
Swanirman Sunirmit Publications of Research-Special Issue of ICRTTEAS July 2024 | [2024-25]        
                                                                                                                                       ISSN [Online]: 2583-2654  

  

www.swanirmanconsultancy.in 142 

 

 

Deep Learning Techniques Applied for Automatic Skin Cancer 
Detection and Classification  

Chandana. V, UG Scholar, Janani. N, UG Scholar, Lini. D, UG Scholar 
Dr. Kharmega Sundararaj. G, Associate Professor 

Dr. Mohamed Kareemulla N R, Professor 
Department of Computer Science and Engineering  

Dr. T. Thimmaiah Institute of Technology, Oorgaum, KGF, Karnataga, INDIA 

 

Abstract: Now a day, skin cancer disease is most terrible cancer. This type disease is caused by heritable defects 
in the skin. This disease is more treatable at an earlier stage and tends to spread gradually to other body areas; the 
beginning detection of cancer is superlative. At beginning stage of diagnosis is imperative due to the disease's 
rising incidence, high death rate, and cost of care. Given the gravity of these problems, scientists have formed a 
early detection methods. A lesion's symmetry, color, size, shape, and other characteristics are utilized to identify 
cancer and differentiate it from melanoma. An extensive and methodical assessment of diagnosis we perform DL 
method. For easier comprehension, research conclusions are provided with different tools, graph, tables, 
methodologies, and frameworks. In the human body, skin is more organs; it makes sense to regard skin cancer as 
the majority ordinary kind in people. Skin cancers types are melanoma types and non-melanoma types. One 
dangerous, uncommon, and fatal kind of cancer is melanoma.  
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I. . INTRODUCTION 

Skin cancer identification using DL is a cutting-edge 
application of AI for healthcare. This innovative 
approach utilizes deep learning algorithms, a subset of 
machine learning, to automatically identify and 
classify skin lesions as benign or malignant. By 
analyzing large datasets of dermatological images, DL 
models can perform more features indicative of various 
skin cancer types. Traditional methods of diagnosis 
often rely on visual inspection by dermatologists that is 
slow and subjective. DL algorithms can process images 
rapidly and with high accuracy, potentially aiding 
healthcare professionals in early and accurate 
diagnosis.  

In today’s real time scenario of daily life, computer 
vision methodology has attracted researchers providing 
efficient information for better visual and experimental 
analysis. The image visualization approach, image 
classification for promising technique which is used for 

different applications such as pattern recognition, 
remote sensing application, and medical image 
processing. It normally process of pixel sorting from 
image and accumulating into individual classes. The 
classification needs, most powerful techniques 
supervised, unsupervised, and object based image 
classification used.  

Numerous changes in environmental and geographical 
factors are observed with variation in these disorders. 
The hair, skin tone variations, and human skin is 
thought the most unpredictable and problematic 
surfaces. The laboratory tests are more significant for 
diagnosis process of skin diseases for determine which 
condition is being diagnosed. These diseases cause for 
concern in last 10 years of heightened risk to life posed 
by their abrupt onset and complexity. Since, this skin 
abnormality is very contagious, early treatment is 
necessary to stop them from spreading. Overall well-
being, which includes both mental and physical health. 
Numerous skin conditions are extremely lethal, 
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especially if they are not addressed quickly. 

1.1 Existing Systems  

The WHO has highlighted the seriousness of skin 
conditions in India, where 10–12 percent of the 
population suffers from them. From 121 people living 
in the country, 6000 dermatologists, most of whom 
work in the cities. The dermatologists are scarce in 
rural areas. Dermatologists currently employ invasive 
methods of detection such as biopsy, scrapings, 
bioscopy, patch testing, and prick tests. 

The allergen is useful for affected area during patch and 
prick testing. The skin may react to the allergen over 
many days, if not longer. The old methods for 
diagnosing skin diseases have major drawbacks as 
well. The median filter's primary drawback is its high 
computational expense. Furthermore, the median 
filter's software implementation yields inaccurate 
results. The problem with sharpening filters is leaving 
the output image with negative pixel values when a 
high pass mask is applied. 

Currently skin disease identification is performed by a 
medical professional; human must often search through 
many skin disease images before finding the desired 
type of disease. This process of manual recognition is 
slow and possesses a degree of subjectivity. The DL 
detection of skin cancer is a promising area of research 
with significant potential impact on healthcare. 

1.2 Proposed System  

The system's suggested remedy is a prototype with a 
dataset of six prevalent skin conditions. With this 
dataset, a patient can self-diagnose and study 
background information with condition before seeing a 
dermatologist. In remote locations, this prototype can 
be utilized in mobile hospitals. These days, mobile 
phones are used by everyone to stay connected. As a 
result, even the most isolated parts of the nation can 
access this system. 

The patient submits a data of the affected area to the 
prototype as contribution for the proposed system, 
which offers a non-invasive technique of skin disease 

identification. Any additional analysis is performed on 
this input image. Skin pricking or prodding is not 
necessary. The CNN, DL approach will be performing 
in the suggested system to identify skin condition. 

II. LITERATURE SURVEY 

Navaneeth et.al [1], express of skin cancer discovery 
by DCNN, Twenty color slides with melanoma images 
were analyzed by two linked computers. A 25 × 25 Rm 
spatial reduction was used during the digitization of 
each color slide. Traditional methods of digital image 
analysis were combined with new algorithms to 
enhance contrast on the entire image or selected areas, 
compare a skin lesion to statistical data inferred from 
another lesion, assess the lesion's shape, surface 
roughness, and the area where it transitions to normal 
skin, and examine a lesion from a chromatic 
perspective. The ability to assess features that are 
invisible to the human sight and to have an objective 
approach that is simple to standardize and consistently 
repeated are the theoretical motivations for this 
research.  

Stolz.W et.al [2], rule of dermatoscopy: a novel, useful 
technique for diagnosing malignant melanoma early, In 
paper the rule of dermoscopy was developed for 
dermoscopic differentiation between benign and 
malignant melanocytic lesions. From the ABCD score, 
sensitivity for MM was 92.8% and specificity was 
91.2%. Negative predictive value for MM was 95.8%, 
indicating that with the rule of ABCD in melanoma is 
only rarely missed. Positive predictive value was 
85.3%, reflecting a slightly higher rate of false-positive 
than false-negative figures.  

Binder. M et.al [3], provide an effective diagnostic 
methods for dermatologists with formal training. In this 
interobserver agreement was markedly increased in the 
ELM experts group but decreased in the ELM non-
experts group. The sensitivity of diagnosis was 
significantly increased in the ELM experts group, but 
decreased in the non-experts group. Finally, the 
diagnosis was excellent in the ELM experts’ group for 
oil immersion and was somewhat improved by ELM in 
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the non-experts group. 

Ganster. H et.al [4], automated melanoma recognition, 
the goal of automated melanoma recognition is 
performing the early detection of malignant melanoma 
through computerized image analysis of images 
acquired from ELM. Initially, a fusion strategy and 
segmentation algorithms are determine the binary mask 
of the skin lesion. To characterize a lesion's 
malignancy, features comprising parameters, shape, 
and radiometric features are computed. Statistical 
feature subset selection technique second-hand to 
choose notable features from this collection.   

Schmid-Saugeon et.al [5], In the direction of a 
computer-aided diagnosis system for skin lesions with 
pigmentation. When malignant melanoma is 
discovered early on, it is curable and causes no 
problems. For dermatologists, early detection of 
malignant melanoma is therefore vital. Given the 
current rate of accurate diagnosis, it is critical to create 
effective clinical diagnosis schemes and provide 
computer-aided diagnosis (CAD) systems to 
dermatologists. Because this imaging technique allows 
light to penetrate deeper into the skin for reveals the 
pigmented structures. The pigment's depth, various 
color shades become apparent, as does typically the 
separation between the lesion and the surrounding skin. 

Yuan. X et.al [6], SVM-based texture classification and 
its application to the early detection of melanoma. 
Using a combination of cross-polarization imaging, 
which analyzes a skin lesion's pigmentation 
characteristics, and trans illumination imaging, which 
identifies increased vasculature linked to malignant 
lesions, this system provides an early detection of skin 
cancer. The current system achieves excellent overall 
accuracy by using size difference based on lesion 
physiology. In this work, we investigate texture 
information for factors dermatologists consider when 
diagnosing skin cancer but has proven to be extremely 
challenging to apply automatically. Enhancing the 
DSS's overall capacity for decision support is the main 
objective. The goal is to classify the skin lesion as 
benign or malignant ONLY using texture information. 
To increase the generalization error rate and 

computational efficiency, the SVM methodology uses 
a three-layer mechanism. 

Garcia. R et.al [7], A review of computerized analysis 
of skin lesions with pigmentation. Developing 
trustworthy automated tools for identifying skin cancer 
from primary objectives. The significant disparity in 
published research on single and multiple PSL image 
analysis, and there is a dearth of information on 
automated lesion change detection. Currently, the best 
diagnostic outcome cannot be obtained with CAD 
systems on individual PSL image analysis. The 
additional growth of this research area is delayed by the 
lack of standard datasets for uniform evaluation. 

Barata. C et.al [8], two methods that use texture and 
color features to identify melanomas in dermoscopy 
images. The goal of this paper is to identify the optimal 
system for classifying skin lesions. The other goal is to 
evaluate the contribution of texture and color features 
to lesion classification and identify the more 
discriminative feature set. It is concluded that both 
approaches yield very good results, with color features 
performing better when used alone than texture 
features.  

Bovik.A et.al [9], Classification of melanoma on 
Dermoscopy Images Making Use of an Ensemble 
Neural Network Model. Here tests were conducted of 
individual pictures of questionable lesions. The author 
reviewed the image processing and ML for cancer 
detection, also with automatic detection. The CNN to 
integrate patient data into the classification of skin 
lesions also perform. The most recent research on 
ensemble, transfer learning, and CNN for skin lesion 
detection and classification was provided by another 
study. They were DL method is used for the detection 
of skin cancer. One such method is CNN-based. For 
improve the quality and attain accuracy, the researchers 
created their own dataset and employed data 
augmentation. 

Cellebi et.al [10], border detection with statistical 
region merging in dermoscopy images. For testing 
ninety dermoscopy images are performed.  Three sets 
of borders selected by dermatologists are used as the 
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ground truth in a metric that measures the border 
detection error. Four cutting-edge automated 
techniques are compared with the suggested approach: 
mean shift clustering, dermatologist-like tumor 
extraction algorithm, orientation-sensitive fuzzy c-
means, and the modified JSEG method. The outcomes 
show that border detection in dermoscopy images can 
be accomplished quickly and accurately with the 
approach described here.  

Suresh. A et,al [11], The dataset was used to identify 
the two main types of tumors, malignant and benign, 
using deep learning-based skin lesion segmentation 
and melanoma categorization CNN is used. Skin 
lesions, including benign, malignant, nonmelanocytic, 
and melanocytic tumors. The images were first 
enhanced and retouched using ESRGAN. 
Preprocessing involved resizing, normalizing, and 
augmenting the images. A CNN technique for classify 
skin lesion photos based on an overall result obtained 
after numerous iterations. Next, different transfer 
learning models were employed for fine-tuning, 
including Resnet50, InceptionV3, and Inception 
Resnet.  

Navaneeth et.al [12], Deep CNN is used for skin cancer 
detection. DL is best techniques for quickly and 
accurately diagnosing skin cancer (DL). CNN, DL 
technique, were engaged the two major categories of 
tumors: benign and malignant. Skin lesions, including 
benign, malignant, nonmelanocytic, and melanocytic 
tumors. The images were first enhanced and retouched 
using ESRGAN. Preprocessing involved resizing, 
normalizing, and augmenting the images.  

Balasubramaniam. V et.al [12], SVM classification 
combined with an artificial intelligence algorithm to 
diagnose melanoma from images. An artificial 
intelligence (AI) algorithm is used to compare 
dermoscopic images from digital single-lens reflex 
cameras, dermascopic smartphones, and a lightweight 
USB camera for assess the accuracy of melanoma 
identification. Thousands of test samples undergoing 
plastic surgery provide the datasets. The diagnostic 
trial is multi-centered, single-arm, and masked. When 
scheduling a biopsy, the aforementioned cameras 

record the controlled and suspicious skin lesions. 

Afroz, R. Zia et.al [14], Classifying skin lesions 
through machine learning techniques. Numerous AI 
techniques have helped to simplify the analysis of skin 
diseases, particularly skin lesions, as a result of the 
inventive advancement and advancement of 
computational resources. When these models are put 
into practice, the results are very striking; however, one 
of their shortcomings is that they are unable to identify 
certain skin lesion issues because of the intricate nature 
of the skin lesion images. This work presents a 
thorough analysis of methods for differentiating 
between skin diseases and healthy skin. Examiners will 
be able to develop efficient models that automatically 
distinguish healthy skin from images of diseased skin 
with the aid of this survey study. 

Inthiyaz et.al [15], Deep learning-based skin disease 
detection. The quality of life of the patient has been 
greatly impacted by skin disease. Skin diseases are 
becoming more common, and better results depend on 
early detection. G.P.S. are essential for the early 
detection of skin issues. Many attempts have been 
made to introduce antiquated medical practices in 
various parts of the world, particularly in less 
developed nations with less developed infrastructure. 
However, obstacles like the high cost of medical 
supplies and equipment and the lack of medical 
competence have made these attempts difficult. A 
combination of hereditary and environmental factors 
frequently contributes to skin disease. The majority of 
people still do not have access to the devices required 
for the early detection of these diseases in most parts of 
the world. 

III. PROPOSED SYSTEM DESIGN  

A suggested system architecture diagram would be 
utilized to illustrate the connections between various 
parts. They are typically made for systems that have 
both software and hardware, which are depicted in the 
diagram to demonstrate how they interact. 

The stage involved in the proposed system is shown in 
the figure . The system architecture, which is made up 
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of gathered image datasets, demonstrates how the 
suggested system functions in practice. These input 
image datasets are routed to the image pre-processing 
step, where a region of interest is extracted from skin 
lesion images by segmenting and normalizing the 
images. 

  
Fig 1 System Architecture 

 
The unwanted portion of skin lesions images are    

removed and sent to feature extraction. In the feature 

Fig 2. The overall Flow work in the system 
extraction stage, the system will extract the needed 

features from the images using CNN algorithm, after 
the feature extraction the data are sent to training 
phase of the model and then to the testing phase. After 
this the images are categorized into melanoma and 
penile. 
 
A flow work in system is shown in figure 2. One of the 
seven fundamental quality tools in project 
management, the over work in system shows the steps 
that must be taken in the most practical order to 
complete a given task in order to achieve its objectives. 
This kind of tool, also known as process maps, shows 
a sequence of steps with branching options that 
represent one or more inputs and convert them to 
outputs. 

IV. IMPLEMENTATION AND RESULT 
ANALYSIS 

4.1 Implementation 

Using an appropriate Deep Learning technique, a 
business intelligent model has been developed in this 
work to classify different on a particular business 
structure deal with Skin Disease. A scientific method 
was used to assess the model's accuracy. Convolution 
Neural Networks (CNN) are what we're using to 
construct our model. 

In the mathematics, the convolution is a mathematical 
operation on two functions (f and g) that produces a 
third function expressing how the shape of one is 
modified by the other. In other words, convolution is 
one way of applying a filter to one function and 
obtaining the resulting function. The concept of 
convolution operation is widely used over the various 
fields of computer science. Then, let’s take a look at  
how the convolution operation. 

Convolution Operation:  

    G = H * F 

 
The meaning of the negative sign in F[i-u, j-v] is that 
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first we flip the filter F[u,v] into F[-u,-v] and translate 
it by ‘i’ and ‘j’, so that eventually the filter F[u,v] 
becomes F[i- u, j-v]. And finally perform the 
multiplication with the image H[u,v] to get the 
resulting value G[i,j]. 

4.2. Result Analysis  

Result analysis encompasses the thorough examination 
and interpretation of findings derived from 
experiments, simulations, or studies. This involves the 
assessment of data, identification of patterns, and the 
derivation of meaningful conclusions. We will measure 
the performance of our classification model on our 
prepared image dataset and test it on it in the final 
project. We test the efficacy of classifiers using 
accuracy in order to assess our developed 
classification's performance and compare it to existing 
methods. Knowing the predictive capacity of a model 
on a fresh instance after it has been built is a critical 
topic.  

One would be interested in knowing how a predictive 
model would function on data that it hasn't seen during 
the model-building process once it has been 
constructed using historical data. Even different model 
types may be tried for the same prediction problem, and 
then one may compare the models' prediction 
performance to determine which model should be used 
in a real-world scenario requiring decision-making. 
Commonly used performance metrics, such accuracy 
and recall, can be used to assess a predictor's 
performance. The most popular performance indicators 
will be discussed first, followed by an explanation and 
comparison of a few well-known estimating 
techniques.  

A coincidence matrix is the main source of 
performance metrics in classification tasks. There are 
also the formulas for the most widely used metrics that 
can be determined using the coincidence matrix. 

V. CONCLUSION  

This system falls under DL, which is currently an 
advanced technique. CNN works better when 
processing images, particularly when it comes to image 

classification. We come to the conclusion that the 
developed system is yielding more accurate results. 
The final objective is to create an AI power-driven 
mechanism to distinguish skin cancers in real moment. 
To this end, DL based approach is developed to help 
dermatologists identify skin cancers quickly and 
truthfully. We talked about various deep learning 
architectures that are employed to identify skin 
cancers, with a particular emphasis on applying DL 
algorithms to classify skin cancers. This work 
examined the effectiveness and computational expense 
of several deep learning techniques discussed. We lack 
large skin lesion datasets, which limits the performance 
of DL algorithms in skin cancer detection. 
Furthermore, the majority of skin lesion datasets 
contain pictures of white skin; testing the DL models 
on skin tones will result in diminish in the truthfulness 
of the DL algorithms. In the upcoming, we develop 
new approach   for color bias in skin lesion datasets; 
data with different skin tones can be gathered. 
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