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Abstract— Skin cancer is a significant public health concern, with over 5,000,000 new cases annually in the United 

States. Melanoma, the deadliest type, and non-melanoma tumors like squamous cell carcinoma and basal cell 

carcinoma pose substantial risks. Early detection significantly improves survival rates, exceeding 95%.This project 

focuses on developing a Convolutional Neural Network (CNN) model for early skin cancer detection. Utilizing Python 

with Keras and Tensor Flow, the CNN model incorporates diverse network architectures, including convolutional, 

dropout, pooling, and dense layers. Transfer learning techniques expedite convergence, enhancing model adaptability to 

varying datasets and clinical settings. By revolutionizing skin cancer diagnosis with cutting-edge technology, our project 

aims to provide healthcare professionals with an efficient tool for saving lives worldwide. 
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I. INTRODUCTION 

Skin cancer is a growing concern worldwide, with 

melanoma being the most fatal type. Early detection is vital 

for improving survival rates. Efforts are underway to 

develop a skin cancer detection model using Convolutional 

Neural Networks (CNNs) in Python, with Keras and 

TensorFlow. Various network architectures will be tested 

using data from the ISIC archives to save lives through 

early detection. Skin cancer, predominantly caused by 

melanoma, poses a significant threat, with rising rates 

globally. Early detection is critical for better prognosis. 

We're developing a skin cancer detection model using 

Convolutional Neural Networks (CNNs) in Python, 

utilizing Keras and TensorFlow. Our goal is to leverage 

various network architectures and ISIC dataset to enhance 

early detection and save lives. Skin cancer, primarily driven 

by melanoma, presents a growing global health challenge. 

Timely detection is paramount for improving outcomes. To 

address this, we're developing a skin cancer detection model 

using Convolutional Neural Networks (CNNs) in Python, 

powered by Keras and Tensor Flow. 

By exploring diverse network architectures and leveraging 

the ISIC dataset, our aim is to enhance early detection 

capabilities and ultimately save lives. Skin cancer is one of 

the most prevalent types of cancer globally, with millions of 

new cases diagnosed each year. Early detection plays a 

crucial role in successful treatment and improving patient 

outcomes. However, identifying skin cancer accurately can 

be challenging, even for experienced dermatologists. In 

recent years, the advent of machine learning (ML) and 

artificial intelligence (AI) has shown great promise in 

revolutionizing the field of dermatology. ML algorithms 

can analyze vast amounts of medical data, including images 

of skin lesions, to aid in the diagnosis and classification of 

skin diseases. 

II. LITERATURE SURVEY 

Article published in 2023, titled as “Deep Residual 

Learning for Image Recognition" by Kaiming He and team 

suggest that, 

The paper utilizes the VGG-16 architecture, a widely used 

Convolutional Neural Network (CNN). For the detection of 

skin cancer. The VGG-16 model is trained using a large 

dataset of dermoscopic images of skin lesions, which 

includes both malignant and benign cases. The study 

demonstrates the effectiveness of the VGO 16 CNN 

architecture in detecting skin cancer from dermoscopic 

images, achieving high accuracy. Precision, and recall rates. 

The results highlight the potential of the VGG-16 model to 

assist dermatologists in accurately and efficiently 

diagnosing skin cancer, ultimately improving patient 

outcomes. [1] 

Imran, A., & Team. (2022) “Skin Cancer Detection Using 

Combined Decision of Deep Learners”. Convolution-based 

deep neural networks. Specifically VGG, CapsNet, and 

ResNet, were used for skin cancer detection using the ISIC 

public dataset. Ensemble learning technique was employed 

to combine the decision of individual learners to improve 

prediction accuracy for skin cancer detection. The combined 

decision of deep learners (VGG. CapsNet, and ResNet) 

showed superior performance compared to individual 

learners in terms of sensitivity, accuracy, specificity. The 

experimental results of this study provide a compelling 

reason to apply the ensemble of deep learners for other 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-10,  Issue-01, Apr 2024 

35 | IJREAMV10AIMC009                          DOI : 10.35291/2454-9150.2024.0157                    © 2024, IJREAM All Rights Reserved. 

disease detection as well [2]. Dildar, M., & Team. (2021). 

Skin Cancer Detection: A Review Using Deep Learning 

Techniques. the paper presents a systematic review of deep 

learning techniques for the early detection of skin cancer. 

Research papers published in well-reputed journals, 

relevant to the topic of skin cancer diagnosis, were 

analyzed. The paper presents a systematic review of deep 

learning techniques for the early detection of skin cancer. 

Various early detection techniques for skin cancer are 

discussed, including the use of lesion parameters such as 

symmetry, color, size, and shape [3]. Edathala, J. J., & 

Mohanan, V. (2020). Skin Cancer Detection using Imagery 

Techniques. The paper proposed an artificial skin cancer 

detection system using image processing and machine 

learning methods. The dermoscopic images were 

segmented to extract the features of the affected skin 

cells.A feature extraction technique was employed to extract 

the features from the segmented images. The proposed 

method uses a non-invasive approach for detecting skin 

cancer at early stages using smartphone-captured images. 

The system consists of four stages: Pre- Processing. 

Segmentation, Feature extraction, and Classification [4]. 

Article published in 2019, titled as “Skin Cancer Detection 

Using Convolutional Neural Network" by Mahamudul 

Hasan and team suggest that, the paper utilized 

convolutional neural networks (CNN) for image processing 

and recognition. Specifically implementing models such as 

VGG-16. Mobile Net, and InceptionV3. Transfer learning 

was employed to reuse a pre- trained model, and a model 

was also built from scratch using CNN blocks. The paper 

aimed to detect skin carrier using deep learning methods, 

specifically convolutional neural networks (CNN) such as-

VGG-16. Mobile Net, and InceptionV3. Transfer learning 

was employed to reuse a pre- trained model, and a model 

was also built from scratch using CNN block [5]. 

A paper by k. o. cоломонова titled as “Skin cancer 

detection using deep learning approach”published in 2023 

utilizes deep learning approaches, specifically the AlexNet 

and VGG 16 models, for skin cancer detection. The models 

are trained and implemented to classify skin cancer based 

on acquired pre- processed images. The accuracy achieved 

is 88.48% for AlexNet and 90.41% for VGG 16 and the 

result shows the implemented deep learning models, 

AlexNet and VGG 16, achieved an accuracy of 88.48% and 

90.41% respectively in the detection and classification of 

skin cancer [6]. A paper by Pavels Osipovs titled as “Cloud 

Infrastructure for Skin Cancer Scalable Detection System” 

published in 2018 utilizes The paper discusses various non-

invasive diagnostic methods for skin cancer, including 

photography, dermoscopy, sonography, confocal 

microscopy, Raman spectroscopy, fluorescence 

spectroscopy, terahertz spectroscopy, optical coherence 

tomography, multispectral imaging technique, 

thermography, electrical bio-impedance, tape stripping, and 

computer-aided analysis. The paper provides a 

comprehensive review of various non-invasive diagnostic 

methods for skin cancer, including photography, 

dermoscopy, sonography, confocal microscopy, Raman 

spectroscopy, fluorescence spectroscopy, terahertz 

spectroscopy, optical coherence tomography, multispectral 

imaging technique, thermography, electrical bio-impedance, 

tape stripping, and computer-aided analysis [7]. 

Article published in 2023, titled as “A biomimetic optical 

approach to skin cancer detection" by Kenneth J. and team 

suggest that, The researchers present preliminary results 

demonstrating the ability of this approach to discriminate 

between cancerous and non-cancerous skin tissue. The 

biomimetic approach has the potential to lead to the 

development of small, inexpensive, portable sensors for 

various medical applications, including skin cancer 

diagnosis. Result is that, the biomimetic, non-spectroscopic 

infrared (IR) optical approach showed promising results in 

discriminating between cancerous and non-cancerous skin 

tissue. The preliminary results demonstrated the potential of 

this approach to classify tissue as cancerous or non-

cancerous, without the need for specialized training or 

skill [8]. 

A paper by bhavay khatri titled as “Skin Cancer Detection: 

A Survey” published in 2023 state that, utilizes various 

algorithms including K-means clustering, neural networks, 

K-Nearest Neighbor, and Naive Bayes for the detection and 

categorization of early melanoma skin cancer. Focuses on 

the detection and categorization of early melanoma skin 

cancer using image processing and machine learning 

techniques. Early detection of melanoma is crucial for 

patient survival, as it directly correlates with death [9]. 

Vineeth, J. M., & Team. (2022). Skin cancer detection using 

deep learningutilizes deep learning models, specifically 

Convolutional Neural Networks (CNN), for the early 

detection of skin cancer using skin images. The model is 

designed with three different hidden layers and a hybrid 

combination of activation functions to achieve an accuracy 

of 95% [10]. 

III. SYSTEM OVERVIEW AND DESIGN 

 

Fig. 1 System Architecture 

To make a system for detecting skin issues like cancer 

using computers involves several crucial steps. Initially, a 

diverse collection of images depicting various skin 

conditions is gathered, ensuring representation across 

different demographics. These images undergo cleaning 

and standardization processes to ensure consistency in 

quality and format. Subsequently, important features 

relevant to spotting skin problems are extracted from these 

https://typeset.io/authors/k-o-solomonova-34sg1eo9
https://typeset.io/authors/pavels-osipovs-2yfm8ikivg
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images, such as texture, color, and shape. Using 

sophisticated techniques like Convolutional Neural 

Networks (CNNs), computers are trained to recognize these 

key features and associate them with specific skin 

conditions through supervised learning. The model's 

performance is rigorously evaluated and tested using 

separate datasets to ensure its accuracy and generalization 

ability. Once the model demonstrates sufficient 

proficiency, it can be deployed to assist healthcare 

professionals in quickly identifying skin issues from 

images, streamlining diagnosis processes. Continuous 

refinement and expansion of the dataset, along with ongoing 

monitoring of the model's performance, ensure its 

effectiveness and responsible use in clinical settings. 

IV. METHODOLOGY 

Data Collection: Gather a diverse dataset of skin images 

containing both benign and malignant lesions. This dataset 

should include various types of skin lesions, different 

ages, genders, and skin types to ensure robustness and 

generalizability. 

Data Preprocessing: Prepare the collected data by cleaning 

and preprocessing the images. This may involve resizing 

images to a standard size, normalizing pixel values, and 

augmenting the dataset through techniques such as 

rotation, flipping, and adjusting brightness and contrast. 

Feature Extraction: Extract relevant features from the 

preprocessed images. For skin cancer detection, features 

might include texture, color, shape, and edges. You can 

use techniques like Histogram of Oriented Gradients 

(HOG), Local Binary Patterns (LBP), or retrained 

convolutional neural network (CNN) models like VGG, 

ResNet, or Inception for feature extraction. 

Model Selection: Choose an appropriate machine learning 

model for classification. Common models for image 

classification include Support Vector Machines (SVM), 

Random Forests, k-Nearest Neighbors (k-NN), or deep 

learning models like CNNs. Deep learning models have 

shown promising results in recent years due to their ability 

to automatically learn hierarchical representations from 

data. 

Training: Split the dataset into training and validation sets. 

Train the chosen model on the training set using 

appropriate optimization algorithms like stochastic 

gradient descent (SGD), Adam, or RMSprop. Tune hyper 

parameters such as learning rate, batch size, and number 

of layers/neurons to optimize performance. Evaluation: 

Evaluate the trained model on the validation set to assess 

its performance. Common evaluation metrics for 

classification tasks include accuracy, precision, recall, F1-

score, and area under the ROC curve (AUC). Adjust the 

model or hyper parameters based on validation 

performance to improve results. 

Testing: Once satisfied with the model's performance on 

the validation set, evaluate it on a separate test set to 

obtain an unbiased estimate of its performance. Ensure 

that the test set is representative of real-world data. 

Deployment: Deploy the trained model for real-world skin 

cancer detection applications. This could involve 

integrating the model into a mobile app, web platform, or 

medical device for use by dermatologists or individuals 

for early detection of skin cancer. 

Continuous Improvement: Continuously monitor the 

model's performance in real-world settings and collect 

feedback for further improvement. Retrain the model 

periodically with new data to keep it up-to-date and robust 

against emerging challenges 

V. RESULTS 

The research work for development and implementation 

of the "Skin cancer and Diseases detection using ML" 

project have yielded significant outcomes, marking a 

transformative advancement in dermatological

 diagnostics. The ML   algorithms 

yielded significant results, showcasing exceptional 

accuracy in identifying various skin cancers and diseases. 

 

 

Fig 2: GUI for Uploading Image 

This GUI allows users to upload skin images to detect 

cancer and diseases. For uploading images we have taken 

authenticate dataset from Tata Memorial Hospital in 

Mumbai, Maharashtra under the guidance of Dr. Naveen 

Kumar Reddy. It is easy to use and straightforward, letting 

people select and submit their images for analysis. Our 

platform is designed to facilitate the early detection of skin 

cancer and diseases through the analysis of uploaded 

images. Using advanced machine learning, it quickly and 

accurately identifies potential cancerous areas or skin 

issues. The GUI gives instant feedback, showing the results 

and relevant information about any conditions found. 

 

Fig 3: Dataset of different types of cancers. 

This dataset comprises both cancerous and non-cancerous 
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images sourced from authenticated sources for reliability 

and accuracy. The dataset includes images of basal cell 

carcinoma and melanoma (cancerous), as well as benign 

keratosis-like lesions, dermatofibroma, and melanocytic 

nevi (non-cancerous). We can easily upload any image in 

above GUI to detect cancer easily.

 

Fig 4: Output 

The final output after uploading images serves as a vital 

tool fordiagnosing cancer. It quickly classifies whether the 

uploaded image shows basal cell carcinoma or melanoma. 

VI. FUTURE INHANCEMENT 

One potential future enhancement for skin disease or cancer 

detection could involve the use of advanced artificial 

intelligence algorithms integrated with imaging technology. 

These algorithms could analyze high-resolution images of 

the skin to identify subtle patterns and anomalies indicative 

of various skin conditions, including different types of 

cancer. Additionally, advancements in wearable technology 

could enable continuous monitoring of skin health, 

providing real- time feedback and alerts for any concerning 

changes detected. This could lead to earlier detection, 

more accurate diagnoses, and improved outcomes for 

patients. 

VII. CONCLUSION 

The Skin Diseases and Cancer Detection system offers 

significant benefits, including early detection of potentially 

harmful conditions, streamlined diagnosis processes, and 

improved patient outcomes. By leveraging advanced 

technologies such as artificial intelligence and image 

recognition, this system enhances accuracy and efficiency 

in identifying various skin diseases and cancerous lesions. 

Additionally, its accessibility and scalability make it a 

valuable tool for healthcare professionals worldwide. 

Overall, this system represents a promising advancement in 

dermatology and oncology, contributing to better patient 

care and management of skin-related condition. 
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