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Abstract: Skin Infection is the most common type of infection. It is caused by multiple reasons, some of
which includes bacteria, allergies, viruses, etc. The advancement of computer technologies in addition to
improvement in the medical field makes it possible to diagnose skin infections quickly and more accurately.
Due to increase in the cost of diagnosis in hospitals and the time constraints involved, image classification
techniques plays a major role in skin infection diagnosis. The image classification process makes use of
feature extraction technique to help in the skin infection diagnosis process. Convolutional Neural Network
has played a major role in the feature extraction process. This paper contributes to the research of skin
infection detection and the introduction of first-aid steps depending on what kind of infection is present. The
image classification process takes the image of the infected area, and then uses image classification to
classify the infection based on the infection type. The proposed approach is easy to use and does not require
much equipment, other than a mobile device with a working camera and a computer. The approach works
by comparing the captured image with the set of pre-trained images using Mobile-net. Finally the results are
displayed to the user, including the type of infection, a step by step first aid process and more information
on the type of infection. This system successfully detects 3 types of skin infections with 68% accuracy.
Keywords: Skin Infection, Deep-Learning, Convolutional Neural Network, Mobile-Net, Image
Classification.

1. INTRODUCTION

Skin diseases are more common than other diseases. Skin diseases may be caused by fungal infection,
bacteria, allergy, or viruses, etc. [1]. In the field of healthcare technology, an innovative approach to
determine skin-related diseases is emerging. With its debut, deep learning a potent technique that emulates
how human brains learn has raised the prospect of a new era in the identification of skin diseases. Skin
diseases can differ greatly, making diagnosis difficult and time-consuming. Even while they work well,
traditional approaches can be subjective and time-consuming. A new viewpoint is provided by deep
learning, particularly when using models such as convolutional neural networks (CNNs). These models are
particularly good at finding patterns in large datasets and extracting characteristics from them. This
approach is easy to use and does not require much equipment, other than a mobile device with a functioning
camera and a computer. Dermatology is the medical specialty that deals with diseases and conditions
affecting the skin, hair, scalp. However, a larger part of dermatology focuses on skin issues and treatments.

[2].
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2. REVIEW OF LITERATURE

A number of researchers have suggested methods for identifying the different types of skin diseases that rely
on image classification. In order to carry out this study, it is highly important to critically review all
available and relevant literatures in relation to skin infection diagnosis using deep-learning so as to establish
and validate the status of this research work.

In [1], a research on the realm of skin disease classification, comparing the accuracy of pre-trained CNN
models was carried out. The research not only contributes insights into overcoming limited data challenges
but also emphasizes the practical deployment of trained models in Android applications.

The focus of [2] was on developing an efficient skin disease classification system using MobileNet V2 with
Long Short-Term Memory network (LSTM), offering a non-invasive and cost-effective diagnosis method.
Evaluation metrics such as Sensitivity, Specificity, Accuracy, Jaccard Similarity Index (JSI), and Mathew
Coefficient Correlation (MCC) provide a comprehensive assessment of the model's performance.

[3] sheds light on the advantages of Computer-Aided Diagnosis (CAD) in skin disease identification,
emphasizing the speed and efficiency it brings to the diagnostic process. It acknowledges the system's
effectiveness but suggests further research to refine the classification scheme and streamline the feature
extraction process.

In [4], an automated skin disease diagnostic system is proposed, leveraging the power of a pre-trained
AlexNet model. The study aims to diagnose the nine most common skin disorders in Nigeria, emphasizing
the importance of expanding and improving the quality of datasets for future training sessions. [5]
introduces a mobile system for skin disease diagnosis using deep learning and smartphones. Notable
contributions include an affordable and noninvasive diagnostic tool, a modified ResNet-18 model, and a
comprehensive dataset for seven-class skin lesion classification.

[6] focuses on automating skin disease diagnosis, this study achieves impressive results using a pre-trained
MobileNet-V2 model. Multiclass classification accuracy, sensitivity, and precision metrics demonstrate the
system's excellent diagnostic performance for five common skin diseases. In [7], the research explores
automated skin disease detection using transfer learning in convolutional neural networks. The study
achieves a high accuracy of 94.4% by experimenting with various data sampling and preprocessing
techniques, highlighting the potential for enhancing model accuracy through different approaches.

[8] demonstrates the potential of deep learning models in recognizing a wide range of skin lesions; this
study sets a new state-of-the-art result for 23-class classification. It showcases the competence of Deep
Neural Networks (DNNs) and the effective utilization of multi-modal input for improved classification
results in dermatology. [9] evaluates the diagnostic accuracy of the Skin Image Search (SIS) Al application,
comparing its performance with existing dermatological diagnostic methods. The study provides
independent validation of the application's capabilities, identifying areas for further investigation.

[10] offers a comprehensive review by analyzing 45 research efforts in skin disease identification using
deep learning technology. The study assesses various aspects, including disease type, dataset, data
processing technology, and deep learning frameworks, providing a valuable overview of the progress in the
field.
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3. DESCRIPTION OF DATASET

We assembled the dataset by gathering images from Kaggle concentrating on the three specific skin
conditions and dataset on healthy skin was gathered using a mobile device camera. Each disease is
represented by over 1000 photos in the database with reasonable amount of images for melanoma, impetigo
and eczema while the healthy skin dataset consists of over 100 images of healthy skin images. The datasets
were divided using an 80:20 ratio; 80 for training data, 20 for test data.

A sampling of the images is displayed in Fig 1.

Fig 1: The first image is for eczema, the second image is for impetigo, the third image is melanoma and the last is for the healthy
skin.
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4. METHODOLOGY

In this section, the methodology of the system for skin infection diagnosis using deep-learning model is
described. The system will assist in the detection of infections (Melanoma, Eczema and Impetigo) and also
for Healthy skin. The flow diagram of the system for skin infection classification is shown in figure 2.

SKIN DISEASE DATA DATA DATA
COLLECTION ANNOTATION S SEGREGATION
(KAGGLE) (DATA LABELLING) (TRAINING SET)
\ \L
DATA DEEP-LEARNING
SEGREGATION MODEL
(TESTING SET) TRAINING
(TEACHABLE
PREDICTION RATE PREDICTION MODEL
(DIAGNOSIS (TENSORFLOWJS MODEL LINK)
RESULT)

Fig 2: Flow Diagram for the skin disease identification system methodology.

In the initial phase, the data collection process involved acquiring a dataset specifically focused on
impetigo, eczema, and melanoma from Kaggle and also a set of Healthy skin images. Subsequently, this
dataset underwent annotation and organization into dedicated folders for each disease category. To facilitate
model training, the dataset was further split into training and test sets, with an 80:20 ratio, allocating 80%
for training data and 20% for testing. The training process utilized Teachable Machine, a Google Al model
training engine, known for its efficiency in accelerating the image classification model training. Following
the training phase, the model was hosted on the Google Cloud platform, and a unique link associated with
the model was generated. This link serves as a crucial component integrated into the backend system,
facilitating the image classification process. Once the link to the trained model was successfully added to
the backend, a fetch function is implemented. This function enables the retrieval of the model's predictions,
providing a prediction rate for the identified skin infections. The seamless integration of these steps
streamlines the image classification process, ultimately enhancing the accuracy and efficiency of predicting
impetigo, eczema, melanoma and healthy skin based on the trained model.

41  THE CLIENT-SIDE

The client-side application is developed using React Native, a hybrid mobile application development
framework based on JavaScript. This framework enables the creation of a user-friendly interface with
various screens to enhance the overall user experience. Key screens within the application include the
camera screen, diagnosis screen, first aid screen, and an informative screen for detailed insights into specific
skin infections.

The camera screen is designed to access the mobile device camera for capturing and storing images of skin.
This functionality is implemented using the React Native Expo camera package, allowing users to capture,
switch cameras, and store images in the device memory.

In the diagnosis screen, users can select the captured image for diagnosis. Leveraging Firebase Cloud
Bucket, the local image is transformed into a remote image accessible from any location with internet
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connectivity. The image classification process involves Create, Read, Update, and Delete (CRUD)
operations, with POST for image submission and GET for retrieving the prediction rate.

The first aid screen provides step-by-step guidance on first aid methods tailored to the type of skin infection
predicted by the system. This feature aims to offer immediate assistance and relevant information to users.
The 'read more' screen serves as an informative resource, providing additional details about the specific type
of skin infection predicted. This enhances user understanding by offering in-depth insights into the nature of
the identified skin condition.

42 THE SERVER SIDE

The backend system is implemented using Express.js, a runtime environment for JavaScript. To initiate the
backend project, Express.js is installed and configured using the following commands: “npm init" for project
setup and manual input for server configuration. Dependencies like Express, dotenv, CORS, and
@sashido/teachablemachine-node for image classification are installed with the command: "npm install
express dotenv cors @sashido/teachablemachine-node™. After installation, the server is started to listen for
requests at a specified port or the default system environment port. The use of "process.environment™ allows
dynamic port identification during deployment. This approach accommodates the allocation of a dynamic
port number by the host server network during production deployment. The project integrates the Teachable
Machine library for image classification. A specific Teachable Machine model is selected, and its
corresponding URL is configured in the project. The chosen model, hosted on Google Cloud at
"https://teachablemachine.withgoogle.com/models/xxxxxxx/", is incorporated into the Express application.
Middleware is set up, and an endpoint, ‘/image/classify’, is defined to handle image classification requests.
The server expects an image URL in the query parameters. The Teachable Machine library is utilized for
image classification, and predictions are sent as a JSON response. The server listens on the specified port,
with console logs indicating the listening address.

5. RESULT

This system implementation was done using React-native, ExpressJs and @sashido/teachablemachine-node.
An AMD Ryzen 3 2200U with Radeon Vega Mobile Gfx 2.50 GHz with a 8Gb RAM and a Samsung A03
core mobile device was used. Figure 3, 4, 5, 6, 7 and 8 shows the results of the implementation. The result is
a hybrid mobile application that is simple to use and easy to navigate. Upon opening the app, users are
greeted with onboarding screens to familiarize them with the application's features. Following this, users
input their details before proceeding to the image capture screen.

Here, users effortlessly capture and store images of infected areas directly to their device memory. Moving
forward, users access the 'diagnosis' screen to select the saved image for analysis. Utilizing Firebase, the app
converts the selected image into a remote URL for diagnosis.

Results are promptly displayed, providing users with valuable insights. They then have the option to switch
between a ‘first-aid" screen for immediate assistance and a 'read-more' screen for additional information.
This seamless process empowers users to efficiently navigate through the app, making health management
accessible and straightforward.
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Fig 4: User Input Form Screen.
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Step One
Keep the Affected Area Clean:

water.

the infection.

a. Gently wash the impetigo sores with mild soap and

b. Use a clean, soft cloth or cotton ball to avoid spreading

-
Step Two

Topical Antibiotics:

area.

a. Apply an over-the-counter antibiotic ointment or cream,
such as Endix-G or any prescibed cream, to the affected

b. Follow the product's instructions for application.

Step Three
Avoid Scratching:

to scratch the impetigo sores.

a. Encourage the affected person, especially children, not

b. Keeping fingernails short can help reduce the risk of
seratching and spreading the infection.

Step Four

Cover the Sores:
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Fig 5: Camera Screen.
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Fig 6: Diagnosis Screens

First Aid for

Melanoma

According to multiple online sources and health personnel,
it has been stated that melanoma is a type of terminal
cancer caused by over exposure to UV rays and some other
conditions that has been stated in the read more page.
Hence, any indiviudal with those symptoms should
endeavour to visit the hosiptal as soon as possible for a full
body checkup.

Most people with melanoma need to have surgery.In some
cases, melanomas may be treated by Immunotherapy and
Targeted therapy, Chemotherapy, and (less frequently)
Radiotherapy.

Your doctor will advise you on the best treatment for your
cancer. This will depend on the type of cancer you have,
where it is, how far it has spread, your general health and
what you want.

Good Luck!

1l

First Aid for

Eczema

Step One

Keep the Skin Moisturized:

a. Apply a hypoallergenic and fragrance-free moisturizer
regularly to keep the skin hydrated.

”
Step Two

Use Mild Soaps:

a. Choose mild, fragrance-free soaps and cleansers to

avoid irritation.

p
Step Three
Anti-Itch Creams:
a. Use over-the-counter anti-itch creams with ingredients
like hydrocortisone for relief.

Step Four

Cotton Clothing

a. Wear loose-fitting, breathable cotton clothing to
minimize irritation.

Step Five
Avoid Triggers:
a. Identify and avoid triggers that worsen eczema, such as

IJNRD24

a. Keep the impetigo sores covered with a clean and sterile
bandage to prevent the spread of bacteria.
b. Change the bandage regularly and dispose of it properly.

Step Five
Personal Hygiene:
a. Practice good personal hygiene, including regular

< @]

Fig 7: First aid Screens.

certain fabrics or harsh detergents.

Step Six
Short, Moisturizing Baths:

and apply moisturizer immediately after.
b. Take Colloidal Oatmeal baths

1] < @]

a. Take short, maisturizing baths using gentle cleansers,
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6.

IMPETIGO

Impetigo (im-puh-TIE-go) is a common and highly
contagious skin infection that mainly affects infants and
young children. It usually appears as reddish sores on the
face, especially around the nose and mouth and on the
hands and feet. Over about a week, the sores burst and
develop honey-colored crusts.

Causes of Impetigo

Impetigo is caused by bacteria, usually staphylococci
organisms. You might be exposed to the bacteria that
cause impetigo when you come into contact with the
sores of someone who's infected or with items they've
touched — such as clothing, bed linen, towels and even
toys.

+ Bacterial Infection

+ Skin Breaks or Injuries

+ Poor Hygiene

+ Warm and Humid Environments

+ Close Contact

» Compromised Immune System

« Age: Impetigo is more common in children.
Impetigo is highly contagious

Impetigo spreads easily within families, in crowded
settings, such as schools and child care facilities,
and from participating in sports that involve
skin-to-skin contact.

Symptoms of Impetigo includes:
+ Red Sores or Blisters

+ Honey-Colored Crusts

« Itching

* Rash

+ Pain or Discomfort

« Enlarged Lymph Nodes

A
@]
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FUTURE WORKS

MELANOMA

Melanoma can develop anywhere on your body. They
most often develop in areas that have had exposure to the
sun, such as your back, legs, arms and face. Melanomas
can also occur in areas that don't receive much sun
exposure, such as the soles of your feet, palms of your
hands and fingernail beds. These hidden melanomas are
more common in people with darker skin.

Causes of Melanoma

It's essential to note that while these factors are
associated with an increased risk of melanoma, not
everyone with these risk factors will develop the disease,
and melanoma can also occur in individuals without
these risk factors

Melanoma is not contagious but highly terminal.
Melanoma is not contagious. It is a type of skin
cancer that develops when melanocytes, the
pigment-producing cells in the skin, become
cancerous. Melanoma typically arises from
exposure to ultraviolet (uv) radiation, either from the
sun or artificial sources like tanning beds. It is not
spread through contact with an affected person,
and you cannot “catch” melanoma from someone
else.

Symptoms of Melanoma includes:

+ Colour: a mole may change in colour, have
different colour shades or become blotchy

« Size: a mole may appear to get bigger

hgpe g male mav hgve gn jrregular shape mg

Fig 8: ‘read more’ Screens.
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ECZEMA

Eczema (eg-zuh-MUH) is the name for a group of
inflammatory skin conditions that cause itchiness, dry
skin, rashes, scaly patches, blisters and skin infections.
Many people with eczema use the phrase “flare-up” to
describe a phase of eczema when they are experiencing
one or more acute symptoms or side effects from
prolonged itchiness.

Severe eczema may include periods of flare-ups that
can last many days or even several weeks. Severe
eczema comes with additional complications beyond
itchy skin and rashes and can lead to hospitalization if
left untreated. People with severe eczema are also at
higher risk for food allergy and asthma, a triangulation of
conditions that commonly co-occur known as the Atopic
March.

Causes of Eczema

There is no “main” cause of eczema. In fact, there are
seven types of eczema and each has at least one cause,
if not more. Some of the most common causes are
a family history of eczema, being exposed to certain
environmental triggers and stress. Here's a list of the
causes of eczema:

« Genetic Predisposition

« Environmental Allergens

+ Irritants

+ Climate and Weather Conditions

* Microbial Infections

« Stress

+ Dietary Factors

+ Clothing and Fabrics

+ Hormonal Changes

Eczema is not contagious
. You can't “catch it” from someone else. While the
exact cause of eczema is unknown, researchers

< 1]
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Future developments call for a number of improvements and extensions. Initially, skin lesions in the dermis
layer of the skin must be identified. New approaches must be developed for detection of all skin diseases
worldwide, along with their respective degrees of severity. New technology can be worked on for
identification of skin diseases and remedies for a better life.

7. CONCLUSION

One of the most crucial steps in reducing the rate of disease, its spread, and its growth is the early detection
of skin disorders. Clinical tests to identify skin conditions are costly and time-consuming. Early on in the
development of a mobile skin infection diagnosis system, image classification technique was helpful to
classify a skin infection. One important factor in the classification of skin diseases is the feature extraction
process, during the classification process, the images are checked thoroughly and the distinct feature related
to the set of data is selected and is used for individual classification of images.
In this paper, a pre-trained convolutional neural network (Mobile-Net) was used to build the detecting
algorithm for skin infection image classification. This research can help identify three skin conditions:
eczema, impetigo, and melanoma. The table 1 below shows the confusion matrix after testing the system.
After running 80 test cases, 20 each for the three skin infections and 20 for healthy skin, the confusion
matrix provided detailed insights into the model's performance across different skin infections:

a) For Melanoma, out of 20 tests, the model predicted 14 correctly as melanoma, 2 as impetigo, and 4

as eczema.
b) For Eczema, out of 20 tests, the model predicted 15 correctly as eczema, 4 as impetigo, and 1 as
melanoma.
¢) For Impetigo, out of 20 tests, the model predicted 12 correctly as impetigo, 5 as melanoma, and 3 as
eczema.

d) For Healthy skin, out of 20 tests, the model predicted 20 correctly.
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Table 1: Confusion matrix for the mobile skin infection diagnosis system.

Predicted Predicted Impetigo | Predicted Eczema Predicted

Melanoma Healthy

Actual Melanoma 14 2 4 0

Actual Impetigo 5 12 3 0
Actual Healthy 0 0 0 20
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