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Abstract: Creating a skin disease detection system using Convolutional Neural Networks (CNNSs) involves leveraging
deep learning techniques to classify skin conditions from images. CNNs are particularly well-suited for image recognition
tasks due to their ability to automatically learn hierarchical features from data. The first step in building such a system
would be to gather a dataset of skin disease images, categorized by their respective conditions. This dataset should ideally
be diverse, containing images of various skin diseases, with different severities, angles, and lighting conditions to ensure
robustness.

Keywords: Convolutional Neural Networks (CNN), Medical image processing, Data augmentation, Machine Learning,
Deployment, Training dataset.

l. INTRODUCTION

Skin diseases are among the most prevalent health issues globally, affecting millions of people of all ages and
backgrounds. Timely and accurate diagnosis of skin conditions is crucial for effective treatment and management.
However, dermatological diagnosis can be challenging, often requiring specialized expertise. In recent years,
advancements in artificial intelligence, particularly in deep learning, have shown promising results in automating the
diagnosis of various medical conditions, including skin diseases. Convolutional Neural Networks (CNNs) have emerged
as a powerful tool for image recognition tasks, making them well-suited for dermatological image analysis. CNNs can
automatically learn and extract intricate patterns and features from images, enabling accurate classification of skin lesions
and diseases. Leveraging CNNSs in a skin disease detection system holds the potential to revolutionize dermatological
diagnosis by providing rapid and reliable assessments, even in settings where access to dermatologists is limited.

By harnessing the capabilities of CNNs and deep learning, our skin disease detection system aims to offer an efficient
and accessible solution for diagnosing a wide range of skin conditions. Through automated analysis and classification of
skin lesions, we envision empowering healthcare professionals, improving patient outcomes, and ultimately advancing
the field of dermatology.

1. LITERATURE SURVEY

Skin disease recognition and observing is a major challenge looked by the medical industry. Because of expanding
contamination and utilization of lousy nourishment, the tally of patients experiencing skin related issues is expanding at
a quicker rate. Well-being isn’t the main concern, however unfortunate skin hurts our certainty. Customary and
appropriate skin checking is a significant advance towards early discovery of any destructive or starting changes in skin
that may bring about skin disease. Machine learning methods can add to the improvement of capable frameworks which
can order various classes of skin illnesses. To identify skin maladies, first, it is required to separate the skin and non-skin.
In this paper, five diverse machine learning algorithms have been chosen and executed on skin infection data set to
anticipate the exact class of skin disease. Out of a few machine learning algorithms, we have worked on Random forest,
naive bayes, logistic regression, kernel SVM and CNN. A similar examination dependent on confusion matrix parameters
and training accuracy has been performed and delineated utilizing graphs. It is discovered that CNN is giving best training
precision for the right expectation of skin diseases among all selected. Skin disease recognition and observing is a major
challenge looked by the medical industry. Because of expanding contamination and utilization of lousy nourishment, the
tally of patients experiencing skin related issues is expanding at a quicker rate. Well-being isn’t the main concern,
however unfortunate skin hurts our certainty. Customary and appropriate skin checking is a significant advance towards
early discovery of any destructive or starting changes in skin that may bring about skin disease. Machine learning methods
can add to the improvement of capable frameworks which can order various classes of skin illnesses. To identify skin
maladies, first, it is required to separate the skin and non-skin.
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In this paper, five diverse machine learning algorithms have been chosen and executed on skin infection data set to
anticipate the exact class of skin disease. Out of a few machine learning algorithms, we have worked on Random forest,
naive bayes, logistic regression, kernel SVM and CNN. A similar examination dependent on confusion matrix parameters
and training accuracy has been performed and delineated utilizing graphs.

1. METHODOLOGY

DEEP LEARNING: Data Collection And Preprocessing:

Gather a comprehensive dataset of dermatological images containing various skin diseases and conditions. Utilize
publicly available datasets like ISIC (International Skin Imaging Collaboration) or HAM10000 (Human Against Machine
with 10,000 training images) or collect data from clinical sources. Preprocess the dataset by resizing images to a uniform
size, typically square dimensions, normalize pixel values, and apply augmentation techniques such as rotation, flipping,
and zooming to increase dataset diversity and prevent overfitting.

2.Model Architecture And Design:

Design a Convolutional Neural Network (CNN) architecture suitable for skin disease classification. Start with a base
architecture such as VGG (Visual Geometry Group), ResNet (Residual Network), or Inception, and customize it
according to the specific requirements of the task. Experiment with different architectures, varying the number of layers,
filter sizes, and activation functions to optimize performance.

3.Data Splitting:
Split the dataset into training, validation, and test sets. Typically, use around 70-80% for training, 10-15% for validation,
and the remaining for testing. Ensure that each set contains a balanced representation of different skin conditions.

4.Training Setup:
Set up the training pipeline with appropriate hyperparameters such as learning rate, batch size, and number of epochs.
Implement data augmentation techniques during training to increase model robustness and generalization.

5.Model Training:

Train the CNN model on the training dataset using backpropagation and gradient descent-based optimization algorithms
such as stochastic gradient descent (SGD), Adam, or RMSprop. Monitor training progress by evaluating performance
metrics on the validation set, such as accuracy, precision, recall, and Fl-score. Utilize techniques like learning rate
scheduling and early stopping to prevent overfitting and improve convergence.

V. MODELLING AND ANALYSIS

1.Model Training:

Train the CNN model using the training dataset. Utilize techniques such as transfer learning by initializing the model
with weights pretrained on large datasets like ImageNet. Fine-tune the model's parameters on the skin disease dataset to
adapt it to the specific task.

2.Model Evaluation:

Evaluate the trained model using the validation dataset. Compute performance metrics such as accuracy, precision, recall,
and F1-score to assess the model's effectiveness in detecting skin diseases. Visualize the model's predictions and analyze
any misclassifications to identify common patterns or challenges.

3.Validation And Deployment:

Validate the final trained model on the test dataset to confirm its generalization performance and readiness for
deployment. Deploy the trained model as part of a skin disease detection system, integrating it into a user-friendly
interface for healthcare professionals or patients. Ensure compliance with regulatory standards and ethical guidelines,
particularly regarding patient privacy, data security, and medical device regulations.

SNAPSHOTS:

As an Al text-based model, I'm unable to provide snapshots directly. However, | can describe the key components and
features of a skin disease detection system using CNNs.
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To get output we have to type python app.py in terminal
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&= i &) @ OneDrive > = Skin Disease Detection and Classification Using Deep Learning Algorithms > Search Skin Disease Detection and Clas. Q.
@ New » O B & W N st = View w e (B Details
| Gallery O name Status Date modified Type Size
v @ Neela - Personal static @ 19-03-2024 21:21 File folder
Attachments templates @ 03-2024 21:21 File folder
@l Deskiop uploads @ 0-03-2024 11:2¢
= Documents B app. © 20-03-2024 07:45 Python Source File 2K
> [N Pictures & img1-actinic keratosis @ 13-06-2020 00:28 JPG File
8 img2-dermatofibroma © 03-06-202 JPG File 25 KB
i Desktop & img3-melanoma @ 03-06-202 IPG File 316 KB
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 Deskiop |8 img3-melanema © 02 1216 K8
1 Downloads 8] imgd-seborrheic keratosis © 03-06-202 G File ok
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skin @ 03-06 5 File

6 videos
Skin Disease Del
engine

Hmlmads

12items  1item selected 1.67KB  Awailable on this device

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 306


https://iarjset.com/
https://iarjset.com/

IA R\] SET ISSN (O) 2393-8021, ISSN (P) 2394-1588

wusn'

) International Advanced Research Journal in Science, Engineering and Technology
Impact Factor 8.066 :: Peer-reviewed & Refereed journal :z Vol. 11, Issue 3, March 2024
DOI: 10.17148/IARJSET.2024.11348

Skin Disease Detection and Cli X +

&« S G & OneDrive > > Search Skin Disease Detection and Clas:  Q

Skin Disease Detection and Classification Using Deep Learning Algarithms

(base) C:\Users\srilB>cd C:\Users\sril®\OneDrive\Desktop\Skin Disease Detection and Classification Using Deep Learning A
1lgorithms

(base) C:\Users\sril®\OneDrive\Desktop\Skin Disease Detection and Classification Using Deep Learning Algorithms>conda ac
tivate p37

(p37) C:\Users\sril neDrive\Desktop\Skin Disease Detection and Classification Using Deep Learning Algorithms>python ap
P-PY
Using TensorFlow backend.
i 2024-04-82 22:05:36.485684: W tensorflow/stream_executor/platform/default/dso_loader.cc:55] Could not load dynamic libra
ry 'cudartéd_100.dll'; dlerror: cudartéd_160.dl1l not found
2024-04-02 :05: 4p5891: I tensorflow/stream_executor/cuda/cudart_stub.cc:29] Ignore above cudart dlerror if you do n
| ot have a GPU set up on your machine.
WARNING: tensorflow:From app.py:9: The name tf.get_default_graph is deprecated. Please use tf.compat.vl.get_default_graph
instead.

S ETEREENETE

WARNING: tensorflew:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:517: Th
e name tf.placeholder is deprecated. Please use tf.compat.vl.placeholder instead.

WARNING: tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site—packages\keras\backend\tensorflow_backend.py:u4138:
he name tf.random_uniform is deprecated. Please use tf.randem.uniform instead.

WARNING: tensorflow:From C sers\sril@\anaconda32\envs\p37\lib\site—packages\keras\backend\tensorflow_backend.py:3976:
g he name tf.nn.max_pool is deprecated. Please use tf.nn.max_pocol2d instead.

WARNING: tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:174: Th

Skin Disease Detection and Ck X 1

T &) & OneDrive > -+ Skin Disease Detection and Classification Using Deep Learning Algorithms >

™| Anaconda Prompt - python a

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.
he name tf.random_uniform is deprecated. Please use tf.random.uniform instead.

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.p
he name tf.nn.max_pool is deprecated. Please use tf.nn.max_pool2d instead.

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:174: Th
e name tf.get_default_session is deprecated. Please use tf.compat.vl.get_default_session instead.

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:181: Th
e name tf.ConfigProto is deprecated. Please use tf.compat.vl.ConfigProto instead.

| WARNING:tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:186: Th
e name tf.Session is deprecated. Please use tf.compat.vl.Session instead.

2024-04-02 22:05:41.050671: I tensorflow/core/platform/cpu_feature guard.cc:142] Your CPU supports instructions that thi
s TensorFlow binary was not compiled to use: AVX2
2024-04-02 22:05:41.055658: W tensorflow/stream_executor/platform/default/dso_loader.cc:55] Could not load dynamic libra
ry 'nvcuda.dll'; dlerror: nvcuda.dll not found
202U-p4-02 22:05:41.855950: E tensorflow/stream_executor/cuda/cuda_driver.cc:318] failed call to culnit: UNKNOWN ERROR (
303)
2024-04-02 22:05:41.059852: I tensorflow/stream_executor/cuda/cuda_diagnostics.cc:169] retrieving CUDA diagnestic inform
ation for hos LAPTOP-RHEQEMHJ

¢ 2024-04-02 22:05:41.061930: I tensorflow/stream_executor/cuda/cuda_diagnostics.cc:176] hostname: LAPTOP-RH6QEMHJ
WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:190: Th
e name tf.glebal_variables is deprecated. Please use tf.compat.vl.global_variables instead.

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:199: Th
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skin Disease Detectionand Ch X o

& & (6] @ OneDrive > Skin Disease Detection and Classification Using Deep Learning Algorithms > Search Skin Disease Detection and Clas: Q.

™| Anaconda Prompt - python a X o

WARNING:tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:199: Th
e name tf.is_variable_initialized is deprecated. Please use tf.compat.vl.is_variable_initialized instead.

m C:\Users\sril0\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:206: Th
e name tf.variables_initializer is deprecated. Please use tf.compat.vl.variables_initializer instead.

WARNING:tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\optimizers.py:79@: The name tf.train.
Optimizer is deprecated. Please use tf.compat.vl.train.Optimizer instead.

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:3295: T
he name tf.log is deprecated. Please use tf.math.log instead.

WARNING:tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\tensorflow_core\python\ops\math_grad.py:142
§ 4: where (from tensorflow.python.ops.array_ops) is deprecated and will be removed in a future versien.

Instructions for updating:

Use tf.where in 2.0, which has the same broadcast rule as np.where

WARNING: tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflon_backend.py:986: Th

* Serving Flask app "app" (lazy loading)

* Environment: production

Use a production WSGI server instead.
* Debug mode: on
* Restarting with stat
Using TensorFlow

€ T C & OneDrive > * Skin Disease Detection and Classification Using Deep Learning Algorithms > Search Skin Disease Detection and Clas: @
+
2024-0U-02 22:85:43. : I tensorflow/stream_executor/cuda/cuda_diagnostics.cc:176] hostname: LAPTOP-RHGQEMHJ

WARNING:tensorflow: :\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:190:
e name tf.global_variables is deprecated. Please use tf.compat.vl.global_variables instead.

Optimizer is deprecated. Please use tf.compat.vl.train.Optimizer instead.

} WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:3295: T
he name tf.log is deprecated. Please use tf.math.log instead.

WARNING:tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\tensorflow_core\python\ops\math_grad.py:1uy2
: where (from tensorflow.python.ops.array_ops) is deprecated and will be removed in a future version.

Instructions for updating:

Use tf.where in 2.8, which has the same broadcast rule as np.where

WARNING:tensorflow:From C:\Users\sril®\anaconda32\envs\p37\lib\site-packages\keras'\backend\tensorflow_backend.py:986:

e name tf.assign_add is deprecated. Please use tf.compat.vl.assign_add instead.

WARNING:tensorflow:From C:\Users\sril@\anaconda32\envs\p37\lib\site-packages\keras\backend\tensorflow_backend.py:973:
¢ e name tf.assign is deprecated. Please use tf.compat.vl.assign instead.

* Debugger is active!
* Debugger PIN: 183-088-509
* Running on http://127.0.08.1:5000/ (Press CTRL+C to quit)

Q Search j!m m H ™ mefp @
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Skin Disease Iden

Artificial Dermatologist Please upload an image of the infected area of
your skin

Skin is the largest and fastest growing organ of the body.In this
contemporary world, skin diseases are mostly found in humans. A skin

disease is a particular kind of illness caused by bacteria or an infection.
These diseases like psoriasis 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. Since there are large number of different skin
diseases, manually identifying them can be a difficult task. Derma disease
detection and classification can help in early identification of disease
prevent it from becoming chronic.

Upload the image

Artificial Dermatologist Please upload an image of the infected area of
your skin

Skin is the largest and fastest growing organ of the body.In this
contemporary world, skin diseases are mostly found in humans. A skin
disease is a particular kind of illness caused by bacteria or an infection.
These diseases like psoriasis 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. Since there are large number of different skin
diseases, manually identifying them can be a difficult task. Derma disease
detection and classification can help in early identification of disease
,prevent it from becoming chronic.

The following Derma Diseases are identified by our virtual

doctor: . %
* Actinic Keratosis
» Dermatofibroma Click on this to see your Results!
* Melanoma
* Seborrheic Keratosis
.

Squamous Cell Carcinoma
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Click on this to see your results

Artificial Dermatologist Please upload an image of the infected area of
your skin

Skin is the largest and fastest growing organ of the body.In this

contemporary world, skin diseases are mostly found in humans. A skin

disease is a particular kind of illness caused by bacteria or an infection.

These diseases like psoriasis have various dangerous effects on the skin and | =, .'\:"-‘Q

.
keep on spreading over time. i 9 Ny

It becomes important to identify these diseases at their initial stage to
control it from spreading. Since there are large number of different skin

diseases, manually identifying them can be a difficult task. Derma disease -
detection and classification can help in early identification of disease L
,prevent it from becoming chronic. ¢

The following Derma Diseases are identified by our virtual £ & i -
doctor: BWERE - Y )

® Actinic Keratosis

« Dermatofibroma Result: The predicted Disease is Squamous
* Melanoma Cell Carcinoma - It is a common type of
* Seborrheic Keratosis k' d b t t d b L
i immanis Call Corcinma skin cancer and can be treated by a Laser
= — — Surgery.
V. CONCLUSION

Furthermore, the interpretability and explainability of CNN models facilitate better understanding of the underlying
factors contributing to each diagnosis, enhancing transparency and trust in the diagnostic process. Visualizations such as
heatmaps and feature maps enable clinicians to interpret the model's predictions and gain insights into the features driving
the classification decisions.
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