation technique i.e. thresholding segmentation. At 

last, data mining techniques are used to identify the skin 

disease and to provide recommendations to users. This expert 

system pertain disease recognition accuracy of 85% for 

Eczema, 95% for Impetigo and 85% for Melanoma. Both 

image based technique and questionnaire technique help to 

increase reliability and performance of the system. 

Limitations 

 This application is implemented only for three skin 

diseases (Eczema, Impetigo and Melanoma).  

 It is implemented only for windows application so 

that is not yet develop for smart phones like 

Android, IOS etc.  
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 During image acquisition, the distance between 

camera lens and affected skin should be 5cm. 

 When capture the image for this application, it is 

mandatory to capture it without any light effects.  

 It only supports English language not for other 

ordinary languages like Sinhala, Tamil. 

2.2.2Online Children Skin Diseases Diagnosis 

System [9]  
 Rule based and forward chaining inference engine methods 

are used to implement this model which is used to identify the 

skin disease. By using this system, user is allowed to identify 

children skin diseases via online and provide useful medical 

suggestions or advice timely. In this system, it consists of 

diagnosis module, login module, info module, report module 

and management module. There are two main modules called 

diagnosis and management module. In the diagnose module 

questions are asked to the user and on the basis of answers 

given by the user, Children's symptoms and condition are 

identified. This system may be an alternative for parents to 

identify skin diseases of children, in response to the questions 

about the symptoms and the condition children's skin. 

2.2.3An automated system for recognizing disease 

conditions of human skin [10]  
In this model, the condition of the skin disease is identified by 

evaluating skin disease images by using grey normalized 

symmetrical simultaneous occurrence stencils (GLCM) 

method. The proposed system is used in an efficient and 

economical for the automatic recognition of skin diseases. 

This system is useful for the skin to reduce the error with 

medical diagnosis. Another is the first test for patients in rural 

areas, where the good doctors are missing. The system works 

with relational databases to the storage of implying the need 

for textual skin images. This system can also work for same 

type of images directly over feature vectors. 

2.2.4Mobile-based Medical Assistance for 

Diagnosing Different Types of Skin Diseases 

Using Case-based Reasoning with Image 

Processing [11] 
In artificial intelligence (AI), medical field is a recent area for 

research purpose. This paper implements a mobile based 

medical assistance which is used for diagnosing skin diseases 

by the use of CBR and image processing. This model was 

developed to help users to pre-examine their skin situation 

whether they have a disease or not. Also to increase the 

awareness of skin diseases on what it may do to our bodies 

which will lead to death or infecting other people and have a 

cure before it gets worse. The proposed system is successfully 

implemented to detect 6 different skin diseases with an 

accuracy of 90%. The scale of symptoms, which is used for 

testing, is 15%, for validation it is 10% and for testing it is 

75%. This supervised system identify diseases at the rate of 

90% where the unsupervised system detect diseases at the rate 

of 80%.The detection rate of the sample disease with the other 

related disease is as follows: Eczema – 88%; Psoriasis – 61%; 

Acne – 75%; Skin Cancer – 51%; Scabies – 43%; and 

Seborrhea Dermatitis – 34%. 

2.2.5An Innovative Skin Detection Approach 

Using Color based Image Retrieval Technique 

[12] 
The idea of "skin detection" from an image is described as the 

categorization of the existence pixels in that image into two 

skin and Non-skin classes. Many methods uses different color 

space to extract features for the categorization of pixels, but 

most of these methods does not detect different type of skin 

with high accuracy. The present method in this paper is 

implemented by using "Color based image retrieval" (CBIR) 

technique. In this method, first of all by finding means of 

CBIR method and image tiling and finding the relationship 

between pixel and its neighbors, a set of feature vector is 

prepared and then at the test stage, training is used for skin 

detection. Experimental results show that the proposed model 

identifies different type of skin with a high accuracy and it is 

not sensitive to illumination intensity and with the movement 

of face. The proposed method contains two steps such as train 

and test. First in training step, pure skin images were trained 

and then in testing steps skin area were detected from non-

skin areas. 

Advantages: 

 Low computational complexity. 

 Low time complexity. 

 High accuracy for all kinds of skin. 

 Capable to classify different types of skin. 

Table 1: Comparison of human skin diseases detection 

models 

 

3. CONCLUSION 
This paper gives a description of various skin diseases 

diagnosis models for plants, humans etc. by using image 

processing from which researcher can get an idea for an 

efficient techniques. This paper has comparison made 

between existing models on the basis of accuracy, speed and 

scale, which give a clarity output details. There are future 

scopes of improvements in present methodologies as no 

model guarantee hundred percent accuracy and is also limited 

to few number of skin diseases. In future present 

methodologies can be expanded for the detection of skin 

diseases in animals. A common model should be implemented 

for identification of all types of skin disease. 
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