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 This study aimed to develop a mobile application for early skin cancer 

screening while simultaneously enhancing public awareness of skin health, 

with a case study conducted in the coastal area of Muara Angke, North 

Jakarta. The research was motivated by high levels of ultraviolet radiation 

exposure and limited access to healthcare services, which often lead to 

delayed skin cancer detection. An empirical quantitative approach was 

employed by utilizing a Convolutional Neural Network (CNN) based on the 

ResNet50 architecture, deployed through a cloud based infrastructure and 

integrated into a Flutter based mobile application. The system was designed 

using an edge cloud computing approach to address the computational 

limitations of mobile devices. The results indicated that the application 

effectively performed preliminary skin lesion screening, provided 

classification outcomes with confidence scores, and delivered accessible 

skin health education content. Although the application was not intended to 

serve as a medical diagnostic tool, it demonstrated significant potential to 

support early detection efforts and improve community level awareness of 

skin health. This study contributes to the advancement of mobile health (m-

health) by emphasizing the practical implementation of AI based 

applications tailored to community needs. 
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1. Introduction  
Skin cancer is still a prevalent and fast growing type of cancer across the globe, mainly resulting 

from too much exposure to ultraviolet (UV) rays and not enough understanding among people about keeping 

their skin healthy [1]. The World Health Organization (WHO) states that finding skin cancer early greatly 

increases the chances of survival, but many developing nations, like Indonesia, still have trouble providing 

enough skin check-ups. People in coastal areas like Muara Angke often encounter more difficulties because 

https://creativecommons.org/licenses/by-sa/4.0/
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they don't have good healthcare facilities and many can't use digital devices well, which means they are 

diagnosed and treated later. 

The growth of mobile phones and technology has created fresh possibilities for taking care of health 

before problems start, specifically using health apps on phones (m-health). These apps can provide medical 

help that is easy to get to and doesn't cost a lot [2]. Using these kinds of apps has become more and more 

common to help spot diseases early and keep an eye on your own health [3]. In the field of skin care, tools 

that use artificial intelligence (AI) have proven to be very good at helping find different kinds of skin 

problems by looking at images [4]. 

Convolutional Neural Networks (CNNs) have greatly improved the correctness of categorizing 

medical images because they are good at pulling out key visual details [5]. Architectures built on CNNs, like 

ResNet50, are well-known for their powerful skill in both pulling out key details and using knowledge gained 

from other areas, making them a good fit for sorting medical images [6]. Getting data ready and making it 

better are essential for making the model work well in different situations and reducing the chance of it 

focusing too much on the training data [7]. Newer research has also looked at up to date structures like 

EfficientNet and ResNet, indicating that ResNet provides a more consistent way to pull out key details even 

when the images change, which is helpful for using them on cloud services and mobile devices [8]. 

  However, putting deep learning models straight onto mobile devices is still hard because they need a 

lot of computing power and storage space [9]. Therefore, using both cloud computing and simple CNN 

structures has become a good way to help AI powered diagnoses on mobile devices [10]. Combining CNN-

based models with mobile tools like Flutter lets developers create diagnostic apps that are quick to respond 

and work on different types of devices [11]. Also, methods for making AI clear (XAI) have become a key 

step in helping people trust and understand AI systems in medicine [12]. Human AI systems working 

together can now find skin cancer in real time using smartphone apps, connecting high level accuracy with 

easy access for the public [13]. 

This research seeks to create a mobile app designed for preliminary skin cancer detection and 

promoting understanding of healthy skin, focusing on the inhabitants of the Muara Angke area. The 

application combines a CNN model, which has been refined from the ResNet50 framework, alongside a 

Flutter-built mobile user interface and a Google Cloud infrastructure. Aside from the automated detection 

feature, the application offers instructional sections to increase users' knowledge regarding skin health 

practices. 

The goals of this investigation are divided into three parts: 

1. To create and enhance a CNN based system that precisely categorizes different types of skin lesions. 

2. The plan is to incorporate the finalized model into a mobile application linked to the cloud, utilizing 

Flutter. 

3. The aim is to determine how user friendly the developed application is, how accurate it is, and how 

well it performs in everyday scenarios. 

The innovative aspect of this study is the combination of sophisticated learning techniques, mobile 

devices, and instruction on public health all within a single, useful platform. It makes a contribution in two 

ways: first, technologically, through the use of a CNN system hosted in the cloud; and second, socially, by 

encouraging prompt identification and understanding of digital health issues in populations that are often 

overlooked. 

 

2. Research Method 

2.1.  Research Design 
This investigation employs an AI based practical research framework that utilizes an experimental 

and straightforward quantitative method, centering on the creation and assessment of an advanced system 

designed for the timely identification of skin cancer. 

The research makes use of an empirical data centric method, where AI algorithms are developed, 

refined, and confirmed using authentic dermatological visuals to replicate actual diagnostic scenarios. 

The procedural approach conforms to the standard layout of AI empirical investigation, 

encompassing data collection, algorithm development, performance assessment, and system implementation. 

The utilitarian characteristic of this study is embodied in the conversion of abstract AI principles into an 

operational, tangible application that bolsters communal health examinations. 

As highlighted by Lee and Park [14], AI empirical studies in the realm of medical imaging place 

importance on repetitive experimentation, constantly adjusting algorithmic parameters and evaluating 

algorithmic adaptability across varying conditions. Similarly, Elgendi et al. [15] underscore that the 

efficiency of AI healthcare studies hinges on quantifiable, reproducible experiments that involve both 

algorithmic and user-centered assessment criteria. 
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Consequently, this research strategy incorporates empirical AI algorithmic validation with applied 

mobile implementation, connecting the divide between AI advancement and ease of access to communal 

health resources. The integration of empirical exactness and real world implementation guarantees both 

technological and societal influence. 

2.2.  Research Time and Place  
This research was conducted from November 2025 to December 2025. The case study took place in 

Muara Angke, North Jakarta, Indonesia, a coastal community characterized by high outdoor activity 

exposure. The location was selected to support the applicationôs evaluation in a real world community setting 

and to assess its potential role in improving skin health awareness among the general public. 

2.3.  Application Workflow 
 

 
Figure.1 Application Flowchart Workflow 

 

The proposed mobile application employs a user centered approach that prioritizes simplicity, 

usability, and clear interaction throughout the diagnostic process. The application workflow, illustrated in 

Figure 1, shows the sequence of steps users follow, beginning from authentication to receiving AI generated 

diagnostic results. 

After signing in or creating an account, users access the main interface consisting of three key 

menus: the Scan Menu, the Result Menu, and the Profile Menu. In the Scan Menu, users upload or capture a 

skin image, which is then analyzed by a CNN model on a remote server to determine whether the detected 

lesion is benign or potentially malignant. Through the Result Menu, users can review previous scan outcomes 

along with timestamps and confidence scores. Meanwhile, the Profile Menu allows users to update personal 

information for a more personalized experience. 

Users can also sign out to end their session. This streamlined workflow supports intuitive 

navigation, reduces cognitive load, and enhances user trust in AI based diagnostic outputs. As noted by 

Mehta et al. [16], user centered design strengthens clarity and trust, while Kim et al. [17] emphasize that 

improved usability contributes significantly to the acceptance and reliability of AI healthcare systems. 

 

2.4.  System Architecture 

 
Figure.2 System Architecture 

The proposed system employs a distributed artificial intelligence architecture that integrates mobile-

edge processing with cloud-based inference to enable real time skin cancer detection. As illustrated in Figure 

2, the system comprises four main components: a user interface (UI/UX layer) for image input and user 


