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Abstract—Skin lesions are among the most common
dermatological conditions worldwide, and early
detection plays a crucial role in preventing severe health
complications such as melanoma and other skin cancers.
Traditional diagnostic methods rely heavily on
dermatologists’ expertise and visual inspection, which
can be time-consuming and subject to human error. In
recent years, deep learning techniques have shown
significant potential in medical image analysis. This
paper proposes a robust multi-class skin lesion
classification system using Convolutional Neural
Networks (CNN) combined with advanced image
processing techniques. The proposed framework
performs preprocessing operations such as noise
removal, normalization, resizing, and contrast
enhancement to improve image quality and feature
extraction. A CNN-based model is employed to
automatically learn hierarchical features from
dermoscopic images and classify them into multiple skin
disease categories. The experimental results demonstrate
that the proposed model achieves high classification
accuracy and reliable performance. The system can
assist dermatologists by providing a fast and efficient
computer-aided diagnostic tool for early skin disease
detection.

Index Terms—Skin Lesion Classification, CNN, Image
Processing, Deep Learning, Medical Image Analysis.

I. INTRODUCTION

Skin diseases affect millions of individuals worldwide
and represent a significant public health concern.
Among various dermatological disorders, skin cancer
is one of the most dangerous diseases, particularly
melanoma, which can lead to severe complications if
not detected early. Early diagnosis significantly
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increases the chances of successful treatment and
survival.

Traditional diagnosis of skin lesions is performed
through visual examination and dermoscopic analysis
by experienced dermatologists. However, manual
diagnosis can be subjective and may lead to
inconsistent results due to variations in expertise and
clinical conditions. With the rapid advancement of
artificial intelligence and deep learning technologies,
automated skin disease detection systems have gained
significant attention.

Deep learning models, especially Convolutional
Neural Networks (CNNs), have demonstrated
exceptional performance in image classification tasks.
CNNs are capable of automatically learning spatial
features from images without requiring manual feature
extraction. This makes them highly suitable for
medical image analysis, including skin lesion
detection.

This research proposes a robust multi-class skin lesion
classification framework using CNN integrated with
advanced image preprocessing techniques. The goal is
to improve classification accuracy and assist
dermatologists in early detection of skin diseases.

Il. RELATED WORK

Several research studies have explored the use of
machine learning and deep learning techniques for
skin disease classification. Traditional machine
learning algorithms such as Support Vector Machines
(SVM) and K-Nearest Neighbors (KNN) have been
widely used for image classification tasks. These
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approaches typically rely on handcrafted features
extracted from images.

However, handcrafted feature extraction methods
often fail to capture complex patterns present in
medical images. Recent studies have demonstrated
that deep learning models, particularly CNNs,
outperform traditional machine learning techniques in
image classification problems.

Researchers have applied CNN architectures for
automated  skin  lesion  classification  using
dermoscopic images. These models automatically
extract meaningful features and improve classification
accuracy. Despite these advancements, challenges
such as variations in lighting conditions, skin tone
differences, and image noise still affect model
performance. Therefore, integrating effective image
preprocessing techniques with CNN models can
significantly enhance classification results.

1. PROPOSED METHODOLOGY

The proposed system consists of three main stages:
image preprocessing, feature extraction using CNN,
and multi-class classification.

3.1 Image Preprocessing

Image preprocessing is an important step to improve

image quality and enhance feature extraction. The

following preprocessing techniques are applied in this

study:

¢ Image resizing to a fixed dimension (224 x 224
pixels)

¢ Noise reduction using Gaussian filtering

e Contrast enhancement for better lesion visibility

e Image normalization for consistent pixel
distribution

o Data augmentation techniques such as rotation and
flipping

These preprocessing steps help reduce noise and

improve the performance of the CNN model.

3.2 CNN Architecture

The proposed CNN architecture consists of multiple
convolutional layers followed by pooling layers and
fully connected layers. Convolutional layers extract
spatial features from the input images, while pooling
layers reduce dimensionality and computational
complexity.
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Typical CNN structure used in this research:

Input Layer — Convolution Layer — ReLU
Activation — Max Pooling

Convolution Layer — ReLU Activation — Max
Pooling

Convolution Layer — ReL U Activation

Flatten Layer — Fully Connected Layer — Dropout
Layer — Softmax Output

The Softmax layer performs multi-class classification
of skin lesions.

IV. DATASET DESCRIPTION

The dataset used in this research contains dermoscopic
images of various skin diseases collected from
publicly available medical datasets. These images
represent multiple skin lesion categories including
melanoma, eczema, psoriasis, and fungal infections.
Before training the CNN model, all images are resized
to maintain a uniform input size. The dataset is divided
into training and testing subsets to evaluate the model
performance.

Dataset Distribution

Disease Category Number of Images
Melanoma 1200

Eczema 1000

Psoriasis 950

Fungal Infection 850

Total 4000

The dataset is split into 80% training data and 20%
testing data.

V. EXPERIMENTAL SETUP
The proposed model is implemented using Python
with deep learning libraries such as TensorFlow and
Keras. The model is trained using a GPU-enabled

environment to accelerate training.

Training Parameters

Parameter Value

Optimizer Adam

Learning Rate 0.001

Batch Size 32

Epochs 30

Loss Function Categorical Crossentropy
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VI. PERFORMANCE EVALUATION

The performance of the proposed CNN model is
evaluated using several classification metrics.

Accuracy
Accuracy measures the proportion of correctly
classified images.

Precision
Precision indicates the number of correctly predicted
positive observations.

Recall
Recall measures the ability of the model to detect all
relevant cases.

F1 Score
F1 Score is the harmonic mean of precision and recall.

VII. RESULTS AND DISCUSSION

The experimental results demonstrate that the
proposed CNN model effectively classifies multiple
skin lesion categories. Image preprocessing
significantly improves feature extraction and model
performance.

Performance Results

Metric Value
Accuracy 94.3%
Precision 93.8%
Recall 92.9%
F1 Score 93.3%

The confusion matrix shows that the model
successfully differentiates between various skin
disease classes with minimal misclassification.

VIIl. COMPARATIVE ANALYSIS

The proposed model is compared with traditional
machine learning techniques.

Method Accuracy
SVM 85.2%
KNN 87.6%
Conventional CNN 91.4%
Proposed CNN Model 94.3%
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The results indicate that the proposed CNN
architecture combined with image preprocessing
techniques achieves superior performance.

IX. CONCLUSION

This paper presented a robust multi-class skin lesion
classification system using Convolutional Neural
Networks and advanced image processing techniques.
The proposed system effectively processes
dermoscopic images and accurately classifies multiple
skin diseases. The integration of preprocessing
techniques significantly improves the performance of
the CNN model.

The proposed approach can assist dermatologists in
early detection of skin diseases and reduce diagnostic
errors. Future research can focus on improving model
performance using larger datasets and implementing
real-time mobile-based diagnostic systems.
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