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ABSTARCT _ Early diagnosis can help to avoid major consequences and enhance patient
outcomes, so the identification of nail problems is a key component of dermatological
therapy. Often based on expert visual inspection, which can be subjective and laborious,
traditional diagnosis techniques This paper presents a deep learning-based system for
automated nail disease identification run under the Flask web framework for quick and easily
available deployment.

The method classifies nail photos into several illness categories—including fungal infections,
psoriasis, and other abnormalities—using convolutional neural networks (CNNs). Training,
validation, and testing of the deep learning model were done on a curated dataset of annotated
nail photos. The efficiency and resilience of the model were improved by means of
techniques including data augmentation, transfer learning, and hyperparameter optimisation.

1.INTRODUCTION

Often, nail illnesses, a category of ailments
affecting the fingernails or toenails, reflect
underlying medical issues. Infections,
accidents, skin disorders, or systemic
health concerns could cause these diseases.
Among the usual nail problems include
trauma-related abnormalities, bacterial
infections, psoriasis, and fungal infections
(onychomycosis).

While changes in nail structure, colour, or
texture can greatly affect a person’s quality
of life and cause pain, discomfort, or
cosmetic issues, healthy nails are
absolutely essential for safeguarding the
fingertips and improving sensory function.
Preventing problems like permanent nail
damage or the development of infections
depends on early identification and
treatment of nail illnesses. Traditional
diagnosis is based mostly on visual

inspection and clinical knowledge, both of
which can be subjective and laborious.
This underlines the need of sophisticated
diagnostic technologies, including
artificial intelligence and deep learning, to
assist healthcare professionals and enable
more accurate and accessible nail disease
identification.

2.LITERATURE SURVEY

1. V. M. M, "Melanoma Skin Cancer
Detection using Image Processing and
Machine Learning,” IJTSRD, vol. 3, no.
4, pp. 780-784, 20109.
Abstract:
This paper presents a methodology for the
detection of melanoma skin cancer using
image processing and machine learning
techniques. The  proposed  system
processes dermoscopic images to enhance
contrast and remove noise, followed by
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segmentation and feature extraction of
affected skin regions. Machine learning
algorithms are then applied to classify the
lesions as benign or malignant. The study
demonstrates the effectiveness of this
approach in  improving  diagnostic
accuracy, reducing human error, and
assisting dermatologists in early melanoma
detection.

2. B. A. Uzma and T. Sarode, "Skin
Cancer  Detection  Using  Image
Processing,” IRJET, vol. 04, no. 04, pp.
2875-2881, 2017.

Abstract:

This research focuses on skin cancer
detection through image processing
techniques to identify malignant lesions
from dermoscopic images. The paper
outlines steps including image acquisition,
preprocessing,  segmentation,  feature
extraction, and classification. Emphasis is
placed on the use of color and texture-
based features to distinguish cancerous
cells. The results indicate that image
processing can serve as a reliable and cost-
effective tool in the preliminary screening
of skin cancer, particularly in rural or
under-resourced regions.

3. Y. Vikash and D. Vandana, ""A study
on automatic early detection of skin
cancer,” Int. J. Advanced Intelligence
Paradigms, vol. 12, no. 3/4, pp. 392-399,
20109.

Abstract:

This study investigates the automation of
early skin cancer detection using advanced
intelligence paradigms. By employing a
combination of 1image enhancement,
morphological operations, and pattern
recognition techniques, the system can
detect abnormalities in skin lesions with
minimal human intervention. The paper
explores multiple machine learning models
and evaluates their performance in terms
of sensitivity and specificity. The authors
highlight the importance of early detection

JNAO Vol. 16, Issue. 1: 2025

and the role of intelligent systems in
improving survival rates.

4. J. Shivangi, J. Vandana, and P. Nitin,
"Computer aided Melanoma skin
cancer detection using Image
Processing,” Int. Conf. on Intelligent
Computing, Communication &
Convergence, pp. 735-740, 2015.
Abstract:

This paper proposes a computer-aided
diagnostic system for melanoma detection
using image processing techniques. The
methodology includes dermoscopic image
acquisition, noise reduction, segmentation
of suspicious regions, and extraction of
features like border irregularity and
asymmetry. The processed features are
classified using supervised learning
algorithms to predict malignancy. The
system aims to support dermatologists by
offering a second opinion with improved
speed and accuracy, particularly in early-
stage melanoma identification.

5. M. Suleiman and K. Akio, A SVM-
Based Diagnosis of Melanoma Using
Only Useful Image Features," 2018.

Abstract:

In this work, the authors propose a
melanoma diagnosis system that focuses
on selecting only the most relevant image
features for classification using Support
Vector Machines (SVM). Feature selection
techniques are applied to reduce
computational complexity and improve
classification accuracy. The system is
trained and tested on publicly available
dermoscopic image datasets, and results
show that focusing on essential features
enhances performance while minimizing
overfitting. The approach underscores the
significance of feature optimization in
medical image classification tasks.

3.PROPOSED SYSTEM

The suggested system under development
emphasises image recognition depending
on colour and pattern analysis. In medical
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field human nail can be utilised to
determine certain ailments. Nail pictures
of the hand can help diagnose many
disorders. The suggested system just
requires the person's nail image. The
model receives the image as input and runs
it through several steps to find its features.
The image is divided into several pieces
and filtered to eliminate distortions.
Algorithms such as CNN are utilised to
extract the characteristics from the nail
image. The trained nail images are to be
compared with the colour and pattern
elements of the nail image. The system
finds the illness by means of comparison.

3.1 IMPLEMEMNTATION

Fig 1 : System architecture

Nail disease detection using deep learning
involves leveraging machine learning
techniques, particularly deep learning
algorithms, to classify and analyze medical
images of nails to identify various nail
disorders. Below is a typical methodology
for detecting nail diseases using deep
learning:

Designing a system for nail disease
detection  involves  multiple  steps,
including data collection, preprocessing,
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feature extraction, model training, and
integration. Below is an outline of how
you could approach this problem from a
system implementation perspective:

1. Image Input Module

Users upload nail images in .jpg, .png, or
Jpeg format.The image is captured via a
web app, mobile app, or directly from a
dataset.

2. Preprocessing Module

Resize images (e.g., 224x224), normalize
pixel values, and apply noise reduction.

Data augmentation (rotation, flipping)
and segmentation (Otsu’s thresholding)
are performed.

3.  Feature Extraction Module

CNN extracts edges, textures, shapes, and
disease patterns from nail images.Manual
features like color histograms, texture
analysis, and morphological structures can
be used.

4. CNN Classification Module

A deep learning CNN model classifies
nails as Healthy, Fungal, Psoriasis, or
Melanoma.The model is trained using
convolutional, pooling, dropout, and fully
connected layers.

5. Prediction & Deployment Module

The trained model predicts diseases with
confidence scores and displays results. The
model is deployed via Flask, Django, or a
mobile/web  interface  for  real-time
detection.

3.2 Convolutional Neural
Network(CNN)

A Convolutional Neural Network (CNN)
processes input images through multiple
layers to classify nail diseases. It consists
of convolutional layers for feature
extraction, max- pooling layers for
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dimensionality  reduction, and fully
connected layers for final classification.

The final layer uses Softmax activation to
categorize the nail as Healthy, Fungal
Infection, Psoriasis, or Melanoma based on
learned patterns.The model is trained using
categorical  cross-entropy loss  and
optimized using Adam or SGD for better
accuracy.

Architecture of CNN

A typical CNN consists of multiple layers,
including:

1. Input Layer: Accepts the input image
of the nail.

2. Convolutional
Layers:0020Convolutional layers extract
features from the input images. Since nails
might have fine-grained textures (e.g.,
cracks, fungal growths, color changes),
4. RESULTS AND DISCUSSION
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these layers should be designed to detect
low-level features like edges, corners, and
textures.

3. Activation Layers: Apply the
Rectified Linear Unit (ReLU) activation
function to introduce non-linearity and
allow the model to learn more complex
patterns.

4. Pooling Layers: Pooling layers are
used to reduce the spatial dimensions
(height and width) of the feature maps,
helping to reduce computational load and
prevent overfitting.

6. Fully Connected (Dense) Layers:
Fully connected layers combine the high-
level features learned by the convolutional
layers to make the final classification.

7. Output Layer: This is the final layer
that produces the predictions.

Check if your furry friend is truly a nail Disease Detection!

Upload an image No file chosen

Classify

fig 1 Home page
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Fig 3: Output

5.CONCLUSION

The aim of the study is to identify whether
the person suffers with the nail disease.
Here we are training the data set and input

image using CNN model's convolutional
neural network technique. Using feature
analysis and pre-processing, we obtain the
characteristics of input image.
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