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Abstract—In order to predict, diagnose, monitor the disease in the field of dermatology, the
traditional expertise leads loss of time and needs resource intensive. ldentification and
prediction of dermatological disease is prime important in present literature. The techniques of
Generative Al (Gen Al) and Deep Learning (DL) plays a vital role from predicting to patient’s
efficient outcomes. Some common things that affect skin are psychological impact, daily life
impact, other disease treatment side effects, financial burden. To get an accurate and efficient
results from early stage of identifying of skin disease, the techniques of DL such as
Convolutional Neural Networks (CNN) will give high accuracy and reliability in image-based
diagnostics. Long Short-Term Memory (LSTM) networks are very effective in predicting the
diseases and modeling temporal and sequences in patients’ conditions. Added to the above, Gen
Al will have more impact. Generative Adversarial Networks (GANSs) will decrease the problem
of limited datasets by generating high quality realistic images. The aim of the paper is to
strengthen the image analysis, efficient workflow, predictive analysis, improved patient
monitoring, increased training and realistic data generation.

Keywords— Dermatological Disease, Deep Learning, CNN, LSTM, Generative Al, GAN.

|. INTRODUCTION

The largest organ in the human body is skin and the main important function of skin is to protect the human body
from external world. Skin also protects from internal aspects like solar radiations, working environment,
medications, genetics, nutritious food etc. Figure:1 shows the layers of the skin.
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Figure:1 Skin Layers
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Skin regulates body temperature through blood flow and sweating. Skin has three layers outer epidermis, the
middle layer called dermis, and bottom layer called hypodermis Skin diseases varies from different parts of the
body, Dermatological diseases are growing rapidly and occurs in all ages with different problems which brings
emotional and psychological illness. Common types of skin diseases are acne, eczema, skin cancer, etc. Factors
that cause the disease are bacteria, virus, low immunity and sun exposure. Symptoms can be dry, rough, lesions.
Diagnosing manually for damaged skin leads to loss of time and need expertise in classifying or predicting the
problems to get better outcomes. To get rid of skin problems, early identification is required and followed by
prediction to specific disease, monitoring through out to get accurate and efficient results for prognosis.

Skin Diseases are growth of defected skin cells. The defected skin cells growth will affect the layers of skin
namely dermis, epidermis. Depending on the cell type called melanocytes and keratinocytes, the infected skin
area will lead to particular disease. Melanocytes are cells in the skin which contains and produces melanin on the
outer layer of skin. It produces skin pigmentation and absorbs Ultra Violet rays. Keratinocytes contains and
produces keratin in the inner layer of the skin. Keratin protects from other substances entering into the body. The
damaged skin called as skin lesion. Based on the skin lesion, the disease is identified, and monitored to get
efficient and accurate outcome in the treatment.

As skin is exposed to outside world, the identification and detection of particular skin disease is carried out early.
When early detected, effective treatment is processed with accurate results. For identifying skin disease from
skin lesions, new technologies were utilized for giving accurate and efficient results in the literature.
Technologies like image processing techniques, machine learning, deep learning and Gen Al gives accurate
results.

The complexity of the image or lesion is further enhanced by texture, color, size and place of lesion that is
determined. Based on the lesion, skin diseases are diagnosed visually using a clinical examination. Such testing
process is time consuming and slow. For such problems new techniques or algorithm-based diagnosis will give
accurate and speedy process with less expenditure. When the disease is early identified there will be improved
treatment efficacy, better prognosis, less impact on quality of life, enhanced monitoring, prevention and
psychological benefits. Skin infections are chronic, recurrent and sometimes leads to skin cancers. Fungal or
allergy disorders are easily treated when they caught in early stage. To treat it before it becomes harmful,
identification of tumor requires a series of optimized algorithms that are needed with accurate and efficient
results.

Prediction and monitoring of the lesion is carried out based on the images captured. The skin lesions are easily
accessible for sampling for observation and other treatments. Diagnosing is easier as monitoring is also
accessible through images even after treatment. The increase in exposure to sun’s ultraviolet rays is becoming
more, due to atmospheric imbalance, Sun’s UV rays damage the DNA within the skin and there is a chance of
getting lesions. Exposure to ultraviolet rays leads to different types of skin diseases, namely Basal Cell
Carcinoma, Melanoma, Actinic Keratosis etc. These diseases are unable to identify with naked eyes, as they
start with small mole or mark on the skin.

Technologies like Deep learning, Machine Learning and Gen Al are becoming future trends. Algorithms,
architectures, methods of the above technologies play an important role in identifying, detecting, predicting and
monitoring the skin diseases. Skin is unique and analysis based on the skin lesion is correct when image
recognition and different types of images classification approaches are processed on the skin lesion image.
Generating realistic images using Gen Al and approaches of Deep Learning will lead to reliable and efficient
outcomes. As dermatology field is now depending more on Deep Learning models namely CNN and LSTM
networks and Gen Al techniques for image recognition, classification of diagnosis, which helps dermatologists
for further prognosis.

In ancient times, the skin diseases are detected and diagnosed based on various methods like observation, hands-
on knowledge and pulse diagnose rather than scientific methods. Generic methods like patient history includes
lifestyle, diet, recent activities and changes in environment. The affected area is to be tested to assess its texture,
which helps in differentiate between different skin diseases.

New methods are required in order to detect skin diseases with advanced technology and to incorporate scientific
methods to improve early diagnosis. Techniques like Dermatoscopy, increased visualization of skin lesions,
genetic and molecular testing, helps in diagnosing genetic skin problems and infections. Machine and Deep
Learning, helps in analyzing images of skin lesions for early detection of skin cancers, also increases diagnostic
accuracy, and helps experts to take decisions. 3D imaging and Analysis is an advanced imaging systems which
creates three dimensional representations of skin lesions, to provide complete information on lesion depth and
affected area for correct treatment.
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Machine Learning technologies, Deep Learning models are part of the technologies plays important role. CNNs
and other DL models are trained on large datasets of skin lesions or images to classify skin diseases. LSTMs are
used for long term monitoring of chronic skin diseases, detecting patterns and forecast the disease progression
using past information. Smart skin sensors are used to monitor the skin conditions continuously. When any
changes occur in temperature and other parameters related to the skin, the sensor collects data for detecting,
classifying and diagnosing. Gen Al generates new realistic images for more accurate treatment based on skin
lesion images.

Il. LITERATURE SURVEY

Skin disease is most common human complaint that affects the people worldwide. These generates pain,
uneasiness and social consequences. Access to dermatological care is not so easy, leads to slow down in
diagnosis and treatment. Accurate diagnosing requires scientific knowledge and experience. Only with visual
examination by dermatologists gives subjective but lead to irregularity in diagnosis. Involving advancements,
methodologies, datasets, challenges and reviewing in the field of dermatology on the detection of skin diseases
Deep Learning, Gen Al plays vital role to get accurate results.

The methods of CNN, preprocesses the data which involves image normalization, augmentation and
segmentation. In image normalization standardizing the pixel value is carried out by setting them to uniform
range or normalizing to have an average of zero to variance of one. In augmentation techniques like rotation,
cropping and flipping, in order to increase the variety of training data and its necessary to improve the generality
of the model. Segmentation is dividing the image of skin into segments for detailed examination and diagnosis.
The CNNs architectures like LeNet-5 (The Network) basic is the first architecture for small datasets and simple
tasks. VGGNet (Visual Geometry Group Network) is simple and effective and starting point for transfer learning
from deep layers. Transfer Learning is an approach in which a model trained for one task, will be used for
starting point of another new task. DenseNet architecture features tight connections between layers and improves
gradient flow, reusability. EfficientNet will adjust the network depth, resolution and width to optimize efficiency
and performance.

LSTM network is a type of Recurrent Neural Networks aims to capture temporal dependencies and sequential
information. The methods utilizing LSTM networks are sequential data integration which involves time series
data and patient history which tracks the progression of the disease through images and predict disease
propagation respectively. Image Sequence Analysis is one of the methods utilizes LSTM networks to analyze the
images of skin captured over period of time to identify and progress to find abnormalities of the skin.

There are important advancements in Gen Al inventions and applications for diagnosis and for treatment of skin
diseases. Mainly GANs are analytical models, consists of two neural networks namely generative and
discriminative. GANs generate realistic images trained from set of data. GANs can compare different skin
diseases and their variants, which helps scientific experts to learn about rare cases and when trained, data is not
sufficient for treatment. These will improve image quality by sharpening and removing noise in dermascopic
images.

The computer aided diagnostic system involves steps for analyzing and classification of dermascopic images of
skin lesions. The various steps involved in this process are shown in Figure 2

Input Preprocessing Segmentation
image (image
lesion enhancement) (DL methods)
>
Classification Feature
<——| Extraction (DL
(DL methods) methods)

Figure 2: Steps for diagnostic system

Preprocessing step provides the skin lesion analysis model with more important features and to study and also
enhances the image brightness [8]. Images are also preprocessed to secure the consistency and resolution. Image
is processed by improved fuzzy c-means clustering [2]. Segmentation is the process of splitting the image into
different fields or segments, analysis and identifies the specific area or field. Thresholding and clustering are
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deployed quickly and do not require spatial management, the feature extraction step is carried out. Extraction is
processed for the classification of skin lesions and any other relevant features [28]. For deep feature extraction
pre-trained AlexNet and VGG16 issued [45]. Classification automatically detects the disease based on skin
lesion or image, which helps experts to diagnose the disease, plan the treatment accordingly and to monitor. K-
Nearest Neighbors’, Decision Tree, Gaussian Navie Bayes, Support Vector Classifier are some of the
classification algorithms [48].

There are many different types of skin diseases namely Acne, Dermatofibroma, Merkel Cell Carcinoma (MCC),
Squamous Cell Carcinoma (SCC), Basal Cell Carcinoma (BCC), Melanoma (MEL), Melanocytic Nevus (NV),
Actinic Keratosis etc. Skin lesions develops when DNA damage occur to skin cells and leads to cancer, this is
mainly due to sun exposure and artificial cosmetic usage or any other reason. If it spreads to internal organs, the
severity of the problem increases and improvement decreases.

Acne is a noncancerous and occurs blockage of hair follicles and often due to hormonal changes, bacterial
infection and excessive oil production. Figure 3 shows the image of acne on the face [19]. To support automated
acne evaluation and enhanced diagnostic accuracy integration of CNN layer models are needed for high
performance. In which first layer CNN extracts high level features from images, in second layer, CNN refines
features for classification.

Figure 3: Acne

Nevus (NV) is a type of mole, NV is noncancerous, which has tendency to develop nevi by genetics, extended
duration in sun also leads to nevi. Some hormonal imbalances and prolonged exposure of chemicals are also risk
factors of nevi. The Figure 4 is of Nevus [19], CNN classifies the pigmented nevi, which extracts features and
learn for classification tasks.

Figure 4: Nevus

Dermatofibroma (DF) is also one of the noncancerous skin problems. It is benign skin tumors which supports
and holds bones, muscles and other parts of the body. DF are connected with previous skin trauma or any insect
bites. Extract cause is not yet well understood. DF are mostly found on extremities like hands, legs and trunk.
AlexNet, VGGNet, ResNet models of CNN networks which pre-trains the large dataset and fine tune the images
for Dermatofibroma Figure 5 [23] detection. Methods like transfer learning and ensemble techniques which
helps to precise and effective diagnosis and performance.

Figure 5: Dermatofibroma
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Actinic Keratosis is a precancerous disease, as it degenerates to Squamous Cell Carcinoma which is a cancer. It
is a common skin alignment brought up by extended UV light from sun. These lesions are found on face, neck,
ears, back of hands etc. MobileNet model is used for effectiveness in image classification and high efficiency in
order to find actinic keratosis. The above approach is used in clinical setting for early detection of actinic
keratosis Figure 6 [20], which leads to termination of development of cancer.

R

Figure 6: Acnetic Keratosis

Basal Cell Carcinoma is also one of the frequent skin cancers in today’s world. BCC is common among all
diseases that occur in deeper layers of epidermis usually rises by high sun exposed regions like face, ear and
neck and also other parts of the body and infected also by tattoos even. For diagnosing BCC three different non-
invasive methods are used like dermoscopy images, Optical Coherence Tomography (OCT) and Reflectance
Confocal Microscopy (RCM). With dermoscopy images the detection of BCC detection is effectively
implemented using one of the deep neural networks model U-Net. Figure 7 shows BCC[14].

Figure 7: BCC

Squamous Cell Carcinoma (SCC) is a wide spread form of skin cancer caused by increase in abnormal squamous
cell in the top layer of the skin. Squamous cells are thin and flat, prolonged exposure to UV radiation, chemical
exposure, sun exposure, high usage of tobacco and existing skin conditions leads to SCC [17]. Figure 8 shows
the SCC. The detection of SCC is implemented by a deep learning model called InceptionV4, in which transfer
learning approach is for classifying lesions into cancers and VGGNet for feature extraction and ResNet model
for training of deep layers.
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Figure 8: SCC

Melanoma (MEL) is one of the chronic types of skin cancer, and is been common throughout the world. The risk
factors of melanoma are ultra violet exposure, very fair skin type, indoor tanning, family and personal history.
MEL occurs in any aged human in the form of mole, when lesions develop pigment cells in the melanocyte,
these pigment cells change the existing mole or a new different mole comes on the skin due to high UV rays’
radiations or even genetic. For detection of melanoma from the image, many CNNs were used for their
effectiveness in the image analysis. CNNs models like VGGNet and ResNet are used for data extraction and
classification. For reduced training time and to improve performance, some supporting pre-trained models on
large datasets transfer learning is used in detecting melanoma. It is shown in Figure 9.
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Figure 9: Melanoma

Merkel Cell Carcinoma is an uncommon but very dangerous cancer with high mortality rate. MCC appears from
merkel cells, which are located at the bottom of the epidermis. Merkel cells are connected with the nerve ending
with the skin, that gives sense of touch. MCC is shown in Figure 10. Machine Learning techniques like support
vector machine and random forests to categorize the immune cells which are connecting with merkel cells and
principal component analysis to reduce and visualize the complexity of data.

Ll |

Figure 10: MCC

I1l. METHODS, MODELS

John e Le proposed [1] CNNs architecture like LeNet, AlexNet, EfficientNet for various medical imaging tasks
including cancer detection, segmentation of image and classification of diseases. An approach developed by
Dasari Anantha Reddy combined [2] fuzzy based segmentation with highly classified methods to improve the
detection of diseases. For skin lesion analysis S. Gomathi applied [6] advanced machine learning techniques
along with LSTM networks which are well suited for sequential prediction problems and hybrid optimization
algorithm to improve performance of the system. An approach of skin lesion augmentation style rewrites to
handle the missing data, imbalanced data and insufficient data samples [18] was proposed by Chen Zua.
Additionally, it increases the quality of images and produces quality skin lesion images to the dermatologists for
diagnosing.

Lin Li for continuously monitoring and analyzing [4] the patient’s progression through wearable devices and
remote sensors artificial intelligence techniques gives accurate results. Some of the methods of machine learning
models like K-nearest neighbor algorithm, SVM to classify anticipate outcomes using patient information.
Shivang Rana [7] applied segmentation of images using U-Net and SegNet architecture which has encoder and
decoder to capture fine images. Ali khan utilized [11] transformer-based architecture to divide the images in
fixed length which follows the sequence of actions like patch extension, data embedding, transformer encoding
and position encoding. In this process every patch which has extracted from high dimension spaces of images
contains complex dependencies and retains some special information with respect to the images for diagnosing
disease.

Dermatology image analysis dataset ISIC Archive (International Skin Imaging Collaboration) is largest
dermatological image datasets, which have dermoscopic images of skin lesions in wide range and other skin
conditions images like melanoma. Yuang bai Sun approached [12] datasets like ISIC archive, PH dataset which
contains high resolution images of skin lesions along with other tumor images and also used MSK dataset with
clinical images useful for development and evaluation of cognitive models.

Danueil Sautor used [9] datasets like HAM10000 dataset, DermNet, ISIC archive, PH2, Melanoma Project
dataset and clinical and genomic data. For detection and improved outcome deep learning plays vital role in
computational dermatopathology of melanoma. Along with some datasets HAM10000, PH2, ISIC another
dataset namely MNIST skin cancer dataset was used by Thanga Purni which provides [8] a standard for testing
classified models and also combination with other datasets.

Ana Barragan-Montero used [10] ImageNet for general image classification tasks, pre training models were used
before fine tuning them on medical image datasets. TCIA (The Cancer Imaging Archive) provides wide range of
imaging data that include other related disease images which are used for development of cancer detection
algorithm.
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Bao-Shan L also used [13] same datasets, along with them another dataset called Graz dataset was also used
which contains images of skin lesions used for developing and evaluating algorithms used for classifications of
melanoma skin diseases. Ashwin proposed [15] skin disease detection and classification, the technology used
was Deep Learning models which includes CNN and LSTM models. Furthermore, to the above technique for
image pre-processing libraries such as OpenCV and Scikitimage to pre-process the dermascopic images used
[18] by Chen Zua. Machine Learning libraries were also help to detect disease namely Scikit-learn library for
algorithms developed from SVM, KNN to tune the dermascopic images and mentioned [16] by Ibrahim
Abunadi.

Support Vector Machine (SVM) is an efficient method for detecting skin diseases and found to give accurate
results. Skin disease classification with deep learning networks gave 85% accuracy [16]. Melanoma skin cancer
detection with SVM method with 96.9% accurate outcome [5]. Skin disease detection with Dermascopic images
for feature extraction and CNN method with 89.5% accuracy [23]. Melanoma Detection with Feature extraction
using 3D color texture feature and back propagation classifier produced 97% accurate results [37]. Skin cancer
Classification problem using ResNet method produces 92% accuracy [41]. Other Skin disease detection using
computer vision technique and combination of machine learning methods produces 99% accuracy [22].

IV. CONCLUSION

From the researchers’ point of view, it is been evident that the image processing plays a vital role in identifying
any disease with respect to human body. The support mechanism with respect to identifying diseases are either
scanning images, ECGs, EEGs and many more which works in identifying the different diseases. In human body
the largest organ is skin and identification of skin-based cancers or disease is the main focus of this paper. A
thorough survey has been made to understand different types of skin diseases which belongs to both cancer and
non-cancer.

There were different methods applied in order to find the disease of the skin which is cancer. A small model is
presented by considering different methods are explored and came to a conclusion that deep learning techniques
are giving more accuracy in diagnosing and recommending about severity of skin cancer.
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