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Abstract: Skin disease diagnosis and prognosis have historically been challenging and crucial tasks for medical professionals.  The 

majority of pore and skin care professionals in the modern world still use antiquated methods for diagnosing conditions, which may be 

quite time-consuming. Many machine learning models, which are sophisticated and take longer to analyse, are utilised in the methods 

now in use. Therefore, in order to understand the differences in performance between various models, a variety of deep learning models 

are examined in this work. Skin diseases are a major concern these days since they may result from a variety of environmental variables, 

socioeconomic problems, losing track of a weight reduction programme, and other things. This essay compares and contrasts skin 

diseases associated with common skin conditions and cosmetics. The crucial processes for oily, dry, and regular pores include image 

selection, segmentation, and classification in the detection and classification of skin diseases. Based on the technologies utilised, accurate 

results, moral behaviour, number of diseases detected, and datasets, a survey of many studies is obtained. To explain the better 

performance of deep learning models, current deep learning architectures are compared with various research approaches. 

Keywords: CNN, face skin illness, classification, deep learning. 

1. Introduction 

A skin illness is any condition that affects the skin, the 

body's biggest organ. Dermatosis is another name for this 

skin ailment, which is a dermatological concern. Skin 

diseases may range from mild, transient issues to 

debilitating, long-term conditions that can greatly affect 

a person's health and well-being. 

Skin problems may have a variety of origins, symptoms, 

and treatments. Examples of typical illustrations are: 

• Cancer of the skin,  

• Autoimmune diseases of the skin,  

• Infections caused by fungi or bacteria,  

• Viral infections,  

• Psoriasis, acne,  

• Dermatitis,  

• Rosacea, and  

• So on 

The human body and skin are among the most crucial 

factors to take into account in the healthcare sector. The 

use of software analysis for skin illness detection has 

many benefits, including early skin disease prediction, 

avoidance of various future consequences, and influence 

on human psychological health. Early identification of 

skin diseases improves quality of life and lessens the cost 

on families and society since lead is used in healthcare.   

 

 

Fig.1. Acne (a, b), Rosacea (c), Hemangioma (d), 

Psoriasis (e), Seborrheic Dermatitis(f) 

Skin issues accounted for three of the top ten most 

prevalent illnesses in 2010, placing them as the fourth 

leading cause of nonfatal diseases worldwide. The 

monetary toll of skin diseases has been heavy for both 

high- and low-income countries. Many aspects of a 

person's life, including their relationships, mental health, 

physical health, employment, and social life, may be 

adversely affected by skin problems. A few are common 

forms of skin conditions, 

• Normal Skin: When skin balances, sebaceous 

glands produce the appropriate amount of sebum. 

Its texture is smooth, its tone is consistent, and it 

usually doesn't grow too dry, greasy, or sensitive.  
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• Dry Skin: The main characteristics of dry skin are 

insufficient hydration and oil production. It might 

feel tight and grainy and seem dull or flaky. People 

with dry skin are more prone to irritation and are 

more sensitive due to frequent damage to their skin 

barrier. 

• Oily Skin: People with oily skin have extra sebum 

produced by their sebaceous glands. The skin may 

seem shiny, greasy, and have more pores. Oily skin 

types are more susceptible to outbreaks of 

blackheads, whiteheads, and acne because of the 

excess oil clogging the pores.  

Pimples, which are tiny openings in the skin that, when 

filled with dead skin cells, oil, or debris, cause glands to 

secrete sebum and oil, often show up on people's faces. 

Skin pigmentation, plaques, scales, and lesions are 

common signs of skin disorders. The long-term 

repercussions of these disorders include pain and 

deformity. When this kind of harm strikes the face in 

particular, it may have a devastating effect on one's 

physical and emotional health. There is an increased risk 

of mental health issues including anxiety and depression 

among those with primary skin disorders like vitiligo, 

alopecia areata, and psoriasis, according to studies. In 

addition, certain therapies for skin problems may have 

psychological side effects. 

Inadequate melanin in the skin makes it more susceptible 

to UV radiation from the sun and sunburn. Analysts state 

that in order to recognise the adverse effects and help 

physicians and dermatologists avoid the infection, the 

illness has to be treated immediately. It seems that this 

issue is arbitrary. It is defined by the development of 

skin wounds that differ in shape, size, colour, and 

surface. Alopecia, dermatitis, ringworm, and skin 

eruption are just a few of the skin disorders that may 

affect one's look. Thus, preventing disorders of the skin 

is an important and difficult medical responsibility. 

2. Literature Survey  

The difficult but vital task of anticipating and identifying 

skin disorders has long presented challenges for medical 

personnel. The majority of skin care specialists still use 

laborious, antiquated techniques to determine their 

patients' requirements. It has been proposed to use a 

more efficient deep neural network community model 

for an untrained skin contamination diagnosis method. 

These days, skin disorders are serious concerns because 

they take into account environmental factors, 

socioeconomic factors, the inability to complete a weight 

loss programme, and other factors. This article contrasts 

and analyses a number of skin ailments that are 

associated with cosmetology and common skin issues. 

The database photographs are categorised using an 

advanced segmentation method that is based on the stage 

set approach.  

To acquire the feature vector, the feature extraction of 

every picture has been finished. Additionally, 

comparisons between normal, dry, and oily skin types 

are made in this investigation. A wide range of elements 

are taken into consideration when reviewing articles, 

including the technologies used, the moral behaviour, the 

accuracy of the findings, the number of diseases 

correctly recognised, the datasets, and many more. A 

strong neural network is used for a variety of skin 

conditions. Performance evaluation involves the 

application of contemporary methods like ANN and 

SVM [1].  

Deep convolutional neural networks have shown 

encouraging outcomes for picture categorization tasks in 

the last several years. Research has made use of 

ResNETs because of their ability to circumvent the 

vanishing gradient issue in dense networks. However, 

the amount of photos utilised for training and testing, the 

batch sizes, and the ResNET topologies used may all 

affect the results. How activation functions and residual 

connections affect picture classification is, however, 

unclear. But using the same data sets is essential for 

properly comparing the outcomes of different ResNET 

models. Author has built many network models on 

similar datasets to study effect of residual learning and 

two activation functions (ReLU and SELU) on image 

categorization. Among the tested and compared 

networks, ResNET with SELU and no residual block has 

the highest validation accuracy for picture classification 

(97.01%).[2] 

The author from the citation developed a successful 

technique for diagnosing skin conditions by using a 

modified deep neural network model [3]. We use a level-

set approach-based technique to organise database 

photographs. Features are extracted using GLCM in 

order to produce the feature vector for each picture. 

Dragonfly optimization-based deep neural networks are 

used to classify skin disorders. The effectiveness of the 

DNN based on dragonflies is shown by investigating 

several evaluation metrics, such as specificity, 

sensitivity, and accuracy, utilising methods like SVM 

and ANN.  

Software platform is used in the development of the 

system. Although the efficacy of detecting skin illnesses 

has grown due to recent advancements in machine 

learning methods, the accuracy of classifying skin 

problems has not increased. Other approaches, such as 

SVM, neural networks, optimisation methods, and 

classification algorithms, have also been used. 

Segmented pictures have been shown to give an accuracy 
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of 98% when identifying the skin database photographs 

as normal and diseased for various metrics. [3] 

Skin and internal organ fibrosis are hallmarks of the 

uncommon autoimmune illness known as systemic 

sclerosis (SSc). To develop effective treatment and care 

plans, early illness identification is crucial. In 

applications related to biomedical, healthcare, medicine, 

and biology, machine learning techniques and intensive 

learning are particularly useful in the fields of medical 

voice recognition and image processing. The 

"MobileNetV2" pretrained model, which was recently 

developed, is utilised for training in this research. 

MobileNetV2's diagnosis accuracy and computational 

efficiency surpass state-of-the-art methods by a wide 

margin. 

With a testing accuracy of 95.2%, validation accuracy of 

96.8%, and training dataset accuracy of 100%, author [4] 

built a deep learning-based model for skin condition 

diagnosis. We were up and running in within five hours. 

On the same laptop, we also ran CNN on the normal and 

SSc skin imaging datasets. In terms of accuracy, the 

CNN achieved a perfect score of 100 on the training set 

and an impressive 87.7 on the validation set. 

Additionally, training the CNN architecture required 

almost 14 hours. We also looked at another set of photos 

and labelled them as normal, early SSc, or late (severe) 

SSc skin scans using the MobileNetV2 model. The 

results of our investigation, which aimed to show that the 

suggested network design may operate, are promising for 

the SSc characterization. [4] 

Raman spectroscopy is a non-invasive optical method 

that may be used to assess the conformations and 

molecular structures of biological tissue. Since Raman 

scattering is rare, clinical uses of Raman spectroscopy 

have been constrained by time-consuming data-

collection techniques in the past.  

We discuss the real-time Raman system's preliminary 

clinical results in this presentation. There have been 289 

benign and malignant skin lesions discovered so far. By 

applying linear discriminant analysis and partial least 

squares regression to the Raman spectra, we discovered 

that malignant melanoma could be differentiated from 

benign pigmented lesions with a specificity of 78% and a 

sensitivity of 97%, and that skin cancers could be 

distinguished from benign skin lesions with a specificity 

of 75% and a sensitivity of 91%. [5] 

Human skin disease is the most contagious 

dermatological disorder in the world and is first 

diagnosed by visual inspection. Dermoscopic 

examination and clinical screening of skin biopsies and 

scrapings for appropriate categorization are among the 

treatments that are medically necessary. Classifying skin 

ailments using medical images is more difficult because 

to data confidentiality, colour variation, and complex 

formation difficulties. 

This study created a bespoke picture dataset with four 

classes of skin disorders, proposed a CNN model, 

investigated the effectiveness of federated learning, and 

compared it to existing benchmark CNN algorithms in 

order to protect data privacy. To grow the dataset and the 

model, an image augmentation technique was used.  

The model [6] has recall of 60%, 60%, and 67% and 

accuracy of 60%, 43%, and 86% for psoriasis, eczema, 

and acne. In the federated learning technique, the model's 

average accuracy varied between 2500, 2000, 1500, and 

1000 data points, resulting in 94.15%, 91.15%, 86.57%, 

and 81.21%. [6] 

The 2010 Global Burden of Disease (GBD) Study 

evaluated the GBD for 187 countries from 1990 to 2010 

in respect to 15 types of skin illnesses. In our 

comprehensive data analysis and literature reviews, we 

looked at a wide range of skin conditions caused by 

bacteria, including cellulitis, skin cancer, scabies, viral 

warts, urticaria, decubitus ulcer, alopecia areata, pruritus, 

acne vulgaris, eczema, psoriasis, and acne vulgaris. 

Disability estimates were used to calculate the nonfatal 

burden.  

In 2010, eight additional diseases were among the most 

common in the globe; three skin illnesses—acne kinds, 

subcutaneous infections, and fungal skin disorders—

were among the top ten. Along with molluscum 

contagiosum, the other five skin illnesses were impetigo, 

eczema, pruritus, scabies, and rashes. When looking at 

the nationwide ranking of causes of years lived with a 

disability, skin problems ranged from second to twelfth. 

The fourth biggest burden of nonfatal illnesses in the 

world was caused by skin issues. [7] 

Our skin acts as a barrier to keep external hazards out of 

our inside organs. However, illnesses caused by viruses, 

fungus, or even dust may cause harm to the skin. A little 

skin lesion has the potential to grow into a serious health 

issue. A timely recovery from a skin condition may be 

facilitated by a correct diagnosis. Building a Convolution 

Neural Network (CNN)–based skin condition detection 

system is the focus of this project. Two blocks from 

EfficientNetV2 and Efficient Channel Attention (ECA) 

form the basis of the Eff2Net model.  

This was shown to result in a considerable decrease in 

the overall number of trainable parameters. Compared to 

other deep learning methods, the CNN used by the 

author [8] learnt around 16 M parameters to categorise 

the condition. In this study, skin disorders were classified 

into four categories: actinic keratosis (AK), melanoma, 
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psoriasis, and acne. The total testing accuracy of the 

model was 84.70%. [8] 

Human skin illness has spread greatly in the 

contemporary age, impacting millions of Americans with 

various skin conditions. These illnesses often involve 

hidden risks that expose victims to psychological 

distress, skin cancer, and diminished self-esteem. The 

low visual quality of skin disease photos sometimes 

necessitates the use of specialised equipment and highly 

skilled medical workers to identify these disorders.  

Furthermore, making a hand diagnosis of skin disorders 

is sometimes arbitrary, labor-intensive, and unpleasant. 

Therefore, to automatically diagnose skin disorders, a 

computer-based approach is needed. The majority of 

earlier research on skin conditions used CNN in a similar 

way, using conventional loss functions, which limited 

the model's capacity to extract unique characteristics 

from skin pictures. [9] 

Because melanoma metastasizes, it may be very deadly. 

Based on statistical data, the majority of fatalities due to 

skin cancer are caused by melanoma. Another study 

found a correlation between the stage of the illness and 

patient survival rates, with earlier melanoma discovery 

and treatment being associated with higher survival rates. 

In order to prevent and diagnose melanoma early on, it is 

essential to examine the texture, colour, and form of skin 

lesions. Asymmetrical forms, notched edges, and a 

variety of colours are features of malignant melanomas.  

The first part helps customers avoid sunburn by 

introducing a unique formula for determining when skin 

may burn. The second portion of an automated image 

analysis module consists of segmentation, feature 

extraction, classification, hair recognition exclusion, and 

picture collection. The results of the tests demonstrate 

the applicability of the author's [10] method, which 

accurately classifies photos with melanoma, abnormal, 

and innocent with 96.3%, 95.7%, and 97.5% accuracy, 

respectively. [10] 

Author 

Name  

Algorith

m  

Limitations Acc

ura

cy  

Z. Wu et al CNN  Insufficient data 

scale 

92% 

E. Groceri 

et. al 

ResNETs automated 

classification of 

skin diseases from 

colored digital 

images 

97.0

1% 

K. Melbin 

et al  

SVM, 

ANN 

classify skin 

disease efficiently 

98% 

M. Akay et 

al 

MobileNe

tV2  

 limited medical 

data size 

87.5

% 

Zhao J et. 

al. 

Raman 

spectrosc

opy 

long data 

acquisition times 

97% 

M.N. 

Hosen et.al. 

CNN complex 

formation and 

variant colors of 

the disease  

94.1

5% 

R. Karthik 

et al 

CNN classification and 

detection of skin 

disease  

84.7

0% 

B. Ahmad 

et al 

deep 

CNN 

ResNet15

2 and 

Inception

ResNet-

V2 

time-consuming, 

and required more 

human effort 

87.9

1% 

 

3. Conclusion  

Research on several Convolutional Neural Network 

(CNN) algorithms for categorising skin disorders based 

on clinical photographs has shown encouraging findings 

for the area of dermatology. These works have focused 

on correctly classifying and diagnosing various skin 

problems using face photos by harnessing the power of 

deep learning and computer vision methods. We read a 

number of articles on pore and skin disease detection. 

Different skin conditions exist, including dry, normal, 

and oily skin. Future assessment of a new model that 

advances the previously utilised model is advised since 

further research is necessary to confirm the CNN 

algorithm's efficacy in real-world medical settings. 

Future studies will use advanced optimisation techniques 

and the most current DNN model to enhance various 

metrics.  

References 

[1] Z. Wu et al is developed by Studies on different 

CNN algorithms for face skin disease classification 

based on clinical images, doi: 

10.1109/ACCESS.2019.2918221. 

[2] E. Groceri is developed by analysis of deep 

networks with residual blocks and different 

activation functions: classification of skin diseases, 

doi: 10.1109/IPTA.2019.8936083 

[3] K. Melbin and Y.J.V are  developed by Raj, An 

enhanced model for skin disease detection using 

dragonfly optimization based deep neural  network 

doi: 10.1109/I-SMAC47947.2019.9032458 



International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2024, 12(19s), 73–77 |  77 

[4] M. Akay et al. is developed by Deep learning 

classification of systemic sclerosis skin using the 

MobileNetV2 Model, doi: 

10.1109/OJEMB.2021.3066097. 

[5] Zhao J, Lui H are developed by Real time Raman 

Spectroscopy for non-invasive skin cancer 

detection preliminary results  doi: 

10.1109/IEMBS.2008.4649861 

[6] M.N. Hosen, V. Panneerselvam,  are  developed by, 

Federated machine learning for detection of skin 

disease and enhancement of internet of medical 

things, doi: 10.1109/JBHI.2022.3149288. 

[7] Hay RJ, Johns NE, Williams HC,  are  developed 

by The global burden of skin disease in 2010: an 

analysis of the prevalence and impact of skin 

conditions.. doi: 10.1038/jid.2013.446 

[8] R. Karthik, Tejas sunil vaichole, are  developed by, 

Eff2Net: An efficient channel attention-based 

convolutional neural network for skin disease 

classification, 

https://doi.org/10.1016/j.bspc.2021.103406. 

[9] B. Ahmad, M. Usama, are developed by 

"Discriminative Feature Learning for Skin Disease 

Classification Using Deep Convolutional Neural 

Network, doi: 10.1109/ACCESS.2020.2975198. 

[10] Abuzaghleh, Omar, Buket D. Barkana, are 

developed by "Noninvasive real-time automated 

skin lesion analysis system for melanoma early 

detection and prevention. 

[11]  A. Bewley, is developed by ‘‘The neglected 

psychological aspects of skin disease,’’ Brit. Med. 

J., vol. 358, p. 3208, Jul. 2017. 

[12]  Maglogiannis, Ilias, Elias Zafiropoulos, are 

developed by "Intelligent segmentation and 

classification of pigmented skin lesions in 

dermatological images."  

[13] Lakshay Bajaj, et al., is developed by “Automated 

system for prediction of skin disease using image 

processing and machine learning ” 

[14] D.Khanna et al, is developed by “Standardization of 

the modified Rodanan Skin score for use in clinical 

trials of systemic sclerosis” 

[15] P. Clements et al. is developed by “Inter and 

intraoberver variability of total skin thickness score 

in systemic sclerosis” 

 

 

https://doi.org/10.1016/j.bspc.2021.103406

