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Jufriadif Naàm | ID Scopus : 57189371499 | SAFE-Network - INDONESIA

Additional Menu

About The Journal

Privacy Statement

Aims and Scope

Author Guidelines

Review Process

Article Processing Charges

Publication Ethics

Open Access

Copyright and License Statement

Archive Policy

Plagiarism Policy

Partner:

Supported:

  

 

http://medinftech.org/index.php/medinftech/index
http://medinftech.org/index.php/medinftech/search
http://medinftech.org/index.php/medinftech/login
http://medinftech.org/index.php/medinftech/user/register
http://medinftech.org/index.php/medinftech/issue/current
http://medinftech.org/index.php/medinftech/issue/archive
http://medinftech.org/index.php/medinftech/about/editorialTeam
http://medinftech.org/index.php/medinftech/Reviewers
http://medinftech.org/index.php/medinftech/announcement
http://medinftech.org/index.php/medinftech/about/contact
http://medinftech.org/index.php/medinftech/index
https://www.scopus.com/authid/detail.uri?authorId=56242366200
https://www.scopus.com/authid/detail.uri?authorId=57190968285
https://www.scopus.com/authid/detail.uri?authorId=56387694900
https://www.scopus.com/authid/detail.uri?authorId=58651370600
https://www2.scopus.com/authid/detail.uri?authorId=56161996000
https://www.scopus.com/authid/detail.uri?authorId=13609620100
https://www.scopus.com/authid/detail.uri?authorId=57223960828
https://www.scopus.com/authid/detail.uri?authorId=56156931200
https://www.scopus.com/authid/detail.uri?authorId=57201852920
https://www.scopus.com/authid/detail.uri?authorId=58062887500
https://www.scopus.com/authid/detail.uri?authorId=16048432600
https://www.scopus.com/authid/detail.uri?authorId=57246220800
https://www.scopus.com/authid/detail.uri?authorId=57189371499
https://medinftech.org/Template_MEDINFTech.doc
http://medinftech.org/index.php/medinftech/about
http://medinftech.org/index.php/medinftech/about/privacy
https://medinftech.org/index.php/medinftech/AimsAndScope
https://medinftech.org/index.php/medinftech/AuthorGuidelines
https://medinftech.org/index.php/medinftech/ReviewProcess
https://medinftech.org/index.php/medinftech/ArticleProcessingCharges
https://medinftech.org/index.php/medinftech/PublicationEthics
https://medinftech.org/index.php/medinftech/OpenAccess
https://medinftech.org/index.php/medinftech/CopyrightandLicenseStatement
https://medinftech.org/index.php/medinftech/ArchivePolicy
https://medinftech.org/index.php/medinftech/PlagiarismPolicy
https://aptikom-journal.id/home/index.php/our-partners/
https://doi.relawanjurnal.id/
https://www.turnitin.com/


25/08/25, 09.48Reviewers | Journal Medical Informatics Technology

Page 1 of 2http://medinftech.org/index.php/medinftech/Reviewers

Journal Medical Informatics Technology

 Sear       Login Register Current Archives Editorial Team Reviewers Announcements Contact

Home /  Reviewers

Reviewers

Christophoros Nikou | Scopus ID: 7004062610 | Ionnina University - GREECE

Allya Paramita Koesoema | Scopus ID: 15060531500 | Institut Teknologi Bandung- WiE IEEE - INDONESIA

Anita Desiani| Scopus ID: 57194026293 |Universitas Sriwijaya - INDONESIA

Ferda Ernawan| Scopus ID: 53663438800 |Universiti Malaysia Pahang - MALAYSIA

Telly Kamelia| Scopus ID: 35603752000 |Universitas Indonesia - INDONESIA

Dahlan Abdullah | Scopus ID: 57205132023 | Universitas Malikussaleh - INDONESIA

Mohammed Faris Abdulghani| Scopus ID: 59166121000| University of Ninevah - IRAQ

Dewi Yanti Liliana| Scopus ID: 43461515300 | Politeknik Negeri Jakarta- WiE IEEE - INDONESIA

Didi Rosiyadi | Scopus ID: -| Badan Riset dan Inovasi Nasional - INDONESIA

Eka Sari |Scopus ID: 54880886000 | Universitas Sultan Ageng Tirtayasa - INDONESIA

Muhammad Haris| Scopus ID: 57194026293 |Toyota Technological Institute - JAPAN

Erwin| Scopus ID: 57200564504 |Universitas Sriwijaya - INDONESIA

Hilman Ferdinandus Pardede| Scopus ID: 55351397700  | Badan Riset dan Inovasi Nasional - INDONESIA

Hurriyatul Fitriyah | Scopus ID: 35423826400 | Universitas Brawijaya- WiE IEEE - INDONESIA

Irwansyah Saputra| Scopus ID: 57219121346 | Universitas Nusa Mandiri - INDONESIA

Linawati | Scopus ID: 52763653600 | Universitas Udayana- WiE IEEE - INDONESIA

Nita Merlina| Scopus ID: 57208280328 | Universitas Nusa Mandiri - INDONESIA

Novrita Idayanti |Scopus ID: 57189363284 | Badan Riset dan Inovasi Nasional - INDONESIA

Nurmalasari | Scopus ID: 57216691395 | Universitas Nusa Mandiri - INDONESIA

Nur Afny Catur Andryani | Scopus ID: 35174188700 | Universitas Bina Nusantara- WiE IEEE - INDONESIA

Oemie Kalsoem | Scopus ID: 56906981800 | Laboratorium Khusus Patologi Bandung - INDONESIA

Radhiyatul Fajri |Scopus ID: 57956375200 | Badan Riset dan Inovasi Nasional - INDONESIA

Riri Fitri Sari | Scopus ID: 7005028924 | Universitas Indonesia- WiE IEEE - INDONESIA

Shinta Oktaviana, R | Scopus ID: 57208721327 | Universitas Nusa Mandiri - INDONESIA

Sri Hadianti | Scopus ID: 57215526609| Universitas Nusa Mandiri - INDONESIA

Sukmawati Anggraeni Putri | Scopus ID: 57200216199 | Universitas Nusa Mandiri - INDONESIA

Windu Gata| Scopus ID: 57193213766 | Universitas Nusa Mandiri - INDONESIA

Additional Menu

About The Journal

Privacy Statement

Aims and Scope

Author Guidelines

Review Process

Article Processing Charges

Publication Ethics

Open Access

Copyright and License Statement

Archive Policy

Plagiarism Policy

Partner:

Supported:

  

 

http://medinftech.org/index.php/medinftech/index
http://medinftech.org/index.php/medinftech/search
http://medinftech.org/index.php/medinftech/login
http://medinftech.org/index.php/medinftech/user/register
http://medinftech.org/index.php/medinftech/issue/current
http://medinftech.org/index.php/medinftech/issue/archive
http://medinftech.org/index.php/medinftech/about/editorialTeam
http://medinftech.org/index.php/medinftech/Reviewers
http://medinftech.org/index.php/medinftech/announcement
http://medinftech.org/index.php/medinftech/about/contact
http://medinftech.org/index.php/medinftech/index
https://www.scopus.com/authid/detail.uri?authorId=7004062610
https://www.scopus.com/authid/detail.uri?authorId=15060531500
http://medinftech.org/index.php/medinftech/management/settings/Telly%20Kamelia%7C%20ID%20Scopus:%C2%A035603752000%20%7CUniversitas%20Indonesia%20-%20INDONESIA
https://www2.scopus.com/authid/detail.uri?authorId=53663438800
https://www2.scopus.com/authid/detail.uri?authorId=35603752000
https://www.scopus.com/authid/detail.uri?authorId=57205132023
https://www.scopus.com/authid/detail.uri?authorId=59166121000
https://www.scopus.com/authid/detail.uri?authorId=43461515300
https://www.scopus.com/authid/detail.uri?authorId=54880886000
https://www2.scopus.com/authid/detail.uri?authorId=56285545200
https://www2.scopus.com/authid/detail.uri?authorId=57200564504
https://www.scopus.com/authid/detail.uri?authorId=55351397700
https://www.scopus.com/authid/detail.uri?authorId=https://www.scopus.com/authid/detail.uri?authorId=35423826400
https://www.scopus.com/authid/detail.uri?authorId=57219121346
https://www.scopus.com/authid/detail.uri?authorId=52763653600
https://www.scopus.com/authid/detail.uri?authorId=57208280328
https://www.scopus.com/authid/detail.uri?authorId=57189363284
https://www2.scopus.com/authid/detail.uri?authorId=57216691395
https://www.scopus.com/authid/detail.uri?authorId=35174188700
https://www.scopus.com/authid/detail.uri?authorId=56906981800
https://www.scopus.com/authid/detail.uri?authorId=57956375200
https://www.scopus.com/authid/detail.uri?authorId=7005028924
https://www.scopus.com/authid/detail.uri?authorId=57208721327
https://www2.scopus.com/authid/detail.uri?authorId=57215526609
https://www.scopus.com/authid/detail.uri?authorId=57200216199
https://www.scopus.com/authid/detail.uri?authorId=57193213766
https://medinftech.org/Template_MEDINFTech.doc
http://medinftech.org/index.php/medinftech/about
http://medinftech.org/index.php/medinftech/about/privacy
https://medinftech.org/index.php/medinftech/AimsAndScope
https://medinftech.org/index.php/medinftech/AuthorGuidelines
https://medinftech.org/index.php/medinftech/ReviewProcess
https://medinftech.org/index.php/medinftech/ArticleProcessingCharges
https://medinftech.org/index.php/medinftech/PublicationEthics
https://medinftech.org/index.php/medinftech/OpenAccess
https://medinftech.org/index.php/medinftech/CopyrightandLicenseStatement
https://medinftech.org/index.php/medinftech/ArchivePolicy
https://medinftech.org/index.php/medinftech/PlagiarismPolicy
https://aptikom-journal.id/home/index.php/our-partners/
https://doi.relawanjurnal.id/
https://www.turnitin.com/


25/08/25, 09.48Reviewers | Journal Medical Informatics Technology

Page 2 of 2http://medinftech.org/index.php/medinftech/Reviewers

Yoke Saadia Irawan | Scopus ID: 6507461266 | Institut Teknologi Bandung - INDONESIA

Yus Natali| Scopus ID: 57201717884 | Institut Teknologi Telkom Jakarta - WiE IEEE - INDONESIA

This work is licensed under a Creative Commons Attribution-4.0 International Public License (CC BY 4.0).

https://www.scopus.com/authid/detail.uri?authorId=57201717884
https://www.grammarly.com/
https://info.flagcounter.com/1fbc
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


25/08/25, 09.47Volume 1 No. 3, September 2023 | Journal Medical Informatics Technology

Page 1 of 2http://medinftech.org/index.php/medinftech/issue/view/3

Journal Medical Informatics Technology

 Sear       Login Register Current Archives Editorial Team Reviewers Announcements Contact

Home /  Archives /  Volume 1 No. 3, September 2023

Volume 1 No. 3, September 2023

Journal Medical Informatics Technology, with E-ISSN number 2988-7003 (Online -

Electronic), focuses on innovative applications, development of new technologies and

efficient solutions in Health Professions, Medicine, Neuroscience, Nursing, Dentistry,

Immunology, Pharmacology, Toxicology, Psychology, Pharmaceutics, Medical Records,

Disease Informatics, Medical Imaging, Artificial Intelligence and scientific research to

improve knowledge and practice in the field of Medical.

Since September 30th, 2023, the September 2023 regular issue has been accessible

online. It contains 5 original research articles, all authored or co-authored by

17 contributors from Indonesia. 

Published: 2023-09-30

Additional Menu

About The Journal

Privacy Statement

Aims and Scope

Author Guidelines

Review Process

Article Processing Charges

Publication Ethics

Open Access

Copyright and License Statement

Archive Policy

Plagiarism Policy

Partner:

Supported:

  

 

Mr
MENDINFTech
JOURNALMEDICALINFORMATICSTECHNOLOGY

Vol.1No.3(2023)
JOURNAL

MEDICALINFORMATICSTECHNOLOGY
ISSN2988-7003(online)
DOI:10.37034/medinftech

Penerbit:SAFE-Network
Email:jmedinftech@gmail.com

Optimization of The Machine Learning Approach using Optuna in Heart Disease Prediction

 Abstract view: 461 times |  Download: 421 times |  https://doi.org/10.37034/medinftech.v1i3.15

 Full text

Enhancing Skin Cancer Classification Using Optimized InceptionV3 Model

 Abstract view: 322 times |  Download: 351 times |  https://doi.org/10.37034/medinftech.v1i3.14

 Full text

A Tripartite Machine Learning Approach for Accurate Prognosis of COVID-19 Patient Survival

 Abstract view: 148 times |  Download: 152 times |  https://doi.org/10.37034/medinftech.v1i3.13

 Full text

The Relationship between Age, Education, and Maternal Employment with Exclusive Breastfeeding in Children

Aged 6 - 23 Months in Kalirejo, Malang Regency

 Abstract view: 167 times |  Download: 125 times |  https://doi.org/10.37034/medinftech.v1i3.17

Articles

Sri Hadianti,  Universitas Nusa Mandiri,  Indonesia

Wan Ahmad Gazali Kodri,  Universitas Nusa Mandiri ,  Indonesia

59-64



Daniati Uki Eka Saputri,  Universitas Nusa Mandiri,  Indonesia

Nurul Khasanah,  Universitas Nusa Mandiri,  Indonesia

Faruq Aziz,  Universitas Nusa Mandiri,  Indonesia

Taopik Hidayat,  Universitas Nusa Mandiri,  Indonesia

65-69



Faruq Aziz,  Universitas Nusa Mandiri,  Indonesia 70-74



Nanda Amalia Ramadhanti,  Universitas Airlangga,  Indonesia

Muhammad Rifqo Hafidzudin Farid,  Universitas Airlangga,  Indonesia

Salma Fadila,  Universitas Airlangga,  Indonesia

Adristi Hanun Naziliah,  Universitas Airlangga,  Indonesia

Putu Laksmi Febriyani,  Universitas Airlangga,  Indonesia

Clarisa Christina Gabriella,  Universitas Airlangga,  Indonesia

Alya Shafira Hewiz,  Universitas Airlangga,  Indonesia

75-80

http://medinftech.org/index.php/medinftech/index
http://medinftech.org/index.php/medinftech/search
http://medinftech.org/index.php/medinftech/login
http://medinftech.org/index.php/medinftech/user/register
http://medinftech.org/index.php/medinftech/issue/current
http://medinftech.org/index.php/medinftech/issue/archive
http://medinftech.org/index.php/medinftech/about/editorialTeam
http://medinftech.org/index.php/medinftech/Reviewers
http://medinftech.org/index.php/medinftech/announcement
http://medinftech.org/index.php/medinftech/about/contact
http://medinftech.org/index.php/medinftech/issue/view/3
http://medinftech.org/index.php/medinftech/index
http://medinftech.org/index.php/medinftech/issue/archive
https://medinftech.org/Template_MEDINFTech.doc
http://medinftech.org/index.php/medinftech/about
http://medinftech.org/index.php/medinftech/about/privacy
https://medinftech.org/index.php/medinftech/AimsAndScope
https://medinftech.org/index.php/medinftech/AuthorGuidelines
https://medinftech.org/index.php/medinftech/ReviewProcess
https://medinftech.org/index.php/medinftech/ArticleProcessingCharges
https://medinftech.org/index.php/medinftech/PublicationEthics
https://medinftech.org/index.php/medinftech/OpenAccess
https://medinftech.org/index.php/medinftech/CopyrightandLicenseStatement
https://medinftech.org/index.php/medinftech/ArchivePolicy
https://medinftech.org/index.php/medinftech/PlagiarismPolicy
https://aptikom-journal.id/home/index.php/our-partners/
https://doi.relawanjurnal.id/
https://www.turnitin.com/
http://medinftech.org/index.php/medinftech/article/view/15/17
http://medinftech.org/index.php/medinftech/article/view/14/19
http://medinftech.org/index.php/medinftech/article/view/13/20
http://medinftech.org/index.php/medinftech/article/view/15
http://medinftech.org/index.php/medinftech/article/view/14
http://medinftech.org/index.php/medinftech/article/view/13
http://medinftech.org/index.php/medinftech/article/view/17
taopikhidayat




25/08/25, 09.47Volume 1 No. 3, September 2023 | Journal Medical Informatics Technology

Page 2 of 2http://medinftech.org/index.php/medinftech/issue/view/3

 Full text

Comparison Algorithm on Machine Learning for Student Mental Health Data

 Abstract view: 371 times |  Download: 286 times |  https://doi.org/10.37034/medinftech.v1i3.18

 Full text



Sri Nuarini,  Universitas Nusa Mandiri Jakarta,  Indonesia

Siti Fauziah,  Universitas Nusa Mandiri Jakarta,  Indonesia

Nissa Almira Mayangky,  Universitas Nusa Mandiri Jakarta,  Indonesia

Ridan Nurfalah,  Universitas Nusa Mandiri Jakarta,  Indonesia

81-85



This work is licensed under a Creative Commons Attribution-4.0 International Public License (CC BY 4.0).

https://www.grammarly.com/
https://info.flagcounter.com/1fbc
http://medinftech.org/index.php/medinftech/article/view/17/22
http://medinftech.org/index.php/medinftech/article/view/18/23
http://medinftech.org/index.php/medinftech/article/view/18
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


  

65 

 

 

Enhancing Skin Cancer Classification Using Optimized  

InceptionV3 Model 

Nurul Khasanah
1
, Daniati Uki Eka Saputri

2*
, Faruq Aziz

3,
 and Taopik Hidayat

4
 

1,2,3,4 Universitas Nusa Mandiri, Indonesia 

MEDINFTech is licensed under a Creative Commons 4.0 International License. 

 

ARTICLE HISTORY  A B S T R A C T  

Received: 06 September 23 

Final Revision: 12 September 23 

Accepted: 15 September 23 

Online Publication:  30 September 23 

Skin cancer is a disease that starts in skin cells characterized 

by uncontrolled growth that can attack skin tissue. Although 

it has a high cure rate if treated in a timely manner, a delay in 

diagnosis can have serious consequences. The use of 

computer technology, especially Artificial Intelligence (AI), 

has played an important role in improving health services, 

including in the context of skin cancer. New innovations in 

the classification and detection of skin cancer using artificial 

neural networks have led to significant improvements in 

diagnosis and treatment. One promising approach is using 

the InceptionV3 algorithm, which has high accuracy and is 

capable of processing high-resolution images. This study 

aims to implement InceptionV3 to classify two types of skin 

cancer, namely malignant and benign, with an emphasis on 

improving accuracy performance. With the pre-processing 

process, namely augmentation and the addition of several 

features, this study aims to provide accurate and efficient 

results in skin cancer classification. The results of this study 

can have a positive impact in increasing the accuracy of early 

detection of skin cancer, especially by future researchers. 
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Classification, Skin Cancer , InceptionV3, 

Malignant and Benign 

CORRESPONDING AUTHOR 

daniati.due@nusamandiri.ac.id 

DOI 

10.37034/medinftech.v1i3.14S 

 

1. Introduction 

Skin cancer is a type of cancer that starts in skin cells 

and is characterized when skin cells grow 

uncontrollably and have the potential to attack 

surrounding tissues or all layers of the skin [1]. Even 

though it can be detected at an early stage and has a 

high cure rate if treated on time, a late or inaccurate 

diagnosis can have a serious impact on the patient [2], 

[3].  

The use of computer technology to improve health 

service standards has been widely applied, one of 

which is the application of artificial intelligence (AI) 

which has a number of important roles in the health 

context, especially in the context of cancer. AI is used 

for various functions such as disease diagnosis, 

prognostic prediction, classification of cancer types, 

and analysis of various pathologies [4].  

This can be a solution to overcome problems faced in 

the health sector, including accelerating the 

classification of cancer images so that they are more 

efficient [5]. New innovations in the classification and 

detection of skin cancer using neural networks have 

opened the door for significant improvements in the 

diagnosis and treatment of skin cancer. Artificial 

intelligence technologies, such as artificial neural 

networks, have brought great benefits in the fields of 

medicine and dermatology, especially when it comes to 

medical image analysis [6].  

One promising approach is the use of neural networks 

algorithms such as InceptionV3 for classifying 

dermatological images and detecting types of skin 

cancer [3]. The InceptionV3 algorithm is a neural 

network architecture capable of classifying images 

with a high degree of accuracy and processing images 

with high resolution [7], [8]. The use of deep learning 

algorithms such as InceptionV3 has been successfully 

applied by many researchers for image classification 

[3], [8], [9], [10], [11]. One of them was carried out by 

N. Dong, et al in 2020 by carrying out a cell 

classification that combines Inception v3 and artificial 

features, which effectively improves the accuracy of 

cervical cell recognition and achieves accurate and 

effective cervical cell image classification based on 

Herlev Data set [12]. 

This study aims to implement the InceptionV3 

algorithm for the classification of two types of skin 

cancer with a focus on increasing accuracy. There are 

two types of skin cancer used, namely malignant and 

the second type of skin cancer is benign. By carrying 
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out pre-processing processes such as image 

augmentation, split data and adding several additional 

features to the InceptionV3 algorithm, it is hoped that it 

will be able to provide the best accuracy performance 

results and efficiency in classifying skin cancer types. 

2. Research Method 

The following are the stages of research conducted by 

researchers presented in Figure 1.  

. 

Figure 1. Research Method 

2.1. Skin Cancer Image Dataset   

The dataset used in this study was taken from the 

internet site, namely kaggle which contains a dataset of 

skin cancer images for the process of classifying skin 

cancer types. Kaggle provides image types of skin 

cancer with 2 classes, namely malignant and benign. 

The total data is 2,637 images, with 1,440 benign class 

images and 1,197 malignant class images [13].  

Figure 2 is an example of each image used in this 

study, where Figure 2(a) is a type of malignant skin 

cancer and Figure 2(b) is a type of benign skin cancer. 

  

Figure 2. Skin cancer image used for research 

2.2. Augmentation 

The image augmentation process is a technique for 

increasing the number of image data variations 

available in the training dataset so that the image 

becomes larger than the original number [14].   

The goal is to improve the performance of machine 

learning models. The augmentation processes carried 

out at this stage are rescale, image rotation, shift, and 

also horizontal flip. 

2.3. Image Split (Training Data and Testing Data) 

Separation of images into training data and testing data 

is an important step in the development of image 

recognition or classification models. The goal of this 

split is to train the model on data not used in the test, so 

as to gauge how well the model generalizes to data it 

has never seen before[15].  

2.4. Classification of Inceptionv3 

The classification process using the InceptionV3 

method was carried out on 2 types of skin cancer 

images, namely malignant and benign images. In this 

study, the method involves the use of the InceptionV3 

architecture, which has two main stages, namely the 

feature learning stage and the classification stage [16].  

At this hold, the image resizing automation process is 

also carried out before classification is carried out. The 

image resizing process changes the physical size of the 

image. The main purpose of this process is to change 

the image resolution, the number of pixels or details 

contained in the image [17]. The resize process 

automatically resizes the image to be equal to 224x224 

in size. 

In this study, a classification process was carried out, 

where after going through the feature learning stage, 

the InceptionV3 model issued a classification in the 

form of a probability distribution of classes that might 

exist in the dataset. The class with the highest 

probability is considered as the final classification of 

the model. 

2.5. Evaluation Models 

The testing and evaluation stage is an important stage 

in scientific research, especially in the context of 

developing models or experiments [18]. At this stage, 

the validation process is carried out on the InceptionV3 

model that has been built using training data. Then 

evaluate the accuracy of the model using the confusion 

matrix. Figure 3 below is a confusion matrix with 4 

different combinations of predicted values and actual. 

values. 

 

Figure 3. Confusion Matrix 
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The confusion matrix helps in understanding the extent 

to which the model predicts correctly or incorrectly for 

each class. Usually, in the case of two classes (positive 

and negative) with four elements namely True 

Positives (TP), True Negatives (TN), False Positives 

(FP), False Negatives (FN) [19]. 

3.  Result and Discussion 

3.1. Classification of Inceptionv3 

The process of implementing the InceptionV3 

algorithm to create a model is done by first changing 

all image dimensions to 224x224 as shown in Figure 4 

below. 

 

Figure 4. Image after resizing process 

The InceptionV3 training model is given a pre-trained 

weight, namely imagenet with additional features such 

as learning_rate, optimizer, epochs to improve 

classification accuracy performance. 

The results of the 10 epoch training model obtained a 

loss value of 0.2762, and an accuracy value of 0.8665. 

the loss and accuracy values can be said to be good for 

training data. 

3.2. Evaluation Models  

At this stage an evaluation process is carried out on the 

training model. Evaluation is described in the form of a 

confusion matrix as shown in Figure 5. 

 

Figure 5. Confusion matrix from validation data results 

Figure 5 shows that the model correctly classifies 163 

images with the Benign class, and 169 images with the 

Malignant class are classified correctly. then there were 

131 images classified incorrectly as the Malignant 

class, then as many as 197 images incorrectly classified 

in the Benign class. 

 

Figure 6. The results of accuracy  

The results of the accuracy of the training data show an 

increase when given a higher epoch, but conversely the 

results of the accuracy of the validation data show a 

decrease when the epoch is higher. The results of the 

accuracy comparison can be seen in Figure 6. 

 

Figure 7. The results of loss  

Figure 7 shows the results of loss or misclassification 

values for training data and validation data. The results 

show that the loss value for the validation data 

decreases when the epoch value is added, and the loss 

value for the training data shows that there is no 

change when the epoch is higher. This happens because 

when building the model, it is given a pre-trained 

weight, namely imagenet. 

Picture. 8 is the result of evaluating the classification 

process using the InceptionV3 model which is shown 

in the confusion matrix in Figure 8.. 
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Figure 8. Confusion matrix of image classification results 

It can be seen that the precision generated for each 

class is 0.55 for the Benign class and 0.46 for the 

Malignant class. Precision measures the degree to 

which a model actually correctly predicts positives. 

Then the recall results generated for each class are 0.45 

for the Benign class and 0.56 for the Malignant class. 

Recall shows how far the model can detect all true 

positive cases. The f1-score result for the Benign class 

is 0.50 and for the Malignant class is 0.51 which means 

that the closer to the value 0 the result is said to be less 

good. 

4.  Conclusion 

In this study, we have trained and evaluated a 

classification model to recognize skin cancer using a 

dataset containing images of skin cancer categorized as 

benign and malignant. The model's ability to recognize 

skin cancer with an accuracy of 50.30% indicates that 

the model has not reached an optimal level of 

performance. The precision of 46.17% indicates the 

model's ability to correctly identify the malignant class 

(positive) but has a fairly high rate of false positives. 

Recall of 56.33% shows the ability of the model to find 

most of the actual malignant classes. F1-Score of 

50.75% describes the balance between precision and 

recall. Nonetheless, these results indicate that the 

model can contribute to automatic identification of skin 

cancer. However, there is room for improvement in 

improving model performance, such as applying data 

augmentation techniques, exploring more complex 

model architectures, or improving hyperparameter 

tuning parameters. This study recognizes that skin 

cancer classification is a complex task and often 

requires more and more high-quality data and further 

research to achieve better performance. 
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