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ABSTRACT 

 

Skin care management is paramount to ensure the clinic's management is smooth and 

manageable, as well as the first impression from the customer. Additionally, good management 

will ease the clutter and look professional to the customer. First impressions and trust from the 

customer are crucial for all businesses because the customer is the person that purchases the 

service and product. Running a Skincare Clinic is not just helping the customer feel beautiful 

after receiving the treatment. It is also about the trust gained from the customer. It is undeniable 

that clinic management is challenging to the clinic staff, whether in outpatient clinics, aesthetics 

clinics, dental clinics, or other clinics that are available in the market. This is because the 

problem of the patient is traditionally diagnosed by manual detecting and verifying, which is 

unsatisfying as the traditional diagnosis entirely depends on the professional skills and 

knowledge of the specialist in the skin care centre. The skin care management system is to 

solve the traditional way of diagnosing a patient's skin problem, which is subjective, requires 

great physical effort, and is time-consuming. Besides, the system also helps to encourage 

communication between the skincare specialist and the patient via online appointments. The 

proposed system is also designed to give flexibility to the staff and patient  in concern of 

skincare service while using the system where they can use the mobile application. The system 

will use skin classification to replace the conventional way of diagnosis, which can give the 

specialist a better understanding of the patient's problem and provide appropriate feedback and 

guidance to the patient. Besides, the system allows online consultation, which enables the 

patient to reach the specialist in the skin care centre without physically going to the clinic. 

Other than that, the patient can make their appointment by using the system which is more 

flexible and convenient for both staff and patient because they do not require to negotiate the 

time to match with each other. The solution of this project is to improve the communication 

between the specialist and the patient to deliver feedback on the skin problem faced by the 

patient through online platform. The combination of video call plugin, TensorFlow Lite,  Cloud 

Firestore Database and Flutter mobile application that able to manage the patient consultation 

and diagnose the skin condition of the patient is the aim of this project. The project has 

successfully fully completed with the features that allow the staff and patient to communicate 

using video call, manage the appointment booking, acne classification for acne type, and view 

the consultation history.   
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Chapter 1  

Introduction 

 

This chapter will describe the project's context, motivation, contributions to the field of study, 

and outline. 

 

1.1  Problem Statement and Motivation 

The beauty and skincare industry has become popular because people look for a cure for their 

skin conditions. Moreover, people are concerned about their face and skin condition because 

they see other people from their physical appearance, which is more crucial when coming to 

job interviews and socializing. Hence, the demand for the resources and the services of skin 

care tips and products has become higher in the market. However, the acne skin problem is still 

hard to solve even though the services are available in the market. 

 

Although AI is common in the skin care industry, the manual diagnosis of acne is still adopted 

in the skin care industry [1]. Clinic specialists must diagnose the acne category when the 

customer physically visits the store based on their knowledge and professional interactions. 

Therefore, the diagnosis is subjective and time-consuming. Furthermore, even though the 

appointment form will ask for the customer's skin condition, the customer might not know well 

about their skin condition. According to The Start [2], 85 % of Malaysian aged between 12 to 

24 have the skin problem of acne. This indicates that many Malaysians do not know the 

procedure and tips for skin care.  Hence, they might give inappropriate information regarding 

their skin condition, so the information provided is not helpful to analyze. Other than that, the 

clinic specialist is also hard to monitor the customer's skin condition, which will affect the 

performance of the skincare product. Therefore, the skin care product might not fully solve the 

customer's problem.  

 

Even though skin care clinic is becoming more common now, most skin care clinic only 

provides physical consultation services. The skin care clinic only provides the appointment 

form for the customer interested in knowing the skin care services, and the consultation is done 

physically at the clinic. Therefore, customers need to meet the specialist physically to learn 

more about their skin condition. Furthermore, the difficulty in booking the consultation 
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session forces the customer to follow the time set by the clinic. It is not convenient for the 

customer who is an employee or a student. Other than that, it is also hard to monitor the 

customer's skin condition because the customer cannot reach the clinic specialist to ask for 

further guidelines and instructions that need to be followed when using the product given. Lack 

of procedures and education may affect the outcome and the effect of the skincare product. 

Hence, the acne skin problem cannot be solved as expected. 

 

Hence, the motivation to propose a new mobile application for skin care service that uses 

machine learning methods to analyze the customer's skin type. The implementation of AI has 

helped to support the diagnosis in the healthcare industry, where the specialist is assisted in 

better understanding the needs of the people that require care. Therefore, a specialist can 

provide better feedback, advice, and instruction to help people with their health problems. 

Furthermore, after researching the paper related to the project title, the implementation of AI 

classification we provide in the mobile application can help the skin care clinic specialist 

diagnose the patient's skin type. Therefore, the specialist can provide better guidance to their 

customer to solve the skin problem effectively. Besides, the analysis is essential for improving 

the skin care industry because the data is collected, and skin care professionals can use the data 

collected to identify a better cure for the skin problem, which can contribute benefits to the 

skin care industry. 

 

Other than that, consultation is important as it help the customer to know about their skin type 

and receive advice from a specialist to prevent them from trying the product without any 

direction [3]. Therefore, the proposal aims to identify a way to improve the communication 

between the customer and the specialist of the skincare clinic through online consultation. 

According to [4], virtual consultation has become popular during the outbreak of Covid 

pandemic which has change the face-to-face contact to online platform. Therefore, this project 

would like to develop a video call consultation to promote better service to the customer that 

helps them easily seek help from the specialist and gain information regarding the tips and 

procedures to protect their skin correctly and efficiently. Choosing a suitable product to cure 

skin problems is crucial, especially for people with sensitive skin. Otherwise, the skin condition 

will get worsen. However, the pathway to getting guidance and a deep understanding of skin 

conditions is through consultation. Therefore, consolation is essential to help the customer 
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recover from the skin problem because the specialist can help the customer identify the product 

suitable for their skin with the appropriate method and procedure. 

 

Besides that, the appointment booking process in the system is more flexible as the booking 

calendar can be access by the patient which allow them to choose and decide the appointment 

date, time, and mode for the consultation without direct communication with the specialist to 

discuss about the appointment session. According to the [5], patients often prefer the option of 

online scheduling as they can book the appointment in a convenient way without calling the 

front desk or schedule the appointment during business hours. Other than that, it helps the 

patient to decide the appointment by themselves and they have more flexibility in rescheduling 

the appointment from time to time if they cannot attend the consultation session that have been 

booked earlier. Furthermore, the online scheduling can also help to minimize the appointment 

gap where the practice of online scheduling allows the patient to look for the slot that they 

available which reduce the risk of no-show during the consultation slot. Besides, online 

scheduling also helps to reduce the burden task for the staff where they can help the front desk 

staff to focus on the incoming phone calls and inquiries so that they will not be overwhelmed 

by the scheduling appointment. Online scheduling also give better patient experience of 

consultation period as the patient does not need to wait for their turn when going to the center 

physically.  

 

In short, this project aims to enhance the customer experience and alleviate skin issues by 

improving the services that can be offered by the skincare Centre. 
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1.2  Objectives 

The project aims to help the staff at the skin care Centre to classify the patient's skin problem, 

reducing the staff's effort to make the diagnosis manually based on knowledge and experience. 

Besides, the staff can also perform online video appointments that allow the patient to consult 

the specialist more easily. Therefore, the objective of this project in the development of the 

system is: 

 

• To provide video call consultation using video call plugin 

The staff can use the plugin video call service using ZEGOCLOUD video call plugin that built 

into the system to reach the patient. The service is mainly used to reach the patient through an 

online meeting platform. Furthermore, online video appointment allows the staff to meet the 

patient at any place and time and share skincare tips through the video meeting. This can 

increase the efficiency of the treatment because the patient can get more information regarding 

the skin care procedure and use the correct method to apply the product that the specialist has 

suggested. 

 

• To develop appointment booking in the mobile application 

The user can book their desire date for the consultation with the Flutter calendar with the 

specialist without asking for the availability of the time slot that the specialist have with is not 

convenient through phone call or texting. The appointment booking features allow the user to 

book their consultation time slot at anytime and anywhere. They can also book the appointment 

with another specialist if they wish which is more flexible and easier to operate. 

 

• To implement skin classification on acne type  

The staff and patient are allowed to use the skin classifier to diagnose the skin problem which 

develop using TensorFlow lite. The skin classifier can help classify the image taken using a 

camera or the image uploaded from the phone gallery. Therefore, the staff can take a photo of 

the patient when the patient visits the clinic. The patient can use the feature by uploading the 

images from the gallery or capturing the photo. The classification result will display when the 

process of classification is done. There is also some suggested specialist for the patient 

according to the classification result that they get. 
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1.3  Project Scope and Direction  

The scope of the project includes developing a Facial and Skincare service system on a mobile 

application that can improve the existing system. The facial and Skincare service system is a 

system that helps the Skincare Centre with their clinic management. The development includes 

a new feature, skin classification, used to support the specialist diagnose the skin problem and 

giving better feedback and guidance to the customer. Other than that, the development of online 

appointment is included in the system calling the user to join a one-to-one video call room, 

which allow the customer to join the meeting for an online consultation session. 

 

The skin clinic management system is a mobile application with an android operating system. 

However, only a few existing systems support android devices, and the system with a better 

feature only provides an iOS operating system. Therefore, the development of the mobile 

application was using Flutter and Dart programming language to develop the interface of the 

mobile app. Google has developed an open-source UI SDK for the development of iOS/ 

Android aps which is Flutter that use Dart as the programming language. The implementation 

of the app is using Visual Studio Code 1.73.1 to run the flutter. Visual Studio Code 1.73.1 is a 

popular IDE alternative tool that easier to use for building and debugging the project. Other 

than that, TensorFlow Lite is used to develop the skin classification feature because it requires 

a machine learning technique to perform the classification process. ZEGOCLOUD is one of 

the cloud-based platforms that offers a range of communication and collaboration services. The 

services that provide by ZEGOCLOUD include instant messaging, video conferencing, 

webinars, and file sharing. This platform's main objective is to help enhance communication 

and collaboration among staff members, clients, and suppliers in an organization. 

 

  The Skincare service system is provided for the skin care Centre to manage the staff and 

patient. Therefore, the system focuses on the staff module and user module. The staff for the 

skincare Centre, also known as the specialist. In the staff module, the specialist can perform 

tasks that include updating the on-leave date, view appointment schedule, joining video call, 

taking photos, uploading images, view patients’ profile, view and edit treatment and 

consultation reports, editing own profile. Moreover, the user module is for the patient which is 

the customer of the skincare Centre. In the user module, the patient can edit their own profile, 

use upload images, take photo, view latest consultation report, view appointment schedule, 
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reschedule the appointment, search for desire specialist, book an appointment, joining video 

call room, and cancel appointment.  

 

The flow of the system is the user need to book an appointment with the staff by choosing the 

consultation date, time slot, and consultation mode. When the user confirms to book the 

appointment, the appointment record of the user will then checked by the system if the user 

does not have the same appointment on the same date or the same staff in a day, the 

appointment booking record will be record in the database and the appointment booking record 

will not be recorded if the user have clashing appointment record in the database. When the 

appointment is booked, the staff will receive a notification regarding the appointment to notify 

the staff that they have a new appointment. Besides that, the staff and user will be able to see 

the consultation record in the schedules page. The system will check the consultation mode of 

the appointment, if the consultation mode is online, then both the staff and user need to join 

the call to perform the consultation session and the user is requested to update the skin type 

before joining the call. However, if the consultation mode is physical, then the user is required 

to visit the physical skincare Centre and the staff need to use the skin classification tools to 

classify the skin type of the patient. After completed the consultation session, the staff need to 

complete the consultation details or report to record the skin condition of the user. Both the 

staff and user can retrieve back the consultation details or report where the staff can search for 

the patient and view the consultation history in the profile of the patient and the user can view 

the latest consultation report in their profile page. 

 

In short, the system is focused on delivering a convenient way to do the consultation through 

a video appointment using an online meeting platform where the staff and user need to join the 

one-to-one video call room. Besides that, user can book the appointment in a more flexible way 

without direct interacting with the staff. Moreover, the system provides an easier way to 

diagnose the skin condition by using the captured image or uploading the photo. 
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1.4  Contributions 

The goal of this project is to create a mobile app that helps the Skincare Centre and its clients 

in various ways to deal with skin issues. AI skin classifier is implemented for skin classification 

according to the grade of the skin condition to provide a clear understanding of the skin 

condition, skin problem, and the critical activities that need to be taken care. Furthermore, 

provide a video appointment feature that allows two-way commutation, which meet each other 

using an online platform. The video appointment feature is a third-party meeting application 

that requires the embedment of the video meeting plugin in the system to provide the video call 

features. The mobile application allows the specialist to work at any place by using the phone 

to track the customer's appointment and the customer's consultation history. Other than that, 

the specialist can monitor the customer's skin condition through a video appointment where the 

specialist does not need to physically meet the customer, reducing the time required to review 

the customer's skin condition. 

 

Other than that, the mobile application allows the specialist in the skincare Centre to classify 

the skin condition of the customer by using the implemented AI classifier and store the result 

of the customer in the customer profile for reference. Customers can make an appointment and 

choose online consultations using video appointments through the proposed mobile application 

in this project. Customers can consult the specialist online without physically meeting the 

specialist, which is going to the clinic, requires driving to the place, and time is spent on the 

road. Therefore, the skincare mobile application provides one-click video meetings that allow 

the staff and customer to join into a one-to-one video call room. The customer needs to join the 

meeting for the consultation. Hence, it allows the consultation to be done at any time and place 

because customers can have a video meeting from their homes which is more convenient. 

Besides that, video consultation also allows the specialist to clearly share the information and 

guideline with the customer so that the customer can follow the correct method to take care of 

their skin. 

 

In short, having this service system can help the skincare specialist to organize the appointment 

using an alternative method which is through online consultation. Moreover, the customer can 

book for their desire consultation date without direct communication with the specialist. Other 

than that, the skincare specialist can also use the AI scan to get the analysis of the skin condition 

for future use and giving a more accurate treatment for the patient.   
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1.5  Report Organization 

This report is organized into 7 chapters: where Chapter 1 is the Introduction, Chapter 2 is about 

the  Literature Review, while Chapter 3 explain the  System Methodology/ Approach.  Chapter 

4 is the System Design, Chapter 5 is about the System Implementation while Chapter 6 System 

Evaluation and Discussion and last chapter is Chapter 7 which is the Conclusion and 

Recommendation. The first section of this report is an overview of the project, including such 

topics as the project's stated issue, its stated purpose, its stated scope and direction, its stated 

aims, its stated contribution, and its stated organization. he second section, previous works in 

this field is examined, which is the previous works and related products that are currently 

available on the market for assessing the good design  and weak design of products. Flowchart 

that depicting the system's technique is illustrate and explain in Chapter 3. The architecture of 

the mobile application system, the procedure for creating and deploying machine learning 

models, and the general flow of the project are discussed in Chapter 4. 

 

In addition, hardware and software installation, environment configuration, and system 

operation are covered in detail in chapter five. The sixth section discusses the system 

assessment’s result and the results from analysis of the machine learning model, the 

performance of the deployment for mobile applications, challenges in the project and objective 

evaluation. Lastly, the seventh chapter is the conclusion and discusses future work. 
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Chapter 2  

Literature Review 

 

The deep learning algorithm is widely used to perform all the detection and classification that 

involve artificial intelligence. Therefore, it is important to provide statistical results and a 

predictive model that contributes to better diagnosis and interpretation of data [6]. At the same 

time, CNN is the deep learning algorithm used most for image recognition and processing. In 

this project, the highlighted part will be classifying and grading skin acne. 

 

2.1 Previous Works / Related Works 

2.1.1 Acne Classification using Traditional Machine Learning    

According to the study conducted by [10], they have applied two different methods; the first 

method used is deep learning. The second method is using the same dataset for classification, 

which is traditional machine learning using Local Binary Patterns (LBP), and Histogram of 

Oriented Gradients (HOG) and the use Sequential Minimal Optimization (SMO), which is the 

machine learning classifier to train Support Vector Machine (SVM) to perform classification. 

The author [10] has chosen 164 images used in various classification experiments. The 

accuracy obtained from the traditional machine learning technique is 74%. 

 

2.1.2 Acne Classification using Deep Learning Algorithm   

There are several studies related to acne classification using deep learning algorithms have 

been selected for review and study. In the research paper, the authors use different types of 

CNN Models to classify the acne category. CNN is mainly used to process images and detect 

objects. Layers such as the Convolution Layer, ReLU, Pooling Layer, and the Fully Connected 

Layer are all part of a Deep Neural Network. [7] 

 

 The author in [8] has used VGG16, VGG19, and Inception V3, pre-trained CNN models on 

the input dataset set images to extract the features from the images. As stated in [8], this 

research proposed is to improve the previous research, which did not focus on categorizing 

acne. The author also applies SVM, RF, LR, NN, and AdaBoost as the machine learning 

classifier to classify the image that has acne and the image that does not has acne after the 

feature is extracted successfully [8].  
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Figure 2.1.2.1: Architecture of pre-trained CNN and machine learning classifier 

Source: Adapted from [8]. 

 

 

The author [8] mentioned that 200 images had been used, consisting of 100 normal skin images 

and 100 acne skin images with various backgrounds. Therefore, pre-processing image 

technique is required to crop the images, and the GrabCut tool is used to remove the remainder 

backdrop. After the pre-processing, the images are resized with the same height and width. 

According to [8], 99.5% is the highest accuracy rate result from the Inception V3 model using 

the logistic regression algorithm. On the other hand, the VGG19 model has the highest 

accuracy rate which is at 99%, which use kNN and a random forest algorithm. AdaBoost, kNN, 

and SVM algorithms for the VGG16 model obtained 99% for the maximum accuracy rate. In 

short, the best model used to classify the images is inception v3 that use logistic regression as 

the classifier because the accuracy obtained is the highest among the three models used in the 

study. 

 

According to the reference [9], the author has collected the largest datasets compared to other 

studies. The dataset has been obtained from CelebMask-HQ, which has 30,000 face images 

with a high-resolution size of 512 × 512. In contrast, 70,000 high-quality resolution of PNG 

images of human faces has been obtained from Flickr-Face-HQ (FFHQ) with a size of 1024 × 

1024 that contains variation in age, ethnicity, and background of the images. The images from 

Flickr-Face-HQ (FFHQ) have been reannotated with the label of 0 – No Acne, 1 – Light Acne, 

2- Moderate Acne, and 3 – Severe Acne). The author [8] mentioned that the previous studies 

extracted the region usually affected by acne, such as the cheeks, forehead, and chin, as their 

sample data. However, in the study [9], the author excludes the region that does not belong to 

the face and not the acne-affected area and uses a semantic segmentation model to analyze the 

area affected by the acne. DenseNet121 architecture is used for the classification of acne. The 
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author in [9] has used the Dice Coefficient to evaluating how well the semantic segmentation 

model works The Dice coefficient is calculated using the following formula: 

 
 

Figure 2.1.2.2: Formula to calculate Dice Coefficient 

Source: Adapted from [9]. 

 

 

 

The author [9] mentioned that HPC Cluster that equips with two NVIDIA Tesla T4s is used to 

train the segmentation model, and the SGD is used as an optimizer. The final average of the 

Dice coefficient is 86.1% after 80.000 iterations. Grad-CAM has been applied to the acne 

samples to validate the result's correctness and validity. 

 

According to the study conducted by [10], they have applied two different methods. The first 

method is Deep learning, where GoogLeNet architecture is used and implemented using the 

Caffe framework, while the traditional method will be discussed in section 2.1.2. There are 

23,000 images of various skin diseases that have been obtained from the dataset of DermNet. 

The dataset consists of different ethnic groups, including African, Arabic, Chinese, Malaysian, 

and White British. However, the only useful dataset has been collected from the DermNet 

dataset. The author [10] has chosen 164 images used in various classification experiments. The 

accuracy obtained from the deep learning technique has given the highest accuracy rate of 85%. 
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2.1.3 Limitation of Previous Studies  

There are several limitations in the previous studies that can be improved in future work. The 

study [8] did not cover people with different skin colors even though the accuracy achieved is 

high, which is 99.5%. There is different ethnic group across the country with different skin 

colors, which need to be considered in the dataset to achieved higher accuracy of the skin 

classification.  

Based on the study [9], the author claimed that the Flickr-Face-HQ dataset was annotated 

correctly with the scale for some dataset, which may cause a problem when processing the 

sample and affect the accuracy of the result. Furthermore, the dataset used in the experiment 

also does not match each other. Again, this will affect the result of the classification. 

 

According to the study in [10], the dataset is collected in the environment that have been 

controlled, which may lead to the image inconsistency, affecting the integrity and accuracy. 

Besides, the images obtained include the facial skin condition and body parts with different 

diseases, which will affect the classification that focuses on facial skin conditions. Hence, the 

accuracy of classifying the images with acne will be affected because another disease might be 

considered as the detection and classified into the group where the images with acne. 

 

2.1.4 Proposed Solutions  

The limitation of the previous study in [8] can be overcome by expanding the dataset images 

that include various ethnic in the dataset. In addition, choosing the dataset images that provide 

the people with different skin colors to help improve the accuracy in all types of skin 

classification.  

 

Other than that, the limitation of the study in [9] can be overcome by finding the dataset that 

has a proper annotation to prevent the problem of the dataset that will cause the overall result 

to be affected. Therefore, chosen the dataset correctly is important to avoid unnecessary 

problems when training the data.  

 

Lastly, the limitation in the study in [10] can be solved by the ongoing collection of consistent, 

collected images from a diverse range of people and with a range of social activities but the 

need to ensure the high quality of images is collected. 
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2.2 Product Review 

2.2.1 Zenoti [11] 

Zenoti has provided an all-in-one medspa software that includes the features needed for 

wellness medspa, skin clinic, weight loss clinic and so forth. The medspa software provided by 

Zenoti is to help the clinic increase profit by fulfilling the customer's special needs. The Zenoti 

Medspa software also reduces the admin's involvement, which needs to handle the overall data 

of the clinic's management. In addition, the software encourages paperless with all the features 

built into the software. The following features that provided by Zenoti: 

 

• Online Booking and appointment  

The appointment feature is operated 24/7, which can meet the target of a fully optimized 

appointment book. Booking recommendation is based on customer preference and the 

availability of the time slot. It also supports complex requirements where it can help to avoid 

schedule gaps. This can help the skin care centre fully utilize their time slot for the patient 

needed for a physical appointment for their consultation and treatment process. Figure 2.2.1.1 

shows the form of online booking. 

 

Figure 2.2.1.1: Form for online booking and appointment 

Source: Adapted from [11]. 
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• Digital Forms 

Digital forms help exclude the dependence on physical storage, which stores data in a 

centralized database. Therefore, the digital form can help to increase the efficiency of work 

where human error can be reduced because there is no paperwork needed for the staff in the 

centre to collect personal patient appointments by using their own devices to ensure safety. It 

also allows sharing of information across multiple locations because it is stored in centralized 

data. In addition, the data can be retrieved easily for important uses, such as diagnosing the 

treatment required for the patient and the consultation required for the patient to monitor the 

patient's skin condition. Figure 2.2.1.2 is the sample of the digital form. 

 

 

Figure 2.2.1.2: Example of digital form for patient 

Source: Adapted from [11]. 
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• Report and Analytics 

The comprehensive and accurate report is useful for data-driven decisions and viewing the 

performance of the business. In addition, reports and analytics allow better business 

performance and payroll monitoring. The sample of the report and analytics features is as 

shown in Figure 2.2.1.3. 

 

Figure 2.2.1.3: General view for report and analytics features 

Source: Adapted from [11]. 
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2.2.2 WESS [12] 

WESS has provided the system with three important features that allow the Aesthetic Clinic to 

manage the clinic efficiently so that the first impression of the clinic is good and gain trust from 

the customer for their next appointment. The following explanation is the features provided by 

WESS to allow the management of the Aesthetic Clinic to look more professional: 

 

• Appointment management  

WESS has provided an appointment feature that can be easily managed, which helps avoid 

appointment mixing up. The appointment feature allows proper booking time slots with the 

complete details of the doctor and customer. The details of the appointment can be easily 

retrieved with the information required during the consultation, which allows the arrangement 

to be easily made. As a result, the doctor can review the patient's details before the consultation, 

give feedback on the treatment required, and suggest the next treatment needed for the patient. 

The appointment function is shown in Figure 2.2.2.1 as an example. 

 

 

 
 

 

Figure 2.2.2.1: Example of the appointment with detailed information 

Source: Adapted from [12]. 
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• CRM software 

WESS has utilized the features of CRM to make it easy to track the customer's medical history 

and consultation notes to understand the customer and deliver service smoothly to the 

customer. CRM allows better interaction between the company and the customer because 

customer feedback and preference are collected through sales and marketing. Customers can 

provide their feedback to the company through the customer feedback platform, which can help 

the company enhance its services. SMS and email are embedded to keep in touch with the 

customer. Automated appointment reminder is provided by sending SMS automatically to the 

customer to reduce no-shows during the consolation hours. Figure 2.2.2.2 shows the automated 

appointment reminder in SMS. 

 

Figure 2.2.2.2: Example of automated appointment reminder 

Source: Adapted from [12]. 
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2.2.3 Nookal [13] 

Nookal is a software development company that has provided a comprehensive management 

system for the clinic since 2010, focusing on creating an easy-to-use cloud-based solution. It 

is a trusted skin clinic software that offers several systems features for clinic management. 

Nookal provides the following features: 

 

• Appointment and Bookings 

Nookal has provided the features of appointment and booking features which help the skin 

clinic to manage appointments easily with one-off reminders and team on-track function with 

the flexible calendar platform. The appointment booking consists of three categories which are 

group bookings. The system allows multiple customers to make the booking and purchase the 

sessions in bulk, saving time for the next appointment. Besides, a staff schedule is included to 

enable the arrangement of the staff for the consultation with the customer. Furthermore, the 

waiting list is provided to allow the customer to book for their preferred times. Therefore, the 

customer will be placed on the waiting list for their preferred times, allowing the consultation 

hours to be more convenient. An example of the appointment booking form is shown in Figure 

2.2.3.1. 

 

Figure 2.2.3.1: Sample of appointment and bookings form 

Source: Adapted from [13]. 
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• Automate Bookings and Reminders 

The customer is allowed to make an online booking, and the appointment reminder is 

automated, which helps prevent the appointment's cancellation. The reminder is to avoid the 

non-attendance of the customer. The reminder is sent through SMS and Email, which is 

automated to alert the customer of their appointment. The SMS services allow two-way 

communication where the customer can reply to the SMS to confirm or rearrange their 

appointment. Figure 2.2.3.2 shows the SMS reminder, while figure 2.2.3.3 shows the email 

reminder. 

 

Figure 2.2.3.2: Sample of appointment reminders using SMS 

Source: Adapted from [13]. 

 

 

Figure 2.2.3.3: Sample of appointment reminders using email 

Source: Adapted from [13]. 
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• Clinical Notes 

The note template is provided for the doctor to take the clinical notes during each consultation. 

It is a customized treatment note where the doctor can use the clinic note template to take down 

the important note for the needed treatment. In addition, shortcuts and symbols are provided in 

the template, which can be used easily to make a remark on the customer treatment result. 

 

Figure 2.2.3.4: Sample of clinical notes 

Source: Adapted from [12]. 

 

 

• Document and File storage  

The record of the customer will be stored in the file storage so that the document can be 

accessed anytime, anywhere. The software also provides the features of file attachment, 

document uploading, and images to customer records, allowing the doctor to view the records 

anywhere. In addition, the cloud-based storage allows better management of the records for the 

customer because the history of the consultation and treatment can be easily retrieved from the 

system. 
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2.2.4 Clinicminds [14] 

Clinicminds provides the software and electronic medical record system utilized by aesthetic 

clinics. Clinicminds has provided six essential features that can help run clinic management 

smoothly. The following are the features of aesthetic clinic management software that provided 

by Clinicminds: 

 

• Payments 

Provide invoices of treatments and product purchases by the customer, which can help the 

clinic management to prevent mistakes made on the invoice and provide paper-free for the 

clinic. Customers can use online transactions to make payments, and the invoices will send the 

revenue reports as a PDF file through e-mail to the customer. 

 

• Support Device 

The application can support tablets, desktops, or laptops because no installation is required. 

The application is provided on a web-based platform. The mobile application can only view 

the ongoing schedule of appointment and patient records but need to connect with the iPhone 

app. 

 

• Software security 

HIPAA and GDPR manage software security. HIPAA is responsible for dealing with Protected 

Health Information (PHI), while GDPR is the standard for sensitive personal data. The security 

of the software complies with industry-standard security practices to ensure the data for the 

patient is securely stored in the cloud-based database. 
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• Video appointments  

Online consultation using video meetings allows the customer to consult the specialist at any 

time and place. The meeting link will be sent through email and SMS, and the reminder will 

be sent to the customer a few minutes before the video appointment start. The video call feature 

is shown in Figure 2.2.4.1. 

 

Figure 2.2.4.1: Video call for online appointment meeting 

Source: Adapted from [14]. 

 

 

 

 

 

 

 

 

 

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    23 

 

• Treatment records 

Figure 2.2.4.2 shows the template of the customer treatment records with the customer's basic 

details and the treatment history, as well as the consultation history. Each customer's record is 

stored in a structured sequence with consultation history, treatment history, and treatment 

review. In addition, an overview of past and current treatments is also provided to make the 

comparison easy. 

 

Figure 2.2.4.2: Template for customer treatment records 

Source: Adapted from [14]. 
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• Scheduling 

Online booking appointment is provided based on availability and resources at the clinic, which 

can help prevent clashing in the appointment and improve customer experience. In addition, a 

reminder will be sent to the customer through emails or SMS texts to avoid no-shows and to 

save time. Figure 2.2.4.3 shows the online appointment booking with color-coded week and 

day. 

 

Figure 2.2.4.3: Time schedule for appointment booking 

Source: Adapted from [14]. 
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2.3 Summarization of Product Review 

 Zenoti [11] WESS [12] Nookal [13] Clinicminds [14] Proposed System 

 

Track 

Consultation 

History 

Yes. 

Report and Analysis can 

be generated. 

Yes. 

CRM features to track 

the record of the 

customer. 

Yes. 

The record is store in 

the file storage. 

Yes. 

Treatment and 

consultation record 

for the patient  

Yes. 

Treatment and 

consultation record 

stored in the system. 

 

Availability of 

SMS service 

No. 

Use digital form to get 

the information of the 

customer. 

Yes. 

To keep in touch with 

the customer and 

appointment reminder. 

Yes.  

Appointment reminder 

for the customer. 

Yes.  

Appointment 

reminder to avoid 

time wasting on 

appointment day. 

No. 

Use Firebase Cloud 

Messaging to notify 

the patient regarding 

their appointment. 

 

 

Online 

Consultation 

No. 

It provides online 

appointment and 

booking features  

No. 

. It provides online 

appointment and 

booking features. 

Yes. 

Telehealth and remote 

tools that will redirect 

to the third-party 

software. 

Yes. 

Video appointment 

is provided for 

online consultation.  

Yes. 

Video appointment for 

online consultation. 

Skin Type 

Classification 

No. No. No No Yes.  

Skin Classifier using 

TensorFlow Lite. 

Usable in 

mobile 

Yes. 

Applicable for both iOS 

and Android. 

Not Applicable. Not Applicable. Yes. 

Applicable for iOS 

only. 

Yes. 

Applicable for 

Android only. 

Table 2.3.1: Comparison of existing skin clinic management system 
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Table 2.3.1 shows the comparison of all the existing skin clinic management systems that have 

been launched in the market and the proposed system. Based on the review from Table2.3.1, 

"Zenoti", "WESS", "Nookal", and "Clinicminds" can track the record of the consultation for 

the customer for further review. "Zenoti" do not use any SMS services in the system to contact 

the customer. The digital form is used instead of SMS services to update the customer's skin 

condition. "WESS", "Nookal", and "Clinicminds" share the same features in which they use 

SMS service to communicate with the customer for a different purpose but mostly use it as a 

reminder feature to alert the customer regarding their appointment. While propose system is 

using Firebase Cloud Messaging to send the alert to the patient regarding their appointment 

date and when to join the video call consultation. "Zenoti" and "WESS" do not use online 

consultation methods. They only provide an online appointment. "Nookal" has the feature of 

video appointments, known as telehealth, but the feature is an additional feature for the system. 

"Zenoti" is the only system that supports both mobile operating systems, while the other two 

systems are only web-based, and "Clinicminds" only supports iOS. As for "Clinicminds", it is 

a better system than the other three as it implements video appointments that ease the online 

consultation process. 

 

Another thing to highlight is that the system does not provide the function of skin classification. 

However, the proposed system provides the skin classification function in the mobile 

application, which help the skin center to evaluate the skin type of the patient quickly. Other 

than that, video appointment is implemented for online consultation, and Firebase Cloud 

Messaging are used to send the video appointment notification to the patient. Furthermore, the 

proposed system also allows the consultation history of the patient store in the Cloud Firestore 

Database and supports a mobile platform. Hence, the proposed system enhances the existing 

system with more features. 
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Chapter 3  

System Methodology/Approach 

 

In this chapter, the diagram shown in the subsection will be used to depict the flow of 

information across this project's system. The diagrams are aimed at enhancing the visualization 

of how the system is being built. 

 

3.1 System Design Diagram 

The frontend, also known as the presentation layer, is shown in Figure 3.1. This is the part of 

the system where the user interacts with the interface. For the application layer, it is the 

interface between the client and data tier. This layer helps to facilitate the communication 

between client and data tier. Furthermore, the application layer is responsible for the business 

logic of the mobile application which is displaying the content related to the business logic 

based on the user module as each module perform different functions. Finally, the database 

layer is where all the data is securely stored such as user email, password, details, report etc. 

All users are allowed to access the service system via smartphone. In the client tier, it will 

display the user interface for each of the functionalities to the users based on the functionalities 

that available in each module so that they will have better visualization on how to interact with 

the system to perform activities such as joining video call, view consultation report, book 

appointment, update profile details and so forth. When the user request something to be display 

on the screen by clicking button to trigger an event, the request will be sent to the application 

layers which act as a communication channel among the client and database to retrieve the 

information requested by the users. The request will then send to the database to retrieve the 

data. The information is then retrieved from the database and sending back the response to the 

application layer. The application layer will then sending back the requested information result 

to the client to be display on their screen. 
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Figure 3.1: Overall system architecture design of facial and skincare service system 
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3.1.1 System Architecture Diagram 

A system architectural diagram for the staff module may be seen in Figure 3.1.1.1. This model 

was created during the development of a mobile application and Figure 3.1.1.2 is a system 

architecture diagram for patient module in the development of mobile application. Firebase 

platform is the backend architecture that has been use to storing the data of the staff such as 

profile details, start date and end date for the leave application, unique token, favorite list., 

details of the patient, and the information in the consultation report. Other than that, Dart 

programming language is used for the Flutter mobile application development and Python 

programming language is used for TensorFlow and Keras in building the deep learning model. 

First, the arrows in the diagram is using three different colours that indicate the status of the 

information flow. The arrow with blue colours is representing the primary path of the system 

flow which is the steps that need to takes by the system to achieve the intended function. For 

the arrow with green colours, it is representing the user action is successfully perform while 

for the red colours is represent the unssuccessful action that has been done by the user.  

 

Based on Firgure 3.1.1.1 and Figure 3.1.1.2 , both having the user account authentication which 

handle the authencation login information of the system which higlight using the blue box in 

User Account Authentication. Before the users are permitted to do the activity in the system, 

they are needed to log in to the system. The system will be prompted the user to create a new 

account if they are not exisiting user, which will then be managed by the Firebase Authentation 

backend service. If the user is able to successfully log in or register an account, the system will 

provide the user a notification indicating that they were successful. When the user is unable to 

successfully log in to their account or register for one, the error message will be shown. Once, 

the user is successfully register themselves with the system, the Firebase When a user registers 

for an account, their login credentials are saved in the authentication database. These 

credentials may be used in the future to authenticate the user when they login into the system. 

If the user is new to the system, Firebase Authentication will redirect the stored of the user 

details to the Cloud Firestore Database to store the information.  

 

For Authenticated User Activities in Figure 3.1.1.1 and Figure 3.1.1.2, upon the user 

successfully login into the system, the user can perform different task in the system which 

include update profile details, add leave application date, add consultation details, view 

consultation information, book an appointment, view booking appointment information and 
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perform classification on the acne type. Upon user login, a unique token of will be store to the 

Cloud Firestore Database and this will be use by the Firebase Cloud Messaging in the future to 

send the notification. The Cloud Firestore database serves as a storage platform for data, which 

can be retrieved whenever a user requests to view their profile, patient list, favorite list, or the 

start and end dates of their leave applications.User who has been authenticated may alter their 

profile data, after which those details will be updated and stored in the appropriate location in 

the Cloud Firestore Database. Futhermore, users have the ability to edit the start and end dates 

of their leave application, which in turn updates the booking calendar on the patient's side. 

Once the staff add the start and end dates for the leave, the data is stored in the Cloud Firestore 

Database. This stored data is then retrieved and utilized in the booking calendar, which restricts 

users from booking any appointments during the designated period set by the staff. 

 

Besides, the authenticate user in the staff module can also adding the consultation details, this 

consultation details is only editable by the staff where the consultation details form will be 

available when the consultaiton is done with the patient. When editing consultation details, 

users are required to click the trigger event button to save any changes made to the consultation 

details into the Cloud Firestore Database. Additionally, users have the option to add or remove 

items from their favorite list, with the data being stored in the Cloud Firestore Database 

accordingly. If a profile is added to the favorite list, the relevant data is saved, but when it is 

removed, the associated data is deleted from the Cloud Firestore Database. Furthermore, 

classification model for acne type in TensorFlow lite is an offline module  as a build-in feature 

in the system that allow the authenticated user to perform classification on image that help to 

classify the type of the acne. Users can choose to upload images to the system by selecting a 

photo from their gallery or capturing a new photo using their camera. The system will display 

the results accordingly. Furthermore, users can view their consultation details, which include a 

report of the consultation content and the patient's skin condition. In addition, appointment 

details such as the booking date, time, and mode of appointment will be recorded.
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Figure 3.1.1.1: Facial and Skincare Mobile Application Architecture Diagram for Staff Module 
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Figure 3.1.1.2: Facial and Skincare Mobile Application Architecture Diagram for Patient Module 
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3.1.2 Use Case Diagram and Description  

 

Figure 3.1.2.1: Use Case Diagram for Facial and Skincare Mobile Application  
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3.1.2.1 Use Case Description 

Register User Account 

 

Use Case Name: Sign Up User 

Account 
ID:  101  Importance Level:  High  

Primary Actor: New Staff / New 

Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

New Staff / New Patient  -  wants to register an account 

Brief Description: This use case describes how the new staff / new patient can register 

an account  

Trigger: New staff / new patient wants to register a new account to use the features in 

the system . 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The new staff/ new patient clicks “Sign Up” to navigate to Sign Up page. 

2. The new staff/ new patient chooses the role and fill up all the required fields.  

       S-1: Account Register is performed  

3. The new staff/ new patient is required to clicks “Register” to register for a new 

account after he/she has done entering the required fields. 

4. The system will validate the information entered. 

5. The system will save the valid information entered into the system database. 

6. The system will redirect new staff/ new patient to home page of the system. 

Sub Flows: 

S-1: Account Register 

1. The new staff/ new patient can choose their role to register an account for the 

system 

If new staff chooses the role as “Staff” 
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    the  S-2: Insert Staff Account Register Details is performed 

If the new patient chooses the role as “User” 

   the S-3: Insert User Account Register Details is performed 

 

S-2: Insert Staff Account Register Details 

1. The new staff  needs to insert his/her work ID. 

2. The new staff needs to insert his/her email address. 

3. The new staff needs to insert his/her password. 

4. The new staff needs to insert his/her confirm password. 

 

S-3 Insert User Account Register Details 

1. The new patient needs to insert his/her email address. 

2. The new patient needs to insert his/her password. 

3. The new patient needs to insert his/her confirm password. 

Alternate / Exceptional Flows: 

S-2, 1a: The system  display message “Work ID cannot be empty” if the work ID is 

empty. 

S-2, 1b: The system  display message “Please enter a valid work ID” if the work ID 

entered is invalid. 

S-2, 2a: The system  display message “Email cannot be empty” if the email address is 

empty. 

S-2, 2b: The system  display message “Please enter a valid email address” if the email 

address entered is invalid. 

S-2, 3a: The system  display message “Password cannot be empty” if the password is 

empty. 

S-2, 3b: The system  display message “Please enter valid password min. 6 character” if 

the password entered is invalid. 

S-2, 4a: The system  display message “Password did not match” if the confirm password 

entered is not the same with the password. 

S-3, 1a: The system  display message “Email cannot be empty” if the email address is 

empty. 

S-3, 1b: The system  display message “Please enter a valid email address” if the email 

address entered is invalid. 
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S-3, 2a: The system  display message “Password cannot be empty” if the password is 

empty. 

S-3, 2b: The system  display message “Please enter valid password min. 6 character” if 

the password entered is invalid. 

S-3, 3a: The system  display message “Password did not match” if the confirm password 

entered is not the same with the password. 

4a: The system  display message “Unsuccessful Registration” if the email address 

entered has exist in the database. 
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Login User Account 

 

Use Case Name: Login User Account  ID:  102   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to login to the system  

Brief Description:  

This use case describes how the existing staff/ existing patient login to the system  

Trigger: Existing Staff/ Existing Patient wants to login to the existing account to use the 

features in the system . 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient is on the Login Page. 

If the existing staff/ existing enter his/her login credentials, 

              the S-1: Account Login is performed 

2. The existing staff/ existing patient is required to clicks “Sign In” to sign in for his/her 

account after he/she has done entering the required fields. 

3. The system will validate the entered login credentials. 

4. The system will redirect existing staff/ existing patient to home page of the system. 

Sub Flows: 

S-1: Account Login 

1. The existing staff/ existing patient needs to insert his/her email address. 

2. The existing staff/ existing patient needs to insert his/her password. 

 

Alternate / Exceptional Flows: 

S-1: 1a: The system  display message “Invalid email or password. Please try again.” if 

the email address and password entered has does not exist in the database. 
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3a: The system  display message “Unsuccessful Login” if the email address or password 

entered has does not exist in the database. 
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Sign Out User Account 

 

Use Case Name: Sign Out User 

Account  
ID:  103   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to sign out from the system  

Brief Description:  

This use case describes how the existing staff/ existing patient to exit the system through 

sign out feature  

Trigger: Existing Staff/ Existing Patient wants to exit the system by logging out his/her 

account. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient click on “Profile” on bottom navigation button. 

2. The existing staff/ existing patient click on the “Logout” on the top right corner of 

the page. 

3. The system will redirect existing staff/ existing patient to Login page of the system. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    40 

 

Join Video Meeting 

 

Use Case Name: Join Video Meeting ID:  104   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to join online video call meeting  

Brief Description:  

This use case describes how the existing staff/ existing patient joining the online video 

call meeting to conduct or attend the online consultation session  

Trigger: Existing Staff wants to conduct an online consultation with patient and Existing 

Patient wants to attend the online consultation to meet his/her consultant. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient click on “Join Call” on home page at the 

“Appointment Today” section. 

If the existing staff/ existing patient is first time joining call, 

              the S-1: Device Permission is performed 

Sub Flows:  

S-1: Device Permission 

1. The system will pop up a dialog box with two options (“Allow” and “Deny”) to 

gain permission access to device camera and microphone 

2. The existing staff/ existing patient choose his/her option 

3. The services system validates the option 

         If the existing staff/ existing patient is “Allowed” , redirect the existing 

staff/ existing patient to video call room. 

         If the existing staff/ existing patient is “Denied”, redirect the existing staff/ 

existing patient back to the homepage. 
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Alternate / Exceptional Flows: Not Applicable 
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Manage Profile  

 

Use Case Name: Manage Profile  ID:  105   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to manage the user account profile  

Brief Description:  

This use case describes how the existing staff/ existing patient manage his/her user 

account profile 

Trigger: Existing Staff/ Existing Patient wants to manage his/her user account profile in 

the system. 

Type: External 

Relationships: 

 Association: - 

 Include: Edit Profile 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient is logging into the system successfully. 

2. The existing staff/ existing patient is required to clicks “Profile” to navigate to Profile 

page. 

3. If the existing staff/ existing patient clicks the profile icon 

          Execute the Edit Profile user case. 

 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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View Consultation Report [Existing Patient] 

 

Use Case Name: View Consultation 

Report  
ID:  106   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to view the consultation report  

Brief Description:  

This use case describes how the existing patient can view the consultation report for the 

previous consultation details 

Trigger: Existing Patient wants to view his/her previous record for consultation in 

system . 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient is logging into the system successfully. 

2. The existing patient can choose “Schedule page” or “Profile page” to view the 

consultation report. 

        If the existing patient choose “Schedule page”, 

                 the S-1: View Report on Schedule Page is performed 

        If the existing patient choose “Profile Page”, 

                 the S-2: View Report on Profile Page is performed 

Sub Flows: 

S-1: View Report on Schedule Page 

1. The existing patient is required to clicks “Schedule” on the bottom navigation 

button. 

2. The system will navigate the current page to the Schedule page 

3. The existing patient is required to clicks “complete” on the horizontal 

navigational tab. 
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4. The existing patient is required to clicks “View Consultation Details” on selected 

appointment card. 

5. The system will navigate the current page to the Consultation Report page 

 

S-2: View Report on Profile Page 

1. The existing patient is required to clicks “Profile” on the bottom navigation 

button. 

2. The system will navigate the current page to the Profile page. 

3. The existing patient is required to clicks “View Latest Report”  which is below 

the displayed profile details. 

4. The system will navigate the current page to the Consultation Report page 

Alternate / Exceptional Flows: Not Applicable 
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View Consultation Report [Existing Staff] 

 

Use Case Name: View Consultation 

Report  
ID:  107   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to view the consultation report  

Brief Description:  

This use case describes how the existing staff can view the consultation report for the 

previous consultation details 

Trigger: Existing Staff wants to view his/her patient’s previous record for consultation 

in system . 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff is logging into the system successfully. 

2. The existing staff can choose “Patient List page” or “Schedule page” to view the 

consultation report. 

        If the existing staff choose “Patient List page”, 

                 the S-1: View Report on Patient List page is performed 

        If the existing staff choose “Schedule page”, 

                 the S-2: View Report on Schedule Page is performed 

Sub Flows: 

S-1: View Report on Patient List page 

1. The existing staff is required to clicks “Patient” on the bottom navigation button. 

2. The system will redirect the existing staff to the Patient List page 

3. The existing staff is required to click on the selected patient profile from the 

patient list. 

4. The system will redirect the existing staff to the Patient profile page. 
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5. The existing staff is required to clicks “Consultation History” which located at 

the bottom of the Patient profile page. 

 

S-2: View Report on Schedule Page 

1. The existing staff is required to clicks “Schedule” on the bottom navigation 

button. 

2. The system will redirect the existing staff to the Schedule page. 

3. The existing staff can choose “upcoming” to view the consultation report 

4. The existing staff is required to clicks “View Consultation Details” on selected 

appointment card. 

5. The system will redirect the existing staff to the Consultation Report page 

Alternate / Exceptional Flows: Not Applicable 
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Manage Favourite List 

 

Use Case Name: Manage Favourite 

List  
ID:  108   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to manage favourite list   

Brief Description:  

This use case describes how the existing staff/ existing patient can manage favourite list 

that allow his/ her to find desire profile easily in the system  

Trigger: Existing Staff / Existing Patient wants to manage a favourite list that he/she can 

find the desire profile easily in the system. 

Type: External 

Relationships: 

 Association: - 

 Include: Add Favourite, Delete Favourite  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient is logging into the system successfully. 

2. The system identifies the role of the user in the system 

        If existing staff is logging into the system, 

                   the S-1: Staff Manage Favourite List is performed. 

        If existing patient is logging into the system,  

                   the S-2: Patient Manage Favourite List is performed. 

Sub Flows: 

S-1: Staff Manage Favourite List 

1. The existing staff is required to clicks “Patient” on the bottom navigation button. 

2. The system will redirect the existing staff to the Patient List page 

3. The existing staff is required to click on the selected patient profile from the 

patient list. 

4. The system will redirect the existing staff to the Patient profile page. 
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5. If the existing staff clicks the “heart” icon  

         If the “heart” icon is filled with red colour 

                      Execute the Add Favourite use case 

         If the “heart” icon is not filled with red colour 

                      Execute the Delete Favourite use case 

 

S-2: Patient Manage Favourite List 

1. The existing patient is required to clicks “Specialist” on the bottom navigation 

button. 

2. The system will redirect the existing patient to the Specialist page  

3. The existing patient is required to click on the selected specialist profile from the 

specialist’s list. 

4. The system will redirect the existing patient to the Specialist profile page. 

5. If the existing staff clicks the “heart” icon  

         If the “heart” icon is filled with red colour 

                      Execute the Add Favourite use case 

         If the “heart” icon is not filled with red colour 

                      Execute the Delete Favourite use case 

Alternate / Exceptional Flows: Not Applicable 
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Classify Acne Type 

 

Use Case Name: Classify Acne Type ID:  109   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to classify the acne type 

Brief Description:  

This use case describes how the existing staff/ existing patient can classify the acne type 

by using the acne classification feature in the system 

Trigger: Existing Staff/ Existing Patient wants to classify the acne type to identify the 

acne category. 

Type: External 

Relationships: 

 Association: - 

 Include: Upload Image, Take Photo 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient is logging into the system successfully. 

2. The system identifies the role of the user in the system 

        If existing staff is logging into the system, 

                   the S-1: Staff Classify Acne Type is performed. 

        If existing patient is logging into the system,  

                   the S-2: Patient Classify Acne Type is performed. 

 

Sub Flows:  

S-1: Staff Classify Acne Type 

1. The existing staff is required to clicks on the “AI Scan” on the homepage when 

the “Appointment Today” is not empty and the appointment mode is physical. 

2. The system will redirect the existing staff to the AI Scan page. 

3. The existing staff can choose either take photo or upload image to use acne 

classification feature 
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       If the existing staff choose take photo,  

                Execute the Take Photo use case. 

       If the existing staff choose upload image,  

                Execute the Upload Image use case. 

 

S-2: Patient Classify Acne Type 

1. The existing patient is required to clicks “Profile” on the bottom navigation 

button. 

2. The system will redirect the existing patient to the Profile page. 

3. The existing patient is required to clicks on the “AI Scan” button 

4. The system will redirect the existing patient to the AI Scan page. 

5. The existing patient can choose either take photo or upload image to use acne 

classification feature 

       If the existing patient choose take photo,  

                Execute the Take Photo use case. 

       If the existing patient choose upload image,  

                Execute the Upload Image use case. 

Alternate / Exceptional Flows: Not Applicable 
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View Specialist List 

Use Case Name: View Specialist List ID:  110   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to view the list of specialists displayed in the system   

Brief Description:  

This use case describes how the existing patient can view the displayed list of the 

specialist in specialist page in the system 

Trigger: Existing Patient wants to view the list of the specialist in the system. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: View Specialist Details 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient is logging into the system successfully. 

2. The existing patient is required to clicks “Specialist” on the bottom navigation 

button. 

3. The system will redirect the existing patient to the Specialist page. 

4. The existing patient can scroll over the list of specialists in Specialist page. 

       If the existing patient wants to view the details profile of the specialist  

             Execute the View Specialist Details use case. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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Manage Appointment 

Use Case Name: Manage 

Appointment 
ID:  111   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to make, change or cancel an appointment   

Brief Description:  

This use case describes how the existing patient make an appointment as well as 

changing or cancelling an appointment for previously seen patient  

Trigger: Existing Patient wants to make a new appointment, make changes, or cancel an 

existing appointment. 

Type: External 

Relationships: 

 Association: - 

 Include: Book New Appointment, Reschedule Appointment, Cancel Appointment  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient is logging into the system successfully. 

2. If the existing patient wants to make new appointment 

          Execute the Book New Appointment use case. 

3. If the existing patient wants to reschedule an existing appointment 

          Execute the Reschedule Appointment use case. 

4. If the existing patient wants to cancel an existing appointment  

          Execute the Cancel Appointment use case. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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View Patient List 

Use Case Name: View Patient List ID:  112   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to view the list of patients displayed in the system   

Brief Description:  

This use case describes how the existing staff can view the displayed list of the patient 

in patients page in the system 

Trigger: Existing Staff wants to view the list of the patient in the system. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: View Patient Details 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff is logging into the system successfully. 

2. The existing staff is required to clicks “Patient” on the bottom navigation button. 

3. The system will redirect the existing staff to the Patient page. 

4. The existing staff can scroll over the list of patients in Patient page. 

5. If the existing staff wants to view the details profile of the patient 

          Execute the View Patient Details use case 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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Manage Consultation Details 

 

Use Case Name: Manage 

Consultation Details 
ID:  113   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to manage consultation details   

Brief Description:  

This use case describes how the existing staff can manage his/her patient’s consultation 

details 

Trigger: Existing Staff wants to manage the patient’s consultation details. 

Type: External 

Relationships: 

 Association: - 

 Include: Edit Consultation Details 

 Extend: -  

 Generalization: - 

Normal Flow of Events: 

1. The existing staff is logging into the system successfully. 

2. The existing staff can manage the consultation details in homepage or schedule page. 

       If  the existing staff choose to manage consultation details in homepage 

                  S-1: Manage Consultation Details in Homepage 

       If  the existing staff choose to manage consultation details in schedule page 

                  S-2: Manage Consultation Details in Schedule page 

Sub Flows:  

S-1: Manage Consultation Details in Homepage 

1. The existing staff is required to clicks “complete” after completing the 

consultation session. 

2. The system will redirect the existing staff to the Consultation Details page 

3. If the existing staff wants to edit the consultation details 

          Execute the Edit Consultation Details use case 

 

S-2: Manage Consultation Details in Schedule page 
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1. The existing staff is required to clicks “Schedule” on bottom navigation button. 

2. The system will redirect the existing staff to the Schedule page. 

3. The existing staff is required to clicks “complete” on the horizontal navigational 

bar. 

4. The system will redirect the existing staff to the Consultation Details page 

5. If the existing staff wants to edit the consultation details 

         Execute the Edit Consultation Details use case 

Alternate / Exceptional Flows: Not Applicable 
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Manage Appointment Date 

 

Use Case Name: Manage 

Appointment Date 
ID:  114   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to manage appointment date   

Brief Description:  

This use case describes how the existing staff can manage his/her appointment date 

Trigger: Existing Staff wants to manage the appointment date in his/her profile. 

Type: External 

Relationships: 

 Association: - 

 Include: Edit On Leave Date 

 Extend: -  

 Generalization: - 

Normal Flow of Events: 

1. The existing staff is logging into the system successfully. 

2. The existing staff can manage the appointment date in homepage. 

       If  the existing staff wants to manage appointment date 

                  Execute Edit On Leave Date use case 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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Edit Profile 

 

Use Case Name: Edit Profile  ID:  201   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to edit the user account profile  

Brief Description:  

This use case describes how the existing staff/ existing patient edit his/her user account 

profile 

Trigger: Existing Staff/ Existing Patient wants to edit his/her user account profile in the 

system. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff/ existing patient will redirect to the Edit Profile page. 

2. The system will identify the role of the user in the system. 

        If the role of the user is Staff, 

                the S-1: Edit Staff Profile is performed. 

        If the role of the user is User, 

                the S-2: Edit Patient Profile is performed. 

3. The existing staff/ existing patient is required to click save button to accept changes 

make to the profile. 

4. The system will validate the entered information. 

5. The system will update the valid information to the system database. 

Sub Flows:  

S-1: Edit Staff Profile 

1. If the existing staff wants to edit the profile picture, 

       the S-3: Edit Profile Picture is performed. 
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2. If the existing staff wants to edit the name 

        the S-4: Edit Name is performed. 

3. If the existing staff wants to edit gender, 

       the S-5: Edit Gender is performed. 

4. If the existing staff wants to edit Job Position, 

       the S-6: Edit Job Position is performed. 

5. If the existing staff wants to edit Qualification, 

       the S-7: Edit Qualification is performed. 

6. If the existing staff wants to edit Experience, 

       the S-8: Edit Experience is performed. 

7. If the existing staff wants to edit Expertise Area, 

       the S-9: Edit Expertise Area is performed. 

8. If the existing staff wants to edit Training Place, 

       the S-10: Edit Training Place is performed. 

9. If the existing staff wants to edit Phone Number, 

       the S-11: Edit Phone Number is performed. 

 

S-2: Edit Patient Profile 

1. If the existing patient wants to edit the profile picture, 

       the S-3: Edit Profile Picture is performed. 

2. If the existing patient wants to edit gender, 

       the S-5: Edit Gender is performed. 

3. If the existing patient wants to edit date of birth, 

       the S-12: Edit Date of Birth is performed. 

4. If the existing staff wants to edit Phone Number, 

       the S-11: Edit Phone Number is performed. 

 

S-3: Edit Profile Picture 

1. The existing staff/ existing patient needs to click on the profile image. 

2. The system will pop up a dialog box with two option “Allow” or “Deny” to gain 

permission access to device gallery. 

       If the existing staff/ existing patient choose “Allow”, 

              the S-13: Access Device Gallery is performed. 

       If the existing staff/ existing patient choose “Deny”, 

               the S-14: Deny Access to Device Gallery is performed. 
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S-4: Edit Name 

1. The existing staff/ existing patient need insert the new name. 

 

S-5: Edit Gender 

1. The existing staff/ existing patient need insert the gender. 

 

S-6: Edit Job Position 

1. The existing staff need insert the new job position. 

 

S-7: Edit Qualification 

1. The existing staff need insert the new qualification. 

 

S-8: Edit Experience 

2. The existing staff need insert the new experience. 

 

S-9: Edit Expertise Area 

1. The existing staff need insert the new expertise area. 

 

S-10: Edit Training Place 

1. The existing staff need insert the new training place. 

 

S-11: Edit Phone Number 

1. The existing staff/ existing patient need insert the new phone number. 

 

S-12: Edit Date of Birth 

1. The existing patient need insert the date of birth. 

 

S-13: Access Device Gallery 

1. The system will navigate the current page to the device gallery. 

2. The existing staff/ existing patient need to select a photo from the gallery. 

3. The system will redirect the existing staff/ existing patient back to the Edit Profile 

page if he/she has done picking a new profile picture from the gallery. 

 

S-14: Deny Access to Device Gallery 

1. The system will close the dialog box and return to the Edit Profile page. 
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Alternate / Exceptional Flows:  

S-4, 1a: The system  display message “Please enter a name” if the name is empty. 

S-7, 1a: The system  display message “Please enter a valid qualification” if the 

qualification is empty. 

S-8, 1a: The system  display message “Please enter a valid experience” if the experience 

is empty. 

S-10, 1a: The system  display message “Please enter a valid training place” if the training 

place is empty. 

S-11, 1a: The system  display message “Phone number cannot be empty” if the phone 

number is empty. 

S-11, 1b: The system  display message “Please enter a valid phone number” if the phone 

number is not a valid phone number. 

S-13, 2a: The system display message “No file selected” if the no photo selected. 
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Add Favourite 

 

Use Case Name: Add Favourite ID:  202   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to delete favourite profile 

Brief Description:  

This use case describes how the existing staff/ existing patient can remove favourite 

profile from the favourite list in the system  

Trigger: Existing Staff / Existing Patient wants to remove the favourite profile from the 

favourite list in the system. 

Type: External 

Relationships: 

 Association: - 

 Include: -  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The system removes the filled red colour on the “heart” icon. 

2. The system deletes the data of the profile details from the database for favourite list. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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Delete Favorite  

 

Use Case Name: Delete Favourite  ID:  203   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to add new favourite profile 

Brief Description:  

This use case describes how the existing staff/ existing patient can add a new favourite 

profile to the favourite list in the system  

Trigger: Existing Staff / Existing Patient wants to add the favourite profile to the 

favourite list in the system. 

Type: External 

Relationships: 

 Association: - 

 Include: -  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

3. The system filled red colour on the “heart” icon. 

4. The system adds the data of the profile details from the database for favourite list. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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View Specialist Details 

Use Case Name: View Specialist 

Details 
ID:  204   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to read or view the details on the selected specialist    

Brief Description:  

This use case describes how the existing patient can read or view the selected specialist 

profile details in the specialist details page 

Trigger: Existing Patient wants to read or view the specialist details. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient click on the specialist in the list of the specialist in the specialist 

page. 

2. The system will redirect the existing patient to the Specialist Details page. 

3. The existing patient can read the details. 

       the S-1: Read Specialist Details is performed. 

 

Sub Flows:  

S-1: Read Specialist Details  

1. The existing patient can view the name. 

2. The existing patient can view the qualification. 

3. The existing patient can view the company. 

4. The existing patient can view the expertise area. 

5. The existing patient can view the experience. 

6. The existing patient can view the short description about the specialist. 

Alternate / Exceptional Flows: Not Applicable 
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View Patient Details 

Use Case Name: View Patient List ID:  205   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to view the list of patients displayed in the system   

Brief Description:  

This use case describes how the existing staff can view the displayed list of the patient 

in patients page in the system 

Trigger: Existing Staff wants to view the list of the patient in the system. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: View Patient Details 

 Generalization: - 

Normal Flow of Events: 

1. The existing staff click on the patient in the list of the patient in the patient page. 

2. The system will redirect the existing staff to the Patient Details page. 

3. The existing staff can read the details. 

       the S-1: Read Patient Details is performed. 

Sub Flows:  

S-1: Read Patient Details  

1. The existing staff can view the name. 

2. The existing staff can view the gender. 

3. The existing staff can view the age. 

4. The existing staff can view the category of acne type. 

5. The existing staff can view the date of birth. 

6. The existing staff can view the phone number. 

7. The existing staff can view the email. 

Alternate / Exceptional Flows: Not Applicable 
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Book New Appointment 

Use Case Name: Book New 

Appointment 
ID:  206   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to make an appointment   

Brief Description:  

This use case describes how the existing patient make an appointment  

Trigger: Existing Patient wants to make a new appointment 

Type: External 

Relationships: 

 Association: - 

 Include: -  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient is required to clicks “Specialist” on the bottom navigation 

button. 

2. The system will redirect the existing patient to the Specialist page. 

3. The existing patient is required to select and click a preferred specialist. 

4. The system will redirect the existing patient to the Specialist Details page. 

5. The existing patient needs to click “Book Appointment” in the Specialist Details 

page. 

6. The system will navigate the current page to Appointment page. 

7. The existing patient needs to select an appointment date. 

8. The existing patient needs to select an appointment time. 

9. The existing patient needs to select an appointment mode. 

10. The existing patient needs to click on the “Make Appointment” button to complete 

the process. 

11. The system will navigate the current page to the Confirmation Booking page 

12. The system will validate the appointment details. 

       If the appointment details are valid, 

                the S-1: Valid appointment details is performed. 
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       If the appointment details are invalid, 

                the S-2: Invalid appointment details is performed. 

13. The existing patient is required to click the “Back to Home Page” to complete the 

booking appointment process. 

14. The system will redirect the existing patient to the Specialist page. 

Sub Flows:  

S-1: Valid appointment details 

1. The system will display successfully booked an appointment message. 

2. The system will add the booking details to the database of the system. 

 

S-2: Invalid appointment details 

1. The system will display unsuccessfully booked an appointment message. 

Alternate / Exceptional Flows: Not Applicable 
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Reschedule Appointment 

Use Case Name: Reschedule 

Appointment 
ID:  207   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to make changes on an existing appointment   

Brief Description:  

This use case describes how the existing patient make changes on an existing 

appointment  

Trigger: Existing Patient wants to reschedule the existing appointment  

Type: External 

Relationships: 

 Association: - 

 Include: -  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient is required to clicks “Schedule” on the bottom navigation button. 

2. The system will redirect the existing patient to the Schedule page. 

3. The existing patient can choose to edit the appointment in “upcoming” or “cancel” 

        If the existing patient choose to edit the appointment in upcoming, 

                  the S-1: Edit Upcoming Appointment is performed. 

        If the existing patient choose to edit the appointment in cancel, 

                  the S-2: Edit Cancel Appointment is performed. 

Sub Flows:  

S-1: Edit Upcoming Appointment  

1. The existing patient is required to click “Reschedule” on the selected 

appointment card. 

2. The system will navigate the current page to Appointment page. 

3. The existing patient needs to select new appointment date. 

4. The existing patient needs to select new appointment time. 

5. The existing patient needs to select new appointment mode. 
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6. The existing patient needs to click on the “Reschedule Appointment” button to 

complete the process. 

7. The system will navigate the current page to the Confirmation Booking page 

8. The system will validate the appointment details. 

       If the appointment details are valid, 

                the S-3: Valid appointment details is performed. 

       If the appointment details are invalid, 

                the S-4: Invalid appointment details is performed. 

9. The existing patient is required to click the “Back to Home Page” to complete 

the booking appointment process. 

10. The system will redirect the existing patient to the Specialist page. 

 

S-2: Edit Cancel Appointment  

1. The existing patient is required to click “cancel” on the horizontal navigational 

bar. 

2. The system will redirect the existing patient to the list of cancels appointment in 

Schedule page. 

3. The existing patient is required to click “Reschedule” on the selected 

appointment card. 

4. The system will navigate the current page to Appointment page. 

5. The existing patient needs to select new appointment date. 

6. The existing patient needs to select new appointment time. 

7. The existing patient needs to select new appointment mode. 

8. The existing patient needs to click on the “Reschedule Appointment” button to 

complete the process. 

9. The system will navigate the current page to the Confirmation Booking page 

10. The system will validate the appointment details. 

       If the appointment details are valid, 

                the S-3: Valid appointment details is performed. 

       If the appointment details are invalid, 

                the S-4: Invalid appointment details is performed. 

11. The existing patient is required to click the “Back to Home Page” to complete 

the booking appointment process. 
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12. The system will redirect the existing patient to the Specialist page. 

 

S-3: Valid appointment details 

1. The system will display successfully booked an appointment message. 

2. The system will update the new booking details to the database of the system. 

 

S-4: Invalid appointment details 

1. The system will display unsuccessfully booked an appointment message. 

Alternate / Exceptional Flows: Not Applicable 
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Cancel Appointment 

 

Use Case Name: Cancel 

Appointment 
ID:  208   Importance Level:  High  

Primary Actor: Existing Patient Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Patient – wants to cancel an existing appointment   

Brief Description:  

This use case describes how the existing patient cancel on an existing appointment  

Trigger: Existing Patient wants to cancel  the existing appointment  

Type: External 

Relationships: 

 Association: - 

 Include: -  

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The existing patient can choose to cancel the existing appointment in “Homepage” 

or “Schedule page.” 

       If the existing patient choose to cancel existing appointment in “Homepage” 

               the S-1: Cancel Homepage Appointment is performed. 

       If the existing patient choose to cancel existing appointment in “Schedule page” 

               the S-2: Cancel Upcoming Appointment is performed. 

Sub Flows:  

S-1: Cancel Homepage Appointment 

1. The existing patient is required to click “Cancel” on the appointment card. 

2. The system updates the status of the appointment to “cancel” in the database. 

 

S-2: Cancel Upcoming Appointment 

1. The existing patient is required to click “Schedule” on the bottom navigation 

button. 

2. The system will redirect the existing patient to Schedule page. 



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    71 

 

3. The existing patient is required to click “Cancel” on the selected appointment 

card. 

4. The system updates the status of the appointment to “cancel” in the database. 

 

Alternate / Exceptional Flows: Not Applicable 
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Edit Consultation Details 

 

Use Case Name: Edit Consultation 

Details 
ID:  209   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to edit consultation details   

Brief Description:  

This use case describes how the existing staff can edit his/her patient’s consultation 

details 

Trigger: Existing Staff wants to edit the patient’s consultation details. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: -  

 Generalization: - 

Normal Flow of Events: 

1. The existing staff need to select the acne location. 

2. The existing staff need to select the skin condition. 

3. The existing staff need to select the product used. 

4. The existing staff need to select the consultation content. 

5. The existing staff need to insert the important note. 

6. The existing staff is required to click the save button to submit the details of the 

consultation. 

7. The system will add the details of the consultation to the database of the system. 

 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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Edit On Leave Date 

 

Use Case Name: Edit On Leave Date ID:  210   Importance Level:  High  

Primary Actor: Existing Staff Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff – wants to edit on leave date   

Brief Description:  

This use case describes how the existing staff can edit his/her on leave start date and end 

date to manage the appointment date. 

Trigger: Existing Staff wants to edit his/her on leave date. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: -  

 Generalization: - 

Normal Flow of Events: 

1. The existing staff need to select the start date. 

2. The existing staff is required to click “OK” after choosing the date. 

3. The system will save the start date into the database of the system. 

4. The existing staff need to select the end date. 

5. The existing staff is required to click “OK” after choosing the date. 

6. The system will save the end date into the database of the system. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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Upload Image 

 

Use Case Name: Upload Image ID:  211   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to use the acne classification feature by 

uploading an image 

Brief Description:  

This use case describes how the existing staff/ existing patient can upload an image from 

the device gallery to use the acne classification feature  

Trigger: Existing Staff/ Existing Patient wants to use the acne classification feature by 

uploading an image.  

Type: External 

Relationships: 

 Association: - 

 Include: Image Classification Result 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The system will pop up a dialog box with two option “Allow” or “Deny” to gain 

permission access to device gallery. 

       If the existing staff/ existing patient choose “Allow”, 

              the S-1: Access Device Gallery is performed. 

       If the existing staff/ existing patient choose “Deny”, 

               the S-2: Deny Access to Device Gallery is performed. 

 

 

Sub Flows:  

S-1: Access Device Gallery 

1. The existing staff/ existing patient is required to choose photo from the device 

Gallery. 

       If the existing staff/ existing patient choose photo from the device Gallery. 
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                Execute Image Classification Result use case 

       If the existing staff/ existing patient did not choose photo from the device 

Gallery. 

                the S-3: Return page is performed. 

 

S-2: Deny Access to Device Gallery 

1. The system will redirect the existing patient to the AI Scan page. 

 

S-3: Return page 

1. The system will redirect the existing patient to the AI Scan page. 

Alternate / Exceptional Flows: Not Applicable 
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Take Photo 

 

Use Case Name: Take Photo ID:  212   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to use the acne classification feature by taking a 

photo 

Brief Description:  

This use case describes how the existing staff/ existing patient can take a photo using the 

device camera to use the acne classification feature 

Trigger: Existing Staff/ Existing Patient wants to use the acne classification feature by 

taking photo. 

Type: External 

Relationships: 

 Association: - 

 Include: Image Classification Result 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The system will pop up a dialog box with two option “Allow” or “Deny” to gain 

permission access to device camera. 

       If the existing staff/ existing patient choose “Allow,” 

              the S-1: Access Device Camera is performed. 

       If the existing staff/ existing patient choose “Deny,” 

               the S-2: Deny Access to Device Camera is performed. 

 

 

Sub Flows:  

S-1: Access Device Camera 

1. The existing staff/ existing patient is required to use the device camera to take 

the picture of the face. 

       If the existing staff/ existing patient take picture of the face. 
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                Execute Image Classification Result use case 

       If the existing staff/ existing patient did not take picture of the face. 

                the S-3: Return page is performed. 

 

S-2: Deny Access to Device Camera 

1. The system will redirect the existing patient to the AI Scan page. 

 

S-3: Return page 

1. The system will redirect the existing patient to the AI Scan page. 

Alternate / Exceptional Flows: Not Applicable 
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View Image Classification Result 

 

Use Case Name: View Image 

Classification Result 
ID:  213   Importance Level:  High  

Primary Actor: Existing Staff/ 

Existing Patient 
Use Case Type: Detail, Essential 

Stakeholders and Interests: 

Existing Staff/ Existing Patient – wants to view or read the classification result 

Brief Description:  

This use case describes how the existing staff/ existing patient view or read the 

classification result of the acne type after uploading the image or take photo 

Trigger: Existing Staff/ Existing Patient wants to view the classification result after 

upload or take the acne skin. 

Type: External 

Relationships: 

 Association: - 

 Include: - 

 Extend: - 

 Generalization: - 

Normal Flow of Events: 

1. The system will display the result of the classification result in the AI Scan page. 

2. The system will save the classification result in the database of the system. 

Sub Flows: Not Applicable 

Alternate / Exceptional Flows: Not Applicable 
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3.1.3 Activity Diagram 
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Figure 3.1.3.1: Activity Diagram for Staff Module in Facial and Skincare Mobile Application  
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Figure 3.1.3.2: Activity Diagram for Patient Module in Facial and Skincare Mobile Application  
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Chapter 4  

System Design 

 

In this chapter, the flow of this project and the method on how the system is design and 

developed will be clearly explained. 

 

4.1 Project Flow Diagram 

 

Figure 4.1: Project Flow Diagram 
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Figure 4.1 illustrates the detailed project flow diagram, which includes the entire process of the 

project, starting from image acquisition and leading up to the development of the Flutter 

Android application. The first step of the project is acquiring the images that will be used to 

train the TensorFlow model. This step involves downloading the pre-existing images from the 

dataset provided by the author on Kaggle. Once the phase of acquiring photos has been 

finished, the next stage is the preparation of the dataset, which involves dividing the dataset 

into a training dataset, a validation dataset, and a testing dataset. After that, the step of data 

preprocessing must be performed to guarantee that the format of the images can be used by the 

TensorFlow Model. The environment for machine learning needs to be set up before training 

the deep learning model. Once the environment has been done setting up, the TensorFlow 

model will need to be trained on the preprocessed data. This step involves the using of transfer 

learning for the deep learning that available in the TensorFlow library. After the model has 

been trained, model evaluation is needed to ensure the accuracy and reliability of the model. 

This step is done by testing the model on the set of test data. Once the model has been evaluated, 

the optimization of the model is required to convert into TensorFlow Lite model to suit the 

mobile devices. With the help of the TensorFlow Lite Converter, the TensorFlow model can 

be converted into a TensorFlow Lite Model File (.tflite). 

 

Next, to deploy the model to the Flutter application, the environment of the Flutter application 

needs to be set up first. This step involves creating the user interface, integrating useful 

packages and plugins, and configuring the app to work with the TensorFlow Lite model and 

Firebase. The next step is to develop the core features of the application. This step includes the 

implementation of user authentication, database integration. Once the model has been 

optimized and the flutter application has been set up, the model can now be deployed to the 

flutter application. The subsequent stage involves developing the fundamental features of the 

application, such as user authentication and database integration. After optimizing the model 

and setting up the Flutter application, the model can be deployed to the application. 
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4.2 Train Deep Learning Model using Transfer Learning 

This section outlines the steps involved in building, training, and testing the deep learning 

model using transfer learning. Basically, transfer learning is a method that involves utilizing a 

pre-trained model and building a new layer on top of it to fit the specific requirements of a new 

dataset[15]. This approach has become popular for training deep learning models due to several 

advantages, such as reduced training time, improved efficiency of the neural network's 

functioning, and most importantly, suitability for projects with limited amounts of data. The 

deep learning architecture chosen for the transfer learning method is EfficientNetV2-B0, which 

is the latest addition to the family of EfficientNet architectures. EfficientNetV2-B0 is chosen 

because it is the smallest and least complex model among the EfficientNetV2 family. It is also 

more suitable for transfer learning on small dataset because it reduced the complexity, and it is 

less likely to overfit the data. Visual Studio Code has been used as the environment to train the 

model and it required the installation of TensorFlow. The installation of Jupyter is need by 

installing the package from the extension. 
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4.2.1 TensorFlow Lite Model Building Flowchart 

 

 

 Figure 4.2.1: Flowchart for Building TensorFlow Lite Model 
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Figure 4.2.1 describe the flow of each process to build the TensorFlow Lite Model. There are 

4 processes need to be done to build the TensorFlow Lite Model. The first process is dataset 

preparation where the images is collected and the collected images will then split into training 

dataset, validation dataset and testing dataset. After splitting the dataset, pre- training 

preparation will be carried out with data augmentation on the dataset and the pre-trained model 

is identify. After it has been determined which pre-trained model will be utilized, a base model 

should be created by using the pre-trained mode, and then all of the convolutional base layers 

should be frozen.  After the preparation of the model, the next step is to modify the pre-trained 

model to suit the output of the training data. This involves unfreezing the top layers of the 

model before training. Next, identify the suitable optimizer, learning rate, epochs and other 

relevant parameters to train the model. After training process is done, the model needs to be 

evaluated to ensure the accuracy and reliability. If the model is ready to be use, then convert 

the trained model to TensorFlow Lite model using converter. After converting the trained 

model, the converted model needs to be tested before saving it with the test data. Finally, save 

the converted model and the model is ready to be deployed in the Flutter app. 
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4.2.2 Dataset Preparation Process 

In this section, the detailed of the preparation for dataset and the source of the dataset is 

explained. 

 

1. Image Acquisition  

 

The project dataset is collecting from online platform which is Kaggle which is a popular 

platform for data scientists to share and discover datasets, as well as to participate in machine 

learning competitions.  

 

 

Acne grading classificationdataset (Kaggle) 

 

Based on the dataset obtained from Kaggle.com, a contributor named Rutvik Lathiya Teksun 

[16] provided an acne grading classification dataset with labels. 

 

Types of Acne  Total Number of Images Cropped With Black Colour 

Background 

Level_0 (Mild) 387 Yes Yes 

Level_1 (Moderate) 473 Yes Yes 

Level_2 (Severe) 139 Yes Yes 

Table 4.2.1: Different types of acne provided in Kaggle 

 

Based on Table 4.2.1, the dataset is labeled according to the acne grading, which is ""Acne 

Level_0"", ""Acne Level_1,"" and ""Acne Level_2"". This dataset is chosen because it fulfills 

this project's requirement to classify the skin condition according to the acne grading to 

diagnose the skin condition on the patient's skin. According to [16], Level_0 classes consist of 

387 skin images, 473 skin images for Level_1, and 139 skin images in Level_2.  
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Based on Table 4.2.1, the example for Level_0 shows the skin condition with a few small 

pimples and some red breakouts usually found on the cheeks. In Level_1, the dataset example 

shows the skin condition with more blemishes than Levl_0, and there are papules and pustules 

on the face, usually called pimples. The skin condition becomes more severe in Level_2, which 

has a lot of papules and pustules over the face, and it can spread and merge. Thus, there will 

be more redness, and the face will be swelling. According to the author in [17], faces with few 

papules are considered under grade 1, which is mild acne; therefore, the dataset labeled as 

Level_0 can be classified as mild acne. The dataset labeled Level 2 is equivalent to the 

description of [17], where there are multiple papules and pustules on the face under the 

moderate acne category. Lastly, moderate serve and serve acne falls under Level_3 in the 

dataset, where there are inflamed pustules and nodules on the faces, according to the article in 

[17]. 

 Level_0 (Mild) Level_1 (Moderate) Level_2 (Severe) 

Example 1 

   

Example 3 

   

Example 4 

   

Example 6 

   

Table 4.2.2: Example of dataset with the labelling of acne grade 

Source: Adapted from [16].  
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2.  Preprocess Image Dataset  

 

The initial file is store according to the acne label which is Level_0, Level_1, and Level_2. 

Therefore, the file is renaming from Level_0 to Mild, Level_1 to Moderate and Level_2 to 

Severe. After changing the file name accordingly, the file will then split into training dataset, 

validation dataset and testing dataset. 

 

Steps in splitting dataset: 

 

1. File directory  

Create a new Jupyter file in Visual Studio 

Code. Make sure the downloaded dataset is 

in the same file as the Jupyter file 

 

 

 
 

2. Import Python libraries 

Import the relevant Python libraries to the 

after creating the Jupyter file.  

 

 

 

3. Import data and initialize parameters 

Initialize the base directory which is the file 

path of the dataset, and the sub file folder 

name is initialize as “names”.  

 

 

 

4. Reorganize folder structure  

Create a new sub folder name as train, val, 

and test. 
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5. Move images to new sub folder 
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4.2.3 Pre-Training Preparation Process 

In this section, the detailed of the preparation before the training of model. There are several 

steps need to be done to prepare the environment and selection of the pre-trained model is 

explained.  

 

1. Setup Development Environment   

After the preparation of dataset process is done, the python environment can be setup by install 

the extension of Jupyer in the Visual Studio Code. Create a new folder and paste in the dataset 

that have been preprocessed and open a new notebook (.ipynb). Next, import all the important 

libraries, image dataset and hyperparameters and execute in the runtime and autotune is used 

to improve the performance of input pipeline. Besides that, preprocess_input is use because it 

helps to normalize the input data and make it more compatible with the requirements of the 

model. 

 

Figure 4.2.3.1: Import Libraries 

 

Figure 4.2.3.2: Initialization of variables 

 

Figure 4.2.3.3: Import datasets 

 

Figure 4.2.3.4: Snippet code for preprocess_input 
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2. Data Augmentation   

Based on the Figure 4.2.3.4, the data augmentation model includes three layers that perform 

random modifications on the input images. The first layer randomly flips the image 

horizontally with a 50% probability, while the second layer rotates the image by up to 0.2 

radians in either direction. The third layer zooms the image by up to a factor of 0.2 in either 

direction. These modifications help to simulate variations in image orientation, angle, and 

scale, which can be useful in tasks such as object detection, facial recognition, scene 

classification, and medical image analysis. 

 

Figure 4.2.3.5: Snippet Code for Data Augmentation 

 

 

3. Pretrained Model Selection   

EfficientNetV2-B0 is chosen for the project therefore the package is imported into the runtime 

through the Keras Application library.  

 

4. Based Model Creation   

After identifying the pre-trained model that will be incorporated into the deep learning model, 

the EfficientNetV2B0 model from the Keras deep learning framework must be initialized with 

certain parameters [18]  as shown in Figure 4.3.2.1. 

 

Figure 4.2.3.6: Snippet Code for initialization of EfficientNetV2B0 model 
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5. Freeze Convolutional Base 

Based on Figure 4.3.2.2, the “trainable” attribute of the model object is set to “False” to fixed 

and not updated the weight loaded from the ImageNet dataset during the subsequent training. 

This is because transfer learning is use in this training model process by keeping the pre-trained 

weights fixed, the model will retain the features from ImageNet [18]. 

 

Figure 4.2.3.7: Snippet Code for freezing the convolutional base 
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4.2.4 Training and Testing Process 

1. Pre-trained Model Modification    

There are three layers added to rebuild the top layer for the model. Based on Figure 4.2.3.3, 

the code creates a Keras model for a classification task. The model consists of an input layer 

that specifies the shape of the input images, a data augmentation pipeline to increase the 

model's robustness, and an EfficientNet model as the feature extractor. The EfficientNet model 

is frozen, which means that its weights are not updated during training. To reduce the number 

of parameters in the model, a GlobalAveragePooling2D layer is applied to the output of the 

EfficientNet architecture. A Dropout layer is used for regularization to prevent overfitting 

during training. Finally, a Dense layer with 3 output units is used in the process of producing 

the model's final output, corresponding to the 3 classes in the classification task. The model is 

defined using the Keras Model API, which takes the input and output layers as arguments, and 

all the intermediate layers are defined in between [18]. 

 

 

Figure 4.2.4.1: Snippet Code for rebuild layers on top layer 

 

2. Un-freeze Model Top Layers   

Based on Figure 4.2.3.9 base_model.trainable is set to True in TensorFlow Keras, it indicates 

that the layers in a pre-trained model can have their weights updated during the training process. 

This is used to fine-tuning the model, which is a technique to adapt a pre-trained model to a 

new task or dataset.  

 

Figure 4.2.4.2: Snippet Code for unfreeze some layers  
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3. Train and Evaluate Model  

The code for the Keras model is shown in Figure 4.2.4.3, where it specifies the loss function, 

optimizer, and evaluation metrics. The SparseCategoricalCrossentropy is a loss function that 

measures the difference between the predicted probability distribution and the true probability 

distribution of the target class. In this case, When from_logits is set to True, it assumes that the 

output of the model is in the form of logits (unnormalized log probabilities) rather than 

probabilities. Adam is an optimizer that uses an adaptive learning rate to update the model 

parameters during training. 

 

Figure 4.2.4.3: Snippet Code for declaring hyperparameters 

 

Based on Figure 4.2.4.11, The model.fit() method accepts several arguments that include 

train_dataset, epochs, validation_data and verbose. The train_dataset refer to the training 

dataset, while the epochs is the number of times the model will be trained on the entire training 

dataset. The validation_data is referring to the validation dataset and the verbose is set to 0 will 

run the training process silently. 

 

Figure 4.2.4.4: Snippet Code for training model 
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4.2.5 Output Process 

1. Convert Trained Model to TensorFlow Lite Model    

TFLiteConverter is used to perform the conversion of the model into TensorFlow Lite Model.  

The converter will get the TensorFlow model and assign as converter.  The converter will then 

be used to perform “convert()” function and assign to tflite_model [19]. 

 

Figure 4.2.5.1: Snippet Code for Converting model to TensorFlow Lite Model  

 

2. Test Converted TensorFlow Lite Model   

Based on Figure 5.2.5.2, the code evaluates a TensorFlow Lite model on a test dataset by 

making predictions using the interpreter. The accuracy for each class is calculated by 

comparing the predicted class name with the true class name and is then printed. The code 

assumes the presence of a list of class names and a test dataset consisting of input and label 

batches. The TensorFlow Lite model is expected to be saved as a file, and the TensorFlow Lite 

Python interpreter should be imported. 

 

Figure 4.2.5.2: Snippet Code for Testing Converted TensorFlow Lite Model  
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3. Save TensorFlow Lite Model  

After testing the TensorFlow Lite model, create a file to save the model. The code in Figure 

4.2.5.3 is to saves the TensorFlow Lite model as a binary file named model.tflite using the with 

open statement and writes the model's binary content into the file. It also saves the list of labels 

into a labels.txt file named using the with open statement and writes each label on a new line 

using the join function. The code assumes the presence of a directory named model to save the 

model and label files into, and that the list of labels is already defined in the label’s variable 

[19]. 

 

Figure 4.2.5.3: Snippet Code for Saving Converted TensorFlow Lite Model 
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4.3 System Design 

In this service system, it is distributed into 2 different modules which is staff module and patient 

module for different roles such as staff and patient as shown in Figure 4.3. The details for each 

of the functionalities will be explained further as below. 

 

 

Figure 4.3: System Design of facial and skincare service system  

 

 

First, the service system required all users to enroll into the application in order to verify their 

role and gain access to the appropriate module. Therefore, the login and register user account 

feature is important to indicate the user’s role to access the right module. New users are 

required to create an account before accessing the system. During the registration process, users 

are prompted to select their specific role, which is then assigned to them by the system. The 

following features is that is accessible by all the users is manage profile. The user can make 

use of the feature to edit the basic information of their profile.  

 

Besides that, the system also provides a feature for all users to create a favorite list, which 

allows users to add profiles to or remove profiles from their favorite list. Moreover, the 

consultation report can also be use by all the users to view the consultation report regarding 

the consultation history and details. Both patient and staff will be having the features of join 

video call. This join video call function is for the purpose of conducting online consultation 
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based on the appointment mode select by the patient. For instance, if the patient chooses online 

consultation, then both patient and staff will be able to see the join video call button when the 

consultation session is ready to be conduct.  

 

Apart from that, the feature of taking photo and uploading image is available in both staff 

and patient module which is for the acne classification service. In the patient module, they user 

can use it any time because it is available in their profile page. The patient can update their 

acne condition by using this feature. However, in staff module, the staff can only use this 

feature when the appointment of the patient is in physical mode.  

 

In short, these are the functionalities that will be shared among those 2 modules, while the 

following will be the functionalities that are uniquely exists in their respective modules. 

 

a) Staff Module 

• View Patient Details 

This feature allows the staff to search the list of the patient and see the details of the patient 

such as name, age, acne type, and other basic details of the patient. Other than that, there is an 

extra feature in this feature were the consultation history of the patient is accessible in the 

patient details which allow the staff to trace back the skin problem the patient.  

 

• Manage Appointment Date 

This feature is mainly for the staff to edit the booking calendar at the side of the patient.  The 

booking calendar can be edited by staff members who have the ability to submit leave 

applications. They can enter a start date and an end date for their leave, and the calendar will 

be automatically updated to disable those dates, making them unavailable for bookings during 

that period. This is to ensure that when the staff and taking any leave from the work and is 

unavailable to conduct any consultation session, the patient will not be able to reach the staff 

for that period to avoid any misplacement of the appointment schedules. 
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• Manage Consultation Details 

This is the main feature for the staff module where the staff is the only person that can edit the 

consultation details. This consultation details are helping to record the skin condition, acne 

location on the face, product used and the consultation content as well as the important note 

for the patient. The staff is responsible to complete this consultation details form every time 

the consultation session is completed. This information will be saved with the appointment 

details which allow the staff and patient to trace back the record according to the appointment's 

date and time. 

 

b) Patient Module 

• View Specialist Details 

This feature allows the patient to search the list of the patient and see the details of the patient 

such as name, experience, specialist area, and other basic details of the staff. In this feature, 

there are favorite button and book appointment button which allow the patient to add the 

specialist to their favorite list so that easy to find to book for next appointment. The book 

appointment button allows the user to book an appointment with the selected specialist.  

 

• Manage Appointment 

This is the main feature in patient module where the patient can book an appointment with the 

specialist which is also known as the staff via online. The patient does not need to ask for the 

available time slot from the staff to book an appointment which is more convenient. Other than 

that, the patient can reschedule the appointment or cancel the appointment if the appointment 

that have been booked earlier cannot be attend. The appointment booking information will 

update to the staff immediately after the patient has made any changes regarding their 

appointment date, time, and mode.  
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4.3.1 Application System Flowchart 
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Figure 4.3.1: Flowchart for Application System 
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Based on Figure 4.3.1, it is illustrated the flow of the mobile application system which contain 

the important features of the system. When the application is launched for the first time, the 

user will interact with the User Login page. Upon accessing the User Login page, the user will 

be presented with the option to either register a new account or login with an existing one. If 

the user chooses to register an account, they will be redirected to the User Register page. To 

register an account, the user needs to provide accurate information. If the user provides 

incorrect information during registration, an error message will be displayed, and the user will 

be prompted to correct their input. However, if the user successfully provides the correct 

information, they will be registered as a new user and be able to login to the system. If the user 

chooses to log in to their account, the user is required to provide the correct login credentials. 

When the user chooses to login, they will be prompted to enter their correct login credentials. 

If the information provided is incorrect, the system will display an error message. If the login 

is successful, the user will be redirected to the system's homepage. When a user successfully 

logs into the system, they will be directed to the homepage where they can access the system's 

features and functionalities. The use can choose to perform any action to interact with the 

features in the system. The details of each feature will be discussed in the sub chapters using 

the block diagram for more in-depth visualization on the operation of the application system.  
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4.3.2 User Account Registration and Login 

• User Account Registration  

 

Figure 4.3.2.1: Account Registration Block Diagram for Patient Module 

 

 

Figure 4.3.2.2: Account Registration Block Diagram for Staff Module 

 

Based on Figure 4.3.2.1, the design of the user account registration involved the use of Firebase 

Authentication, Firebase Storage and Cloud Firestore Database which provide by the Firebase 

platform for mobile development. The use of Firebase Authentication is to create an 

authenticated account during the registration process. In this system, the initial profile image 

is set by default in the system for all new users is stored using Firebase Storage. This allows 

the system to easily retrieve and display the default profile image for each new user who logs 

in. This default profile picture will then store in the Cloud Firestore Database as an image path 

with the data type of string. Other than that, when a new user registers and logs in for the first 

time, the system initializes and stores their default details in the Cloud Firestore Database. The 

iser is required to select their role to login the system before they filled up other details. If the 

user selects the role as staff, there will be one extra information need to be provided which is 
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the work ID as shown in Figure 4.3.2.2. Work ID is the employee ID that the company provide. 

This work ID act as the secret key for the system to assign the correct interface to the user 

according to their role in the system. When registering for an account, the user is required to 

give a number of essential pieces of information, including their email address and a password. 

When the email address and password provided by the user are valid, the system will redirect 

the user to the home interface and display a successful registration message. However, if the 

data is invalid, an error message will be displayed. 

 

• User Account Login  

 

Figure 4.3.2.3: Account Login Block Diagram 

Based on Figure 4.3.2.3, the design of the user account login involved the use of Firebase 

Authentication which is responsible to validate the account login credentials during the user 

login process. To access the system, the user is prompted to provide their email address and 

password through the login interface. The login process requires the user to input their email 

address and password. The system will then validate the email address and password. If the 

email address or password provided is incorrect, the user will not be able to login and an error 

message will be displayed prompting the user to re-enter their login details. If the user provides 

the correct login credentials, then the system will authenticate the user's credentials and allow 

them to access the home interface of the system. 
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4.3.3 Home Interface 

 
Figure 4.3.3.1: Home Interface  Block Diagram for Patient Module 

 

 
Figure 4.3.3.2: Home Interface Block Diagram for Staff Module 

 

 

According to the Figure 4.3.3.1 and Figure 4.3.3.2, the home interface design involved the use 

of Cloud Firestore Database and Firebase Cloud Messaging. Upon the user login, the data will 

be retrieved from the Cloud Firestore Database to display on the home interface. Firebase 

Cloud Messaging is responsible to send the notification to the user if they have an appointment 

today. The home interface is different among the role of the user. 
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• Home Interface (Patient Module) 

The home interface for patient has the name and profile picture on the top and the appointment 

today will be display in the white area as the first features in the home interface of the patient. 

The appointment today card will have different button depends on the appointment mode. If 

the appointment mode is physical, then the button will be cancel. The patient can choose to 

cancel the appointment if they cannot attend the consultation session. If the appointment mode 

is online, the button shows will be Join call and cancel. The patient is required to join the call 

during the consultation session to meet with their consultant. Lastly, the favorite list the last 

features in the home interface where the patient can add the specialist profile by searching the 

profile in the List interface and click the add favorite icon. The profile will then appear in the 

Favorite list section on the home interface as a shortcut way to search for the specialist. The 

user can remove the favorite profile by click into the profile and press the heart icon and the 

profile will be remove from the home interface. 

 

• Home Interface (Staff Module) 

The home interface for staff has the name and profile picture on the top and the appointment 

today will be display in the white area as the first features in the home interface of the staff. 

The appointment today card will have different button depends on the appointment mode. If 

the appointment mode is physical, then the button will be AI Scan and Complete. The staff 

need to use the AI Scan to scan the face of the patient to update the skin category. When the 

consultation session is done, the staff is required to filled up the details of the consultation to 

complete the consultation. If the appointment mode is online, the button shows will be Join call 

and complete. The staff can click on the join call to conduct an online consultation session with 

the patient. For the staff, they have addition feature on the home interface, which is the on-

leave date, if the staff have the record for apply leave, then the data will be retrieve from the 

database and display in the section respectively. Lastly, the favorite list performs the same 

function as in the home interface of the patient, but the list in the home interface for staff is 

patient list. 
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4.3.4 List Interface 

 
Figure 4.3.4.1: List Interface Block Diagram for Patient Module 

 

Figure 4.3.4.2: List Interface Block Diagram for Staff Module 

 

Based on Figure 4.3.4.1 and Figure 4.3.4.2, the design of the list interface involved the use of 

Cloud Firestore Database. Upon the user login, the data will be retrieved from the Cloud 

Firestore Database to display on the list interface. The List interface is different from the 

module because each role is required to perform different task. The common feature in both 

module is the user can search the list using the search box by typing the name. Other than that, 

when the user selects a profile to view, the user will be redirect to the profile details interface 

which is all the details for the selected profile. The details are retrieved from the Cloud Firestore 
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Database and display on the profile details interface. The user can only view the profile details 

to gain information. 

 

• Specialist Profile Details Interface (Patient Module) 

The patient can click on the “Book Appointment” button to book an appointment with the 

selected specialist. After clicking the button, the patient will be redirect to the appointment 

interface. The patient is required to select the appointment date, appointment time, and 

appointment mode to book the appointment. Once the patient has selected the date, time and 

mode, the button “Make Appointment” will change color from Grey to purple which indicates 

that the button is clickable. The patient is required to press on the button and the current page 

will navigate to the booking confirmation page where the patient need to press in the back to 

homepage to complete the whole process of the booking.  In the booking confirmation page, 

the successful message will show when the appointment is valid and can be booked but if the 

appointment is not valid which is when the patient has an appointment on the same date and 

time the appointment is invalid and also when the patient has booked more than 1 appointment 

with the same specialist on the same date the error message will be display on the booking 

confirmation page. The valid appointment details will then save to the Cloud Firestore 

Database. 

 

• Patient Profile Details Interface (Staff Module) 

The staff can click on the “Consultation History” button to view the consultation history on the 

selected patient. When the staff click on the button, the staff will be redirect to the consultation 

history interface. In the consultation history interface, the staff can choose the desired 

consultation to view the details of the consultation by clicking the “View Consultation Details” 

button. The staff will then further redirect to the consultation details interface. In the 

consultation details interface, the staff can only view the details. The consultation details are 

retrieved from the Cloud Firestore Database and display it on the interface. 
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4.3.5 Schedule Interface 

 
Figure 4.3.5.1: Schedule Interface Block Diagram for Patient Module 

 
Figure 4.3.5.2: Schedule Interface Block Diagram for Staff Module 

 

Based on Figure 4.3.5.1 and Figure 4.3.5.2, the design of the schedule interface involved the 

use of Cloud Firestore Database. Upon the user login, the data will be retrieved from the Cloud 

Firestore Database to display on the schedule interface. The schedule interface is different from 

the module because each role is required to perform different task. The common feature in both 

module is the user can swap the tab between upcoming, complete and cancel to view different 

appointment which is in different status. 
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• Schedule Interface (Patient Module) 

In the upcoming tab, the patient can click on “Reschedule” or “Cancel”. If the patient click 

“Cancel” the appointment status will be updated and save to the database, then the appointment 

will move to the cancel tab. If the patient click “Reschedule”, then the page will navigate to 

the reschedule interface. The patient can choose the new date, time and mode and click on the 

“Reschedule Appointment” to book the appointment. The patient will further navigate to the 

confirmation booking interface to further check the validation of the appointment details. 

 

• Schedule Interface (Staff Module) 

In the upcoming tab, the staff can click on the “View Consultation Details” on the selected 

appointment card, the staff will be redirect to the consultation details interface in view mode 

to view the previous consultation details before the consultation session is start so that it will 

reduce the time on identify the problem of the patient. If the staff is in the complete tab, the 

staff click on the “View Consultation Details”, the staff will be redirect to the consultation 

details interface in edit mode and the data displayed will be based on the appointment itself. 

The data retrieve from the database is according to the appointment ID to display on the 

interface. The staff can edit the consultation details while in edit mode and the changes will be 

update to the database when the staff save the changes made. 
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4.3.6 Profile Interface 

 
Figure 4.3.6.1: Profile Interface Block Diagram for Patient Module 

 
Figure 4.3.6.2: Profile Interface Block Diagram for Staff Module 

 

Based on Figure 4.3.6.1 and Figure 4.3.6.2, the design of the profile interface involved the use 

of Cloud Firestore Database. Upon the user login, the data will be retrieved from the Cloud 

Firestore Database to display on the profile interface. The profile interface is different from the 

module because each role is required to perform different task. The common feature in both 

module is the user can edit their profile details by clicking the profile picture, the user will be 

redirect to the edit profile interface. The details of the profile will first retrieve from the 

database and display on the interface. The user can change the details accordingly and click 

save to save the changes that have been made. If the data is valid, then the data will be update 

to the database while if the data is not valid, the system will prompt the user to change the data 

to the valid format. The profile interface of the patient has addition features to be performed.  
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• Profile Interface (Patient Module) 

The patient can click on the “AI Scan” button, the patient will be redirect to the classification 

interface. In the classification interface. The user can choose to capture using camera or upload 

image from gallery to perform classification and display the result. When the classifier finished 

the classification process, the interface will then display the result of the classification which 

is the acne type, and the result will directly save to the database and display on the profile 

interface with the last update date. The patient can also click on the “View Lates Report” to 

view the latest consultation details in the view mode. The latest consultation details are 

retrieved from the database where the details is obtain from the last appointment that have been 

made.  

 

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    115 

 

4.4 Database Design 

 
Figure 4.4.1: Database design for Facial and Skincare Service System 

 

While developing a service system, it is important to have a database design to structure and 

store the important information in the database storage so that when the retrieval of information 

can be more efficient. Figure 4.4.1 has illustrated the overview of the database for this service 

system where it consists of 8 entities in with their respective attributes and relationship between 

the entities in this database design. The 8 entities in the database design consists of users, staffs, 

appointments, leaves, staffFavourite, favourite, acneAreas and tokens. The relationship 

between each entity is explain as follow: 
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• Staffs has many or optional leaves 

 

 

Figure 4.4.2: Staffs Entity and Leaves Entity 

 

• Staffs has many or optional staff favourite 

 

 

Figure 4.4.3: Staffs Entity and staff favourite Entity 
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• Staffs has many or optional appointments 

 

 

Figure 4.4.4: Staffs Entity and appointments Entity 

 

• Staffs has one mandatory token 

 

Figure 4.4.5: Staffs Entity and tokens Entity 

 

• Users has many or optional favourite 

 

Figure 4.4.6: Users Entity and favourite Entity  
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• Users has many or optional appointments 

 

Figure 4.4.7: Users Entity and Appointments Entity 

• Users has many or optional acne areas 

 

Figure 4.4.8: Users Entity and acne areas Entity 

 

• Users has one mandatory token 

 

Figure 4.4.9: Users Entity and tokens Entity 

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    119 

 

 The detailed explanation for each entity and the relationship between each entity will further 

elaborate as follow: 

• leaves 

Based on Figure 4.4.10, leaves entity is used to store the leave start date and leave end date 

from the staff. When the staff apply for leave, they are required to update the on-leave 

period. Therefore, the start is storing the start date of the leave and the end is storing the 

end date for the leave. Figure 4.4.11 show the example documents of leaves entity. 

 

Figure 4.4.10: leave Entity  

 

 

 

Figure 4.4.11: Example documents 

for leave entity 

 

 

• staffFavorite 

staffFavorite has 5 attributes which include uid, userID, staffID and statusFav as shown in 

Figure 4.4.12. This entity is used to store the information of the staff favorite profile where the 

uid is the unique id for the create favourite list, the userID is the id for the patient that retrieve 

from the users entity while for the staffID is the unique identity that store the information of 

the staff, while for statusFav is the status of the profile whether it is in favorite list. Figure 

4.4.13 show the example documents of staffFavorite entity. 

 

Figure 4.4.12: staffFavourite 

Entity  

 

 

Figure 4.4.13: Example documents for 

staffFavourtie entity 
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• favourite 

favourite is an entity that has the same attribute as the staffFavourite but this entity is storing 

the favourite list for the patients which is the users in the database. There are 5 attributes which 

is  uid, userID, staffID and statusFav as shown in Figure 4.4.14. The uid is the unique id for 

the create favourite list that store the favorite profile status, the userID and staff ID is the unique 

identity that use to track the profile of the staff and patient. The statusFav is to store the boolean 

record for the status of the profile. while Figure 4.4.15 show the example documents of 

favourite entity. 

 

Figure 4.4.14: favourite Entity  

 

 

Figure 4.4.15: Example documents for 

favourtie entity 

 

 

 

• acneAreas 

This entity is used to store the information for the consultation where the staff is required to 

complete the consultation details after the consultation session. There are 7 attributes in the 

entity table that is required to keep track the skin condition of the patient as shown in Figure 

4.4.16. The uid is the is the unique identity that referring to the document that store information 

of the acneAreas while the area is used to store the areas that the acne occurs on the face. The 

comment is the important note act as a remark for the staff to refer and take note before the 

consultation session or future use. The content is storing the data for the activities that has been 

done for that consultation session. Oiliness is the attributes that storing the data for the skin 

condition of the patient which contains oily, dry and combination. The products attribute is 

used to keep track the products that has been use by the patients. Lastly  is the treatment this 

entity is used to store the activities that has been done by the patient when the consultation is 

physical. Figure 4.4.17 show the example documents of acneAreas entity. 
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Figure 4.4.16: acneAreas 

Entity  

 
 

Figure 4.4.17: Example documents for 

acneAreas entity 

 

• staffs 

staffs entity is used to store the information for each staff. There are 13 attributes in this entity 

which include the uid, photo, name, role, gender, jobposition, experience, certificate, company, 

training, area, phoneNo and email as shown in Figure 4.4.18. The uid is a string that record the 

unique id for the specific staff. The photo is the profile photo that upload by the staff, and it 

store the image path. Name is the staff name which store as a string in the database. Role 

attribute is storing the role of the user in the database to determine which interface they will 

interact with once they enter the system. The attribute gender is storing the data of the “Female” 

or “Male”. jobposition is an attribute that storing the job position of the staff in a company. 

The attribute of experience is used to store the information of the staff based on their career 

experience while certificate is the name of the university or college that they graduated. The 

company attribute is the name of the company, and the training is storing the information of 

the place name where the staff carry out the training. Area is the specialization of the staffs 

while phonenNo is the phone number and email is referred to email address. Figure 4.4.19 

show the example documents of staffs’ entity. 
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Figure 4.4.18: staffs 

Entity  

 

 

Figure 4.4.19: Example documents for staffs entity 

 

• appointments 

Based on Figure 4.4.20, there are 15 attributes in the appointment entity. Uid is refer to the 

unique identity for the document that storing the information of the appointment. userID is the 

unique identity from the users entity while staff ID is from the staffs entity. staffPhoto is the 

image path that retrieve form the staffs entity while staffName is the name for the staff. 

userCategory is the acne category for the patient. userPhoto is the image path that retrieve from 

the users entity while username is the name of the user also known as patient. userGender is 

the gender for the user that retrieve from the users entity. date is referred to the date of the 

appointment booked while the time is the booking time, and the mode is either physical or 

online. The status is used to store the status of the appointment whether it is an upcoming 

appointment, completed appointment or cancelled appointment, the notes is storing the unique 

id that refer to the document in the acneAreas entity. Figure 4.4.21 show the example 

documents of appointment entity. 
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Figure 4.4.20: 

appointments Entity  

 

 

Figure 4.4.21: Example documents for appointments entity 

 

• users 

Figure 4.4.22 shows the users entity that contains 10 attributes where the uid is the unique id 

for the document that store the users information while the photo is the image path that the 

patient uploaded the profile photo, the name is referred to the users’ name and the role is use 

to identify the interface of the system for the user to perform specific task. The gender is 

determined whether the users is “Female” or “Male” and dob is the date of birth for the users. 

Acne category is store in the attribute of  category, while the phoneNo is the phone number for 

the users and email is referred to the email address. Lastly, the update is the date store when 

the users update the category which is the acne category using the acne classification feature. 

Figure 4.4.23 show the example documents of users entity.  
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Figure 4.4.22: users 

Entity  

  

Figure 4.4.23: Example documents for users entity 

 

• token 

Based on Figure 4.4.24, there is only one attribute in the tokens entity. the token attribute is 

used to store the unique token from the user device. This token is important to use in the 

Firebase Cloud Messaging to specify the receiver of the notification. Figure 4.4.25 show the 

example documents of tokens entity. 

 

Figure 4.4.24: tokens Entity  

 

 

Figure 4.4.25: Example documents for tokens entity 
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Chapter 5  

System Implementation 

 

5.1 Hardware Setup 

• Laptop  

 

Description Specifications 

Model ASUS TUF Gaming A15  

Processor AMD Ryzen 7 4800H 

Operating System Windows 11 

Graphic NVIDIA GeForce GTX 1650 Ti 

Memory 24GB DDR4 RAM 

Storage 512GB SATA SSD 

Table 5.1.1: Laptop used for system development 

 

• Mobile Device  

 

Description Specifications 

Model Huawei Mate 20   

Processor Huawei Kirin 980 

Operating System Android 12 with EMUI 12.0.0 

RAM  6.0GB 

Internal Storage 128 GB 

Table 5.1.2: Smartphone used for system development 
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5.2 Software Setup 

Before the development for the system, there are some software needed to be installed and set 

up: 

 

Figure 5.2.1: Visual Studio Code Logo 

1. Visual Studio Code v1.73.1 [20] 

Visual Studio Code which is also known as VS code is a code editor that developed by 

Microsoft with the Electron Framework for building and debugging modern web and cloud 

application. I will create the facial and skincare service system using Visual Studio Code to run 

the Dart programming to visualize the output. 

 

 

Figure 5.2.2: Flutter Logo 

 

2. Flutter v3.3.8  [21] 

Flutter is the new platform that develop to build specially for the building of mobile application 

which can support both iOS and android operating system. I will use the Flutter as the platform 

to build the overall UI design in the Visual Studio Code.  
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Figure 5.2.3: Dart Logo 

3. Dart v2.18.4 [22] 

Dart is a widely used programming language created by Google in 2011 that is mainly used for 

developing web, mobile, and server-side applications. The language is statically typed but also 

provides support for dynamic typing. It can be compiled to native code for different platforms, 

making it highly versatile.  

 

 

 

Figure 5.2.4: TensorFlow Logo 

4. TensorFlow v2.12.0 [23] 

Google's TensorFlow is a potent open-source library for artificial intelligence that utilizes data 

flow graphs to create models. Developers can use it to build multi-layered neural networks, 

which can perform tasks such as classification, perception, understanding, discovering, 

prediction, and creation. TensorFlow has a wealth of tools and functions to create intricate 

machine learning models and analyse data at scale. It is used extensively in various industries 

and academic fields to develop sophisticated AI applications, such as natural language 

processing, computer vision, and deep learning. 

 

 

 

 

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    128 

 

 

 

Figure 5.2.5: Keras Logo 

5. Keras v2.12.0 [24] 

Keras is a user-friendly deep learning tool that simplifies the process of building complex 

models. It is built using TensorFlow 2, which is a robust machine learning platform. Keras is 

easy for beginners to understand and navigate, allowing them to develop models for tasks such 

as image classification, object detection, and natural language processing. Furthermore, it is 

highly adaptable, meaning developers can personalize their models to fit their specific 

requirements. This flexibility and its simple interface have made Keras a favourite among those 

working in artificial intelligence. 
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5.3 Setting and Configuration 

5.3.1 Flutter Android Configuration 

Configuration and Setting for Build Gradle Project File 

• Dependencies 

The dependencies of the Build Gradle project file needs to be updated to integrate the service 

from the Firebase platform as shown in Figure 5.3.1.1.  

 

 

Figure 5.3.1.1: Update the Dependencies in Build Gradle  

 

• SDK Version 

The minimum version of SDK requirement to run the mobile application is 21 to maximum 31 

SDK version. 

 

Figure 5.3.1.2: Update the SDK Version in Build Gradle  
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• AaptOptions 

AaptOptions is a class in the Android Gradle Plugin (AGP) that is added into the build gradle 

file to integrate the TensorFlow Lite in the Flutter app. 

 

Figure 5.3.1.3: Add In the aaptOptions in Build Gradle  

 

Permission Access in Android Manifest File 

The permission access for device is required to develop this project to request the access to 

internet support, device storage access, camera access and so forth as shown in  

 
Figure 5.3.1.4: Permission Access Used  
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5.4 System Operation 

5.4.1 Account Login 

Figure 5.4.1.1 When the users launch the application the first page displayed on the screen is 

Login page if they have logout their account and wants to login again. The users need to enter 

their login credentials such as email and password into the text fields correctly. Once the user 

finished filling in the required fields, they need to click on the “Sign In”.  After pressing the 

button, the system will verify it and display a toast message to inform the user whether they 

successfully login to the system as shown in Figure 5.4.1.2. An error message will be shows if 

the user provides the wrong login credentials and required them to re-enter the email address 

and password to proceed the login procedure as shown in Figure 5.4.1.3 and Figure 5.4.1.4 for 

different error message that display on the screen.   

 

 

Figure 5.4.1.1: Login Interface 

 

Figure 5.4.1.2: Account Login verification 

- Successful 
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Figure 5.4.1.3: Account Login verification 

for password - Unsuccessful 

 

Figure 5.4.1.4: Account Login verification 

for email address - Unsuccessful 
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5.4.2 Staff Module 

• Account Registration 

When the staff launches the application, the staff will first interact with the Login interface as 

shown in Figure 5.4.2.1. The staffs need to click on the “Sign Up” at the bottom of the “Sign 

In” button of the mobile application if they want to register for an account. When the staffs 

entered the Sign-Up interface, the staffs need to select their role to register to the system. For 

the staff they need to select their role as staff as shown in Figure 5.4.2.2. Once the staffs have 

entered the work id, email address, password and confirm password, the staffs are needed to 

press on the “Register” button to complete the registration. After pressing the button, the 

system will verify it and display a toast message to inform the staff whether the registration has 

been recorded as shown in Figure 5.4.2.3 and Figure 5.4.2.4. If the registration successful, then 

it will display “Successfully Register” and redirect the staff to the home interface of the system 

as shown in Figure 5.4.2.3 while unsuccessful of registration will be showing “Unsuccessful 

Registration” and an error message which requires the staff to entered again the details as 

shown in Figure 5.4.2.4. 
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Figure 5.4.2.1: Login Interface  

 

Figure 5.4.2.2: Sign Up Form for Staff 
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Figure 5.4.2.3: Staff Account registration 

verification - Successful 

 

Figure 5.4.2.4: Staff Account registration 

verification - Unsuccessful 

 

• On Leave Period  

On Leave Period is specially design to the staff to manage the booking calendar by inserting 

the start date and end date that available in the homepage as shown in Figure 5.4.2.5. The staff 

can press on the calendar icon at the text fields of the with the hint text label as start date. A 

calendar will show up and the staff can pick a date from the calendar by pressing the day on 

the calendar as shown in Figure 5.4.2.6. After picking a day, the staff is required to press on 

“OK” to complete the process of choosing start date. A toast message will be shows when the 

staff press “OK” to alert the staff to proceed to end date to complete the on-leave process as 

shown in Figure 5.4.2.7. Next, the staff is required to pick a date from the end date calendar, 
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then press on “OK” to complete the process of on-leave period. The start date and end date will 

display in the text field when the date is picked as shown in Figure 5.4.2.8. 

 

Figure 5.4.2.5: On Leave Period in 

Homepage 

 

Figure 5.4.2.6: Calendar Picker to pick 

start date and end date 
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Figure 5.4.2.7: Toast Message to alert user 

 

Figure 5.4.2.8: Start Date and End Date 

shows in the text field  

 

• Patient List  

When the staff want to view the patient list that exist in the database, the staff can press on the    

“      ” icon. Once the staff is pressing the button, the page will navigate to patient list interface 

where the list of the patient is displayed as shown in Figure 5.4.2.9. The staff can scroll through 

the list to view the patient details. When the staff select on a patient to view the profile, the 

staff will be redirect to the patient profile details page where the detail of the patient is displayed 

as shown in Figure 5.4.2.10.  The staff can also press on the “Consultation History” button to 

view the consultation history of a patient on consultation history page as shown in Figure 

5.4.2.11. If the patient does not have any consultation history, the consultation history page 
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will show the message “No Consultation History Found” to indicates that there is no 

consultation history for that patient as shown in Figure 5.4.2.12. 

 

 

Figure 5.4.2.9: Patient List View 

 

Figure 5.4.2.10: Patient Profile Details 
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Figure 5.4.2.11: List of Consultation 

History  

 

Figure 5.4.2.12: No Consultation History 

Message 

 

• Favorite List 

The staff can view the favorite list in the homepage which is below the “On Leave Period” 

section as shown in Figure 5.4.2.13. The staff can scroll the favorite list if there are more than 

two favorite profiles. The staff can click on the profile card, then the page will navigate to the 

patient profile details page. In the patient profile details page, the heart icon on the top right is 

filled with red color to indicate that the profile is in the favorite list as shown in Figure 5.4.2.14.  
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Figure 5.4.2.13: Favorite List Section in 

Homepage 

 

Figure 5.4.2.14: Patient Profile Details for 

Favorite List 

 

• Schedules 

When the staff want to view the schedule list that exist in the database, the staff can press on 

the “     ” icon. . Once the staff is pressing the button, the page will navigate to schedule list 

interface where the list of the appointment from the patient is displayed when the list of 

schedules is not empty as shown in Figure 5.4.2.15. The staff will first see the upcoming 

schedule interface, and there are two other tab which is complete and cancel. When the 

schedule result is empty, a message will show “No schedules result” to indicates that no 

appointment from the patient as shown in Figure 5.4.2.16. The list of the schedule is different 

in each tab where the list will have “View Consultation Details” for the list in upcoming tab to 

view the last consultation details as shown in Figure 5.4.2.17, while for the list in complete tab, 
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the list will have “View Consultation Details” button which allow the staff to view the 

consultation history based on the appointment as shown in Figure 5.4.2.18. In the cancel tab, 

the staff can only view the list of the canceled appointment as shown in Figure 5.4.2.19. When 

the staff press on the “View Consultation Details” in upcoming page, the staff will redirect to 

the consultation details for the last appointment as shown in Figure 5.4.2.20. If the staff click 

on the “View Consultation Details” in complete tab, the staff will be redirect to the consultation 

details for the selected appointment as shown in Figure 5.4.2.21.  

   

 

Figure 5.4.2.15: List of schedules - Staff 

 

Figure 5.4.2.16: List of schedules is empty 

- Staff 
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Figure 5.4.2.17: Upcoming Interface -Staff 

 

Figure 5.4.2.18: Complete Interface - Staff 

 

Figure 5.4.2.19: Cancel Interface - Staff 
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Figure 5.4.2.20: Consultation Details for 

last appointment 

 

Figure 5.4.2.21: Consultation Details for 

selected appointment 

 

• Appointment Today 

Appointment Today is a section of the features that available in the homepage. When there is 

not appointment for the current date, then the message will display “No appointment Today” 

to inform the staff that he/she does not have any consultation session need to conduct as shown 

in Figure 5.4.2.22. If there is an appointment on current date, the appointment card will be 

displayed. There are two types of appointment card based on the appointment mode. When the 

appointment mode is physical the button shows in the appointment card is “AI Scan” and 

“Completed” as shown in Figure 5.4.2.23. If the appointment mode is online, then the button 

will change to “Join Call” and “Completed” as shown in Figure 5.4.2.24. 
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Figure 5.4.2.22: No 

Appointment Today 

 

 

Figure 5.4.2.23: 

Appointment card for 

physical mode 

 

 

Figure 5.4.2.24: 

Appointment card for 

online mode 

 

 

 

• Profile  

When the staff want to view their profile details, the staff can press on the “       ” icon. . Once 

the staff is pressing the button, the page will navigate to profile details interface where the 

details of the staff will be displayed as shown in Figure 5.4.2.25. The staff can scroll down the 

page to view all the details of the profile. If the staff wants to edit their profile the staff can 

press on the profile picture, then the page will navigate to the edit profile details page as shown 

in Figure 5.4.2.26. 
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Figure 5.4.2.25: Profile Details Interface 

 

Figure 5.4.2.26: Edit Profile Details 

Interface 

 

5.4.3 Patient Module 

• Account Registration 

When the patients launch the application, the patients will first interact with the Login interface 

as shown in Figure 5.4.3.1. The patients need to click on the “Sign Up” at the bottom of the 

“Sign In” button of the mobile application if they want to register for an account. When the 

patients entered the Sign-Up interface, the patients need to select their role to register to the 

system. For the patients they need to select their role as user as shown in Figure 5.4.3.2. Once 

the patients have entered the email address, password and confirm password, the patient is 

needed to press on the “Register” button to complete the registration. After pressing the button, 

the system will verify it and display a toast message to inform the patient whether the 
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registration has been recorded as shown in Figure 5.4.3.3 and Figure 5.4.3.4. If the registration 

successful, then it will display “Successfully Register” and redirect the patient to the home 

interface of the system as shown in Figure 5.4.3.3 while unsuccessful of registration will be 

showing “Unsuccessful Registration” and an error message which requires the patient to 

entered again the details as shown in Figure 5.4.3.4. 

 

Figure 5.4.3.1: Login Interface  

 

Figure 5.4.2.2: Sign Up Form for Patient 
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Figure 5.4.2.3: Patient Account 

registration verification - Successful 

 

Figure 5.4.2.4: Patient Account 

registration verification - Unsuccessful 

 

• Specialist List  

When the patient wants to view the specialist’s list that exist in the database, the patient can 

press on the   “      ” icon. Once the patient is pressing the button, the page will navigate to 

specialist list interface where the list of the specialist is displayed as shown in Figure 5.4.3.5. 

The patient can scroll through the list to view the specialist details. When the patient selects on 

a specialist to view the profile, the patient will be redirect to the specialist profile details page 

where the detail of the specialist is displayed as shown in Figure 5.4.3.6.  The patient can also 

press on the “Book Appointment” button to book an appointment with the selected Specialist 

on booking appointment page as shown in Figure 5.4.3.7. Once the patient booked an 

appointment, the patient can press the “Make Appointment” button, then the page will navigate 
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to the confirmation booking page as shown in Figure 5.4.3.8. The patient needs to press on the 

“Back to Home Page” button to exit the confirmation booking page. 

 

 

Figure 5.4.3.5: Specialist’s List View 

 

Figure 5.4.3.6: Specialist Profile Details 
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Figure 5.4.3.7: Appointment Booking 

Interface  

 

Figure 5.4.3.8: Booking Confirmation 

Interface 

 

• Schedules 

When the patient wants to view the schedule list that exist in the database, the patient can press 

on the “     ” icon. . Once the patient is pressing the button, the page will navigate to schedule 

list interface where the list of the appointment that have been booked is displayed when the list 

of schedules is not empty as shown in Figure 5.4.3.9. The patient will first see the upcoming 

schedule interface, and there are two other tab which is complete and cancel. When the 

schedule result is empty, a message will show “No schedules result” to indicates that no 

appointment has been booked as shown in Figure 5.4.3.10. The list of the schedule is different 

in each tab where the list will have “Cancel” and reschedule” button as shown in Figure 5.4.3.9, 

while for the list in complete tab, the list will have “View Consultation Details” button which 
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allow the patient to view the consultation history based on the selected appointment as shown 

in Figure 5.4.3.11. In the cancel tab, the patient can only reschedule the canceled appointment 

as shown in Figure 5.4.3.12. When the patient press on the “Reschedule” in upcoming page or 

cancel page, the patient will redirect to the reschedule booking page as shown in Figure 

5.4.3.13. If the patient clicks on the “View Consultation Details” in complete tab, the patient 

will be redirect to the consultation details for the selected appointment as shown in Figure 

5.4.3.14.  

 

Figure 5.4.3.9: Upcoming Interface-

Patient 

 

Figure 5.4.3.10: List of Schedule is empty 
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Figure 5.4.3.11: Complete Interface - 

Patient 

 

 

Figure 5.4.3.12: Cancel Interface - Patient 
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Figure 5.4.3.13: Reschedule Appointment  

Interface- Patient 

 

Figure 5.4.3.14: Consultation Details  

Interface- Patient 

 

• Favorite List 

The patient can view the favorite list in the homepage which is below the “Appointment Today” 

section as shown in Figure 5.4.3.15. The patient can scroll the favorite list if there are more 

than two favorite profiles. The patient can click on the profile card, then the page will navigate 

to the specialist profile details page. In the specialist profile details page, the heart icon on the 

top right is filled with red color to indicate that the profile is in the favorite list as shown in 

Figure 5.4.3.16.  
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Figure 5.4.3.15: Favorite List Section in 

Homepage - Patient 

 

Figure 5.4.3.16: Specialist Profile Details 

for Favorite List 

 

• Profile  

When the patient wants to view their profile details, the staff can press on the “       ” icon. . 

Once the patient is pressing the button, the page will navigate to profile details interface where 

the details of the patient will be displayed as shown in Figure 5.4.3.17. If the patients want to 

edit their profile the patients can press on the profile picture, then the page will navigate to the 

edit profile details page as shown in Figure 5.4.3.18. The patient can press on the “AI Scan” 

button, then the page will navigate to the classification page where the patient can update their 

skin category as shown in Figure 5.4.3.19. If the patient wants to view the latest consultation 

report, the patient can click on the “View Latest Report” and the patient will be redirect to the 

latest consultation details as shown in Figure 5.4.3.20. 
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Figure 5.4.3.17: Profile Details Interface - 

Patient 

 

Figure 5.4.3.18: Edit Profile Details 

Interface - Patient 
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Figure 5.4.3.19: Acne Classification 

Interface - Patient 

 

Figure 5.4.3.20: Consultation Details for 

last appointment - Patient 
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5.5 Implementation Issues and Challenges 

The issues and challenges are inevitable throughout this project. Firstly, the installation and 

setup of the TensorFlow environment is challenging because it required to use the pip run to 

install the TensorFlow. Other than that, integration of TensorFlow into the Flutter is also 

challenging as the dependencies is having the incompatible issue and it still remain unresolved 

because it required the author to migrate the plugin.  

 

 Another issues that I have face during the progress of the project is that the integration of 

the plugin for ZEGOCLOUD because the version has been updated and there is lesser resource 

to be refer which make it harder for me during the implementation process of the video call. 

Therefore, the video call is functionable, but the calling notification is lacking due to the lack 

of documentation guide and the resources online.  

 

 Furthermore, there are some issues that have been faced during the building of the APK 

file. The use of ZEGOCLOUD and Firebase Cloud Messaging is not functionable when the 

application is run using APK file. Therefore, an extra file which is proguard-fules.pro to specify 

the task that allow the ZEGOCLOUD and Firebase Cloud Messaging to be able to function 

when using the APK to launch the system. 

 

In this project, I have done my self-learning process as the TensorFlow is a new 

machine learning platform that I have not learn. Hence, I am required to pick up the progress 

to learn the basic function and understand the TensorFlow technique and some machine 

learning technique.  Fortunately, there are many resources that can be refer and some full course 

tutorial that teach the theory and the basic flow of the image processing using TensorFlow. 

Even though the material  that I have learn are the basic criteria, but I manage to deploy the 

TensorFlow Lite model into the Flutter mobile application. 

 

 

5.6 Concluding Remark 

The system is completed with the core features that allow the users to interact with the system 

easily. The feature is link together and perform well which enable the users to navigate from 

different interface in the system to perform different task.  
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Chapter 6  

System Evaluation and Discussion 

 

6.1 TensorFlow Model Performance Evaluation 

6.1.1 Accuracy and Loss 

The itertools module's product() function to generate combinations of hyperparameters such as 

learning_rates, dropout_rates, initial_epochs, and fine_tune_epochs. For each combination of 

hyperparameters, the script loads a pre-trained EfficientNetV2B0 model and appends a 

customized output layer. The compiled model uses the specified learning rate, loss function, 

and evaluation metric. The model is then trained on the training dataset for the prescribed initial 

epoch count and validated on the validation dataset. The base model is made trainable after 

validation, and the entire model is recompiled with a lower learning rate. The fine-tune epochs 

are also specified, and the model is fine-tuned on the training dataset with the weights learned 

during the initial training. List of hyperparameters use is shown in Figure 6.1.1.1. 

 

Figure 6.1.1.1: Snippet code for lists of hyperparameters 

 

Finally, the model is evaluated on the validation dataset, and the accuracy along with the 

hyperparameter combination is printed. The result obtained is shown in Table 6.1. 

Learning 

Rate 

Dropout 

Rate 

Initial epochs Fine-tune epochs Validation 

accuracy 

0.001 0.2 30 5 0.37 

0.001 0.2 30 10 0.39 

0.001 0.2 50 5 0.37 

0.001 0.2 50 10 0.39 

0.001 0.3 30 5 0.39 

0.001 0.3 30 10 0.39 

0.001 0.3 50 5 0.39 

0.001 0.3 50 10 0.39 

0.0001 0.2 30 5 0.66 



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    158 

 

0.0001 0.2 30 10 0.63 

0.0001 0.2 50 5 0.62 

0.0001 0.2 50 10 0.53 

0.0001 0.3 30 5 0.62 

0.0001 0.3 30 10 0.66 

0.0001 0.3 50 5 0.65 

0.0001 0.3 50 10 0.63 

Table 6.1: Accuracy and Hyperparameters 

 

Based on the result obtained in Table 6.1, the dataset works well when the learning rate is 

0.0001 and the dropout rate at 0.2 if the initial epochs are 30 and the fine-tune epochs is 5. 

However, the dataset also performs well when the dropout rate is 0.3 and the learning rate at 

0.0001 when the initial epochs are 30 and the fine-tune-epochs is 10. Both hyperparameters 

obtained the accuracy at 0.66. 

 

Hyperparameter 1 Learning Rate = 0.0001 

Dropout Rate = 0.2 

Initial epochs = 30 

Fine-tune epochs = 5 

Hyperparameter 2 Learning Rate = 0.0001 

Dropout Rate = 0.3 

Initial epochs = 30 

Fine-tune epochs = 10 

Table 6.2: Hyperparameters with Highest Accuracy  
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Figure 6.1.1.2: Accuracy and Loss for Hyperparameter 1 

 

 

Figure 6.1.1.3: Accuracy and Loss for Hyperparameter 2  
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6.2 Testing Setup and Result 

6.2.1 Login Module 

• Login User Account 

Project Name Facial and Skincare Service System 

Module Name Login User Account 

Reference Document authenticate.dart, background_signin.dart, sign_in.dart 

Created By Low Chia Hui 

Test Case ID TC_LUA_01 

Test Scenario (Purpose) 
To verify the functionality of login a user account for staffs 

and patients. 

Test Case Description 

Test the functionality of inserting login credentials for staffs 

and patient using an existing account. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ patients launch the application. 

 

Expected Result 
Staff should be able to login an account and redirect to the 

homepage. 

Actual Result 

Staff able to login existing user account successfully and has 

been redirect to the homepage with the existing user data 

displayed on the screen. 

Test Result PASSED 

Test Step Test Data 

1. Input email address abc113@gmail.com 

2. Input password 123456 

3. Click “Sign In” button once finish filled up all the 

login credentials  

Sign In 

4. Redirect to the Homepage Registration Successful  
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Figure 6.2.1.1: Test Result for test case TC_LUA_01 
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Project Name Facial and Skincare Service System 

Module Name Login User Account 

Reference Document authenticate.dart, background_signin.dart, sign_in.dart 

Created By Low Chia Hui 

Test Case ID TC_LUA_02 

Test Scenario (Purpose) 
To verify the functionality of login a user account which does 

not allow the non-existing user to login . 

Test Case Description 

Test the functionality of login user account. 

­ Unable to login the account with wrong login 

credentials and password. 

­ Unable to login the account with wrong format of email 

address and password. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ patients launch the application. 

 

Expected Result 
Staff should be unable to login an account and error message 

will be displayed. 

Actual Result 
Staff unable to login existing user account successfully and 

error message is displayed. 

Test Result PASSED 

Test Step (Invalid email and password) Test Data 

1. Input email address (blank) 

2. Input password 14325 

3. Click “Sign In” button once finish filled up all the 

login credentials  

Sign In 

4. Redirect to the Homepage Unsuccessful Login  

Test Step (Invalid email) Test Data 

1. Input email address abc12 

2. Input password 123456 

3. Click “Sign In” button once finish filled up all the 

login credentials  

Sign In 

4. Redirect to the Homepage Unsuccessful Login 
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Test Step (Non-existing user account) Test Data 

1. Input email address qjj@gmail.com 

2. Input password 123456 

3. Click “Sign In” button once finish filled up all the 

login credentials  

Sign In 

4. Redirect to the Homepage Unsuccessful Login 

 

 
Figure 6.2.1.2: Test Result for invalid 

email and password (TC_LUA_02) 

 

 
Figure 6.2.1.3: Test Result for invalid 

email (TC_LUA_02) 
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Figure 6.2.1.4: Test Result for non-existing user account (TC_LUA_02) 

 

6.2.2 Staff  & Patient Module 

• Video Call 

Project Name Facial and Skincare Service System 

Module Name Video Call 

Reference Document call_invitation.dart 

Created By Low Chia Hui 

Test Case ID TC_VC_01 

Test Scenario (Purpose) 
To verify the functionality of video call which allow the staff 

and patient to join the call. 

Test Case Description 

Test the functionality of joining the video call. 

­ Able to join the video call room. 
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Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ Patient is login to the system successfully. 

2. Staff/ Patient has appointment today and the appointment 

mode is online. 

Expected Result 
Staff/  Patient  should be able to join the video call consultation 

room with microphone and camera. 

Actual Result 
Staff? Patient  able to join the video call room with microphone 

and camera. 

Test Result PASSED 

Test Step Test Data 

1. Click “Join Call” button  Join Call 

2. Permission Access Device for microphone and camera Allow 

3. Redirect to the video call room Join Call Successful  

 

 

 
Figure 6.2.2.1: Test Result for test case TC_VC_01 
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Project Name Facial and Skincare Service System 

Module Name Video Call 

Reference Document call_invitation.dart 

Created By Low Chia Hui 

Test Case ID TC_VC_02 

Test Scenario (Purpose) 
To verify the functionality of video call which the staff and 

patient to join the call. 

Test Case Description 

Test the functionality of joining the video call. 

­ Unable to join the video call room. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ Patient is login to the system successfully. 

2. Staff/ Patient has appointment today and the appointment 

mode is online. 

Expected Result 
Staff/ Patient unable to join the video call room and redirect to 

the homepage with error message displayed. 

Actual Result 
Staff/ Patient unable to join the video call room and redirect to 

the homepage with error message displayed. 

Test Result PASSED 

Test Step Test Data 

1. Click “Join Call” button  Join Call 

2. Allow application to microphone and camera Deny 

3. Redirect to the video call room Join Call Unsuccessful  
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Figure 6.2.2.2: Test Result for test case TC_VC_02 

 

• AI Scan ( Upload Image) 

Project Name Facial and Skincare Service System 

Module Name AI Scan 

Reference Document aiscan.dart, scan_detail.dart 

Created By Low Chia Hui 

Test Case ID TC_AIS_01 

Test Scenario (Purpose) 
To verify the functionality of classification for acne by 

uploading the image. 

Test Case Description 

Test the functionality of uploading image to use the acne 

classification. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ Patient click “AI Scan” button. 

2. Staff/ Patient is on the acne classification page. 

Expected Result 
Staff/ Patient should be able to view the classification result 

after uploading the image. 
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Actual Result 
Staff/ Patient able to upload the image and view the 

classification result after uploading the image. 

Test Result PASSED 

Test Step (Staff Module) Test Data 

1. Staff click “Open Gallery” to upload the image from 

the gallery 

“Open Gallery” 

2. Staff select image to upload   image selected 

3. Staff view the classification result - 

Test Step (Patient Module) Test Data 

1. Staff click “Open Gallery” to upload the image from 

the gallery 

“Open Gallery” 

2. Staff select image to upload   image selected 

3. Staff view the classification result and suggested 

specialist 

- 

 

 
Figure 6.2.2.3: Test Result for Staff Module (TC_AIS_01) 
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Figure 6.2.2.4: Test Result for Patient Module (TC_AIS_01) 

 

 

• AI Scan ( Capture Image) 

Project Name Facial and Skincare Service System 

Module Name AI Scan 

Reference Document aiscan.dart, scan_detail.dart 

Created By Low Chia Hui 

Test Case ID TC_AIS_02 

Test Scenario (Purpose) 
To verify the functionality of classification for acne by capture 

an image. 

Test Case Description 

Test the functionality of capturing an image to use the acne 

classification. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ Patient click “AI Scan” button. 

2. Staff/ Patient is on the acne classification page. 

Expected Result 
Staff/ Patient should be able to view the classification result 

after capturing the image. 
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Actual Result 
Staff/ Patient able to capture the image and view the 

classification result after capturing the image. 

Test Result PASSED 

Test Step (Staff Module) Test Data 

1. Staff click “Open Camera” to upload the image from 

the gallery 

“Open Camera” 

2. Staff capture image using camera   image captured 

3. Staff view the classification result - 

Test Step (Patient Module) Test Data 

1. Patient clicks “Open Camera” to upload the image 

from the gallery 

“Open Camera” 

2. Patient captures image using camera   image captured 

3. Patients view the classification result and suggested 

specialist 

- 

 

 
Figure 6.2.2.5: Test Result for Staff Module (TC_AIS_02) 
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Figure 6.2.2.6: Test Result for Patient Module (TC_AIS_02) 

 

• Add Favourite List 

Project Name Facial and Skincare Service System 

Module Name Add Favourite List 

Reference Document fav_card.dart, favlist.dart, body.dart 

Created By Low Chia Hui 

Test Case ID TC_AFL_01 

Test Scenario (Purpose) 
To verify the functionality of favourite list which the profile is 

added to the favourite list 

Test Case Description 

Test the functionality of adding the profile to the favourite list. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ Patient login successfully login to the system. 

2. Staff/ Patient is on the homepage. 

Expected Result 
Staff/ Patient should be able to add the profile to the favourite 

list and view the profile on the homepage. 
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Actual Result 
Staff/ Patient is able to add the profile to the favourite list and 

view the profile on the homepage. 

Test Result PASSED 

Test Step (Staff Module) Test Data 

1. Staff click “Patient” on the bottom navigation tab “Patient” 

2. Staff press on the selected patient profile Patient profile selected 

3. Staff is in the patient profile details page - 

4. Staff press on the heart icon to add the profile into 

favourite list 

“Heart” icon 

5. Staff exit the patient profile details page by pressing 

the back button 

“ < ” 

6. Staff return to the homepage by pressing “Home” on 

the bottom navigation tab 

“Home” 

7. Staff view the profile in the favourite list - 

Test Step (Patient Module) Test Data 

1. Patient clicks “Specialist” on the bottom navigation 

tab 

“Specialist” 

2. Patient presses on the selected specialist profile Specialist profile selected 

3. Patient is in the specialist profile details page - 

4. Patient presses on the heart icon to add the profile into 

favourite list 

“Heart” icon 

5. Patient exit the specialist profile details page by 

pressing the back button 

“ < ” 

6. Patient returns to the homepage by pressing “Home” 

on the bottom navigation tab 

“Home” 

7. Patient views the profile in the favourite list - 

 

 

Figure 6.2.2.7: Test Result for Staff Module (TC_AFL_01) 
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Figure 6.2.2.8: Test Result for Patient Module (TC_AFL_01) 

 

• Remove Favourite List 

Project Name Facial and Skincare Service System 

Module Name Remove Favourite List 

Reference Document fav_card.dart, favlist.dart, body.dart 

Created By Low Chia Hui 

Test Case ID TC_RFL_01 

Test Scenario (Purpose) 
To verify the functionality of favourite list which the profile is 

removed from the favourite list 

Test Case Description 

Test the functionality of removing the profile to the favourite 

list. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff/ Patient login successfully login to the system. 

2. Staff/ Patient is on the homepage. 

Expected Result 
Staff/ Patient should be able to remove the profile to the 

favourite list and view the profile on the homepage. 

Actual Result 
Staff/ Patient is able to remove the profile to the favourite list 

and view the profile on the homepage. 
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Test Result PASSED 

Test Step (Staff Module) Test Data 

1. Staff press on the selected patient profile Patient profile selected 

2. Staff is in the patient profile details page - 

3. Staff press on the heart icon to add the profile into 

favourite list 

“Heart” icon 

4. Staff exit the patient profile details page by pressing 

the back button 

“ < ” 

5. Profile removed from the favourite list successfully removed 

Test Step (Patient Module) Test Data 

1. Patient presses on the selected specialist profile Specialist profile selected 

2. Patient is in the specialist profile details page - 

3. Patient presses on the heart icon to add the profile into 

favourite list 

“Heart” icon 

4. Patient exit the specialist profile details page by 

pressing the back button 

“ < ” 

5. Profile removed from the favourite list successfully removed 

 

 

Figure 6.2.2.9: Test Result for Patient Module (TC_RFL_01) 
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Figure 6.2.2.10: Test Result for Patient Module (TC_RFL_01) 

 

 

6.2.3 Staff Module 

• Register User Account 

Project Name Facial and Skincare Service System 

Module Name Staff Module – Register User Account 

Reference Document authenticate.dart, background_signup.dart, sign_up.dart 

Created By Low Chia Hui 

Test Case ID TC_RUA_01 

Test Scenario (Purpose) 
To verify the functionality of register a user account which 

successfully register an account to the system. 

Test Case Description 

Test the functionality of inserting new staff details such as 

entering work id, email address, password and confirm 

password and register an account to enter the system. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff is in the Login page when starting the application. 

2. Staff must click on the “Sign Up” which is at the bottom 

if the Login page. 

3. Staff is in the Sign Up page after clicking the “Sign Up” 

from the Login page. 

Expected Result 
Staff should be able to register an account and redirect to the 

homepage. 
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Actual Result 

Staff able to register a user account successfully and has been 

redirect to the homepage with the new user data displayed on 

the screen. 

Test Result PASSED 

Test Step Test Data 

1. Select role Staff 

2. Input Work ID W000001 

3. Input email address abc113@gmail.com 

4. Input password 123456 

5. Input confirm password 123456 

6. Click “Register” button once finish filled up all the 

registration details  

Register 

7. Redirect to the Homepage Registration Successful  
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Figure 6.2.3.1: Test Result for test case TC_RUA_01 

 

Project Name Facial and Skincare Service System 

Module Name Staff Module – Register User Account 

Reference Document authenticate.dart, background_signup.dart, sign_up.dart 

Created By Low Chia Hui 

Test Case ID TC_RUA_02 

Test Scenario (Purpose) 
To verify the functionality of register a user account which the 

registration is failed.  

Test Case Description 

Test the functionality of not filling in required details and 

unable to register an account.  
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Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff is in the Login page when starting the application. 

2. Staff must click on the “Sign Up” which is at the bottom 

if the Login page. 

3. Staff is in the Sign Up page after clicking the “Sign Up” 

from the Login page. 

Expected Result 
Staff unable to register an account and will not be redirect to 

the homepage. 

Actual Result 
Staff unable to register a user account successfully and not 

redirect to the homepage. 

Test Result PASSED 

Test Step Test Data 

1. Select role Staff 

2. Input is blank within 1 of the text fields (blank) 

3. Click “Register” button  Register 

4. Redirect to the Homepage Registration Successful  

 

 

   
Figure 6.2.3.2: Test Result for test case TC_RUA_02 
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• Edit Consultation Details 

Project Name Facial and Skincare Service System 

Module Name Staff Module – Edit Consultation Details 

Reference Document updateContent.dart, updateContent_screen.dart 

Created By Low Chia Hui 

Test Case ID TC_ECD_01 

Test Scenario (Purpose) 
To verify the functionality of consultation details in the 

schedules list that is in the complete tab. 

Test Case Description 

Test the functionality of editing the consultation details and 

save update the consultation details . 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff is in the Schedule page by clicking the “Schedule” 

on the bottom navigation tab. 

2. Staff must click on the “complete” from the horizontal 

navigation tab. 

3. Staff is in the complete tab of the schedule list. 

Expected Result 
Staff should be able to edit and save update the consultation 

details. 

Actual Result 
Staff is able to make changes in the consultation details and 

save the changes of the consultation details. 

Test Result PASSED 

Test Step Test Data 

1. Staff clicks on the “ View Consultation Details” to 

view the consultation details 

“View Consultation Details” 

2. Staff click on the checkbox to select the areas of the 

acne present 

Chin 

3. Staff click on the radio button to change the skin 

condition 

Oily 

4. Staff click on the checkbox to select the product used 

by the patient 

Sunscreen 

5. Staff select the consultation content from the 

dropdown list 

Face Treatment 

6. Staff select the facial treatment from the dropdown list Brightening Facial 

7. Staff input the important comment in the text field   skin oily on cheeks and 

forehead 
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8. Staff clicks on the “Save” button Successfully update 

 

 
Figure 6.2.3.3: Initial Consultation Details in Cloud Firestore Database 
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Figure 6.2.3.4: Test Result for test case TC_ECD_01 

 

 

 
 

Figure 6.2.3.5: Updated Consultation Details Store in Cloud Firestore Database 

 

 

 

• Add Consultation Details 

Project Name Facial and Skincare Service System 

Module Name Staff Module – Add Consultation Details 

Reference Document viewdata_screen.dart, viewdata.dart 

Created By Low Chia Hui 

Test Case ID TC_ACD_01 
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Test Scenario (Purpose) 
To verify the functionality of consultation details in the 

homepage when there is an appointment today. 

Test Case Description 

Test the functionality of adding the new consultation details 

when the consultation session is completed. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff is in the Homepage page and there is an 

appointment today. 

2. Staff has finished conducting the consultation session. 

Expected Result 
Staff should be able to add a new consultation detail. 

Actual Result 
Staff is able to add a new consultation detail after completing 

the consultation details form. 

Test Result PASSED 

Test Step Test Data 

1. Staff clicks on the “ Complete” to view the 

consultation details form 

“ Complete” 

2. Staff click on the checkbox to select the areas of the 

acne present 

Forehead, Cheeks, Nose 

3. Staff click on the radio button to change the skin 

condition 

Combination 

4. Staff click on the checkbox to select the product used 

by the patient 

Cleanser, Toner, Spot 

Treatment 

5. Staff select the consultation content from the 

dropdown list 

Update Skin Condition 

6. Staff input the important comment in the text field    

7. Staff clicks on the “Save” button Successfully update 
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Figure 6.2.3.6: Test Result for test case TC_ACD_01 
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Figure 6.2.3.7: Added Consultation Details in Cloud Firestore Database 
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• Edit Profile Details 

Project Name Facial and Skincare Service System 

Module Name Staff Module – Edit Profile Details 

Reference Document edit_staff_setting.dart 

Created By Low Chia Hui 

Test Case ID TC_EPD_01 

Test Scenario (Purpose) 
To verify the functionality of profile details in the edit profile 

page. 

Test Case Description 

Test the functionality of editing the details in the staff profile. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff is in the Profile page by clicking the “Profile” on the 

bottom navigation tab. 

2. Staff must click on the profile picture which have the edit 

button attach to the profile picture in profile page. 

3. Staff is in the edit profile page after clicking the profile 

picture in the profile page. 

 

Expected Result 
Staff should be able to edit the profile details and submit save 

changes. 

Actual Result 
Staff is able to edit the profile details and successfully save the 

changes make. 

Test Result PASSED 

Test Step Test Data 

1. Input name Christine Witson 

2. Input gender Female 

3. Input job position Facialist 

4. Input qualification University of Cosmetic 

5. Input experience 4 

6. Input expertise area Mild Acne 

7. Input training place Perth 
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8. Input phone number 012-4782456 

9. Staff clicks on the “Save” button Successfully update 

 

 
Figure 6.2.3.8: Initial Staff Profile Details in Cloud Firestore Database 

 

 

 
Figure 6.2.3.9: Test Result for test case TC_EPD_01 
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Figure 6.2.3.10: Updated Staff Profile Details in Cloud Firestore Database 

 

• Add On-Leave Period 

Project Name Facial and Skincare Service System 

Module Name Staff Module – Add On-Leave Period 

Reference Document home_body.dart 

Created By Low Chia Hui 

Test Case ID TC_AOLP_01 

Test Scenario (Purpose) 
To verify the functionality of on-leave period on the homepage 

which allow the staff to manage the appointment calendar. 

Test Case Description 

Test the functionality of adding the start date and end date to 

the on-leave period to manage the appointment calendar. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Staff is in the Homepage after logging into the account. 

 

Expected Result 

Staff should be able to add the start date and end date of the 

on-leave period and the date will be displayed on the text 

fields. 

Actual Result 
Staff is able to add the start date and end date, the text fields 

has displayed the date respectively. 

Test Result PASSED 
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Test Step Test Data 

1. Input start date 4/27/2023 

2. Input end date 4/28/2023 

3. Staff view the start date and end date on the text field - 

 

 
 

 
Figure 6.2.3.11: Test Result for test case TC_AOLP_01 
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6.2.4 Patient Module 

• Register User Account 

Project Name Facial and Skincare Service System 

Module Name Patient Module – Register User Account 

Reference Document authenticate.dart, background_signup.dart, sign_up.dart 

Created By Low Chia Hui 

Test Case ID TC_RUA_01 

Test Scenario (Purpose) 
To verify the functionality of register a user account which 

successfully register an account to the system. 

Test Case Description 

Test the functionality of inserting new patient details such as 

entering email address, password and confirm password and 

register an account to enter the system. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Patient is in the Login page when starting the application. 

2. Patient must click on the “Sign Up” which is at the 

bottom if the Login page. 

3. Patient is in the Sign Up page after clicking the “Sign 

Up” from the Login page. 

Expected Result 
Patient should be able to register an account and redirect to the 

homepage. 

Actual Result 

Patient able to register a user account successfully and has 

been redirect to the homepage with the new user data displayed 

on the screen. 

Test Result PASSED 

Test Step Test Data 

1. Select role User 

2. Input email address qbq@gmail.com 

3. Input password 123456 

4. Input confirm password 123456 

5. Click “Register” button once finish filled up all the 

registration details  

Register 

6. Redirect to the Homepage Registration Successful  
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Figure 6.2.4.1: Test Result for test case TC_RUA_01 

 

 

 

Project Name Facial and Skincare Service System 

Module Name Patient Module – Register User Account 

Reference Document authenticate.dart, background_signup.dart, sign_up.dart 

Created By Low Chia Hui 

Test Case ID TC_RUA_02 

Test Scenario (Purpose) 
To verify the functionality of register a user account which the 

registration is failed.  

Test Case Description 

Test the functionality of not filling in required details and 

unable to register an account.  
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Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Patient is in the Login page when starting the application. 

2. Patient must click on the “Sign Up” which is at the 

bottom if the Login page. 

3. Patient is in the Sign Up page after clicking the “Sign 

Up” from the Login page. 

Expected Result 
Patient unable to register an account and will not be redirect to 

the homepage. 

Actual Result 
Patient unable to register a user account successfully and not 

redirect to the homepage. 

Test Result PASSED 

Test Step Test Data 

1. Select role User 

2. Input is blank within 1 of the text fields (blank) 

3. Click “Register” button  Register 

4. Redirect to the Homepage Registration Successful  

 

   
Figure 6.2.4.2: Test Result for test case TC_RUA_02 
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• Edit Profile Details 

Project Name Facial and Skincare Service System 

Module Name Patient Module – Edit Profile Details 

Reference Document edit_staff_setting.dart 

Created By Low Chia Hui 

Test Case ID TC_EPD_01 

Test Scenario (Purpose) 
To verify the functionality of profile details in the edit profile 

page. 

Test Case Description 

Test the functionality of editing the details in the patient 

profile. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Patient is in the Profile page by clicking the “Profile” on 

the bottom navigation tab. 

2. Patient must click on the profile picture which have the 

edit button attach to the profile picture in profile page. 

3. Patient is in the edit profile page after clicking the profile 

picture in the profile page. 

 

Expected Result 
Patient should be able to edit the profile details and submit save 

changes. 

Actual Result 
Patient is able to edit the profile details and successfully save 

the changes make. 

Test Result PASSED 

Test Step Test Data 

1. Input name Camile James 

2. Input gender Female 

3. Input birth date April 9, 2002 

4. Input phone number 014- 973 4552 

5. Patient clicks on the “Save” button Successfully update 
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Figure 6.2.4.3: Initial Patient Profile Details in Cloud Firestore Database 

 

 

 

 
Figure 6.2.4.4: Test Result for test case TC_EPD_01 
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Figure 6.2.4.5: Updated Patient Profile Details in Cloud Firestore Database 

 

 

• Add Appointment Booking Details 

Project Name Facial and Skincare Service System 

Module Name Patient Module – Add Appointment Booking Details 

Reference Document booking_page.dart, success_booked.dart 

Created By Low Chia Hui 

Test Case ID TC_AABD_01 

Test Scenario (Purpose) 
To verify the functionality of add appointment booking details 

in the booking page. 

Test Case Description 

Test the functionality of adding the appointment booking 

details with appointment date, time and mode. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Patient is in the Specialist page by clicking the 

“Specialist” on the bottom navigation tab. 

2. Patient must click on the selected specialist profile. 

3. Patient is in the specialist profile details. 

Expected Result 
Patient should be able to add a new appointment booking 

details. 

Actual Result 
Patient is able to add the details of the appointment booking. 

Test Result PASSED 
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Test Step Test Data 

1. Patient clicks on the “Book Appointment”  “Book Appointment” 

2. Redirect patient to booking page -  

3. Input appointment date 4/27/2023 

4. Input appointment time 11:00 AM 

5. Input appointment mode Online 

6. Patient clicks on the “Make Appointment” button “Make Appointment” 

7. Redirect patient to confirmation booking page - 

8. Patient clicks on the “Back to Home Page” to exit the 

confirmation booking page 

“Back to Home Page” 

 

 

 
Figure 6.2.4.6: Test Result for test case TC_AABD_01 
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Figure 6.2.4.7: Added Appointment Booking Details in Cloud Firestore Database 

 

 

• Reschedule Appointment Booking 

Project Name Facial and Skincare Service System 

Module Name Patient Module –  Reschedule Appointment Booking 

Reference Document reschedule_page.dart, success_booked.dart 

Created By Low Chia Hui 

Test Case ID TC_RAB_01 

Test Scenario (Purpose) 
To verify the functionality of reschedule appointment booking 

details in the schedule page. 

Test Case Description 

Test the functionality of adding the reschedule appointment 

booking details with new appointment date, time and mode. 

Pre- Requisite (Special 

Conditions or 

Limitations) 

1. Patient is in the Schedule page by clicking the “Schedule” 

on the bottom navigation tab. 

2. Patient is in upcoming tab or cancel tab in the schedule 

page. 

Expected Result 
Patient should be able to reschedule  a new appointment 

booking. 
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Actual Result 
Patient is able to reschedule the new appointment booking with 

new appointment date, time and mode. 

Test Result PASSED 

Test Step Test Data 

1. Patient clicks on the “Reschedule”  “Reschedule” 

2. Redirect patient to reschedule booking page -  

3. Input appointment date  

4. Input appointment time  

5. Input appointment mode  

6. Patient clicks on the “Reschedule Appointment” 

button 

“Reschedule Appointment” 

7. Redirect patient to confirmation booking page - 

8. Patient clicks on the “Back to Home Page” to exit the 

confirmation booking page 

“Back to Home Page” 

 

 
Figure 6.2.4.8: Initial Appointment Booking Details in Cloud Firestore Database 
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Figure 6.2.4.9: Test Result for test case TC_RAB_01 

 

 

 
 

Figure 6.2.4.10: Updated Appointment Booking Details in Cloud Firestore Database 
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6.3 Project Challenges 

6.3.1 Resolved Project Challenges 

The process of implementing mobile applications has encountered numerous challenges, but 

these have been overcome through various solutions. 

 

1. Incompatibles of Library Version 

The incompatibles of Library Version occur when running the command flutter build APK in 

the terminal to build the APK file where the version of the SDK build, and platform tools 

version is not correct and causes the failures in building the APK file. This issue can be easily 

solved by changing the SDK version to the respective supported version.  

 

2. Understanding on deep learning neural networks 

Performing research on deep learning neural networks requires a comprehensive understanding 

of different factors such as model selection, pre-trained model mechanisms, and layer 

construction. It is also crucial to analyze the latest deep learning models and compare them to 

determine the best baseline model from those accessible in open-source resources like 

TensorFlow and Pytorch. 

 

3. Integration of ZEGOCLOUD and TensorFlow Lite to Flutter App 

There are several technical challenges in configuring and optimizing the integration of 

ZEGOCLOUD and TensorFlow Lite for performance. The integration process involves 

converting the TensorFlow model to TensorFlow Lite format and deploying it to flutter by 

including the dependencies. Integration of both ZEGOCLOUD and TensorFlow Lite required 

expertise, as well as knowledge of mobile app development using Flutter. 
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6.3.2 Unresolved Project Challenges 

Despite efforts to overcome obstacles, certain challenges remain unresolved. 

 

1. Accuracy of the TensorFlow Lite Model 

Even after deployment, the TensorFlow Lite model may still exhibit some misclassification 

due to the limitations of its generalization power acquired during training. Moreover, 

improving the model's accuracy may require an extensive dataset of images. Furthermore, to 

enhance the model's ability to learn complex features from the data, one can increase the 

number of layers in the transfer learning approach. In addition, optimizing hyperparameters 

like the learning rate and batch size is also needed to lead better accuracy.  

 

2. Implementation bugs in Mobile Application 

The implementation of dart code was performed well during the development and actual use. 

However, there are some bugs in the mobile application which unable to solve, for instance, 

the user uploads an image but did not want to save change on the image when editing the profile 

details, the image will somehow change according to the images that the user upload.  

 

3. Incompatibles of Plugin Version 

The version of plugin is incompatibles occurs when adding the dependencies of TensorFlow 

Lite. The plugin is using a deprecated version of the Android embedding. This required the 

plugin author to migrate the plugin to the V2 embedding. Therefore, this issue cannot be solved, 

and it may cause an unexpected runtime failures or future build failures when running the 

plugin. 
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6.4 Objectives Evaluation 

The stated objectives have been successfully accomplished by the proposed system. 

 

• To provide video call consultation using video call plugin 

 In this project, the staff make a  video call to reach the patient and the patient is required to 

join the video call. This video call is one-to-one video call room which only allow two users in 

the room. The staff is able to conduct an online consultation when the appointment mode is 

online. While the patient can join the video call when they booked for online consultation 

session with the specialist. The staff and patient need to give the permission access of the device 

for camera and microphone so that they are able to join the video call room successfully. 

 

• To develop appointment booking in the mobile application 

The user is able book their desire date for the consultation with the specialist without asking 

for the availability of the time slot that the specialist have with is not convenient through phone 

call or texting. The appointment booking features in this project allow the user to book their 

consultation time slot by choosing the specialist that they want to consult and select the date 

from the calendar that have been provided, then select the time and mode of the appointment.  

 

• To implement skin classification on acne type  

In this project, both staff and patient can use the features of the skin classification to diagnose 

the skin. The staff and patient can upload the image from the gallery or use phone camera to 

capture the photo. The staff can only use this feature when the patient is having physical 

consultation session with them. The patient can use this feature whenever they want because it 

is a feature that available in their profile. The patient can use this feature to find the specialist 

that suit them because the suggested specialist is according to the classification result that they 

obtain after uploading image or taking photo.  
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6.5 Concluding Remark 

In conclusion, the goals of the project have been met, and the solution to the inefficient 

communication between staff and patients has been implemented. The staff and patient are 

allowed to have a virtual consultation via online platform which may assist to address the issue 

of the patient when they are not present in the location of the beauty center. The staff can follow 

up the skin condition of the patient through online platform to guide the patient regarding their 

routine for skincare. Other than that, the mobile application also helps to solve the problem of 

patient when booking for appointment, where the system allows the patient to book their 

appointment using the build in calendar that sync with the staff. The staff can also manage the 

calendar by adding their on-leave period to avoid the patient to book the slot when there are 

not around. Lastly, the system has provided the classification features which allow the staff 

and patient to utilize the advancement of the machine learning to gain the information of the 

skin condition. The patient can know their skin category after scanning their face using the 

classification features, while the specialist can use the features when the patient is visiting the 

beauty center physically to ensure the method of using the features is correct. 
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Chapter 7  

Conclusion and Recommendation 

 

7.1 Conclusion 

All in all, the primary objective of this proposed system is to address the issue that arises from 

the manual diagnosis of a skin problem and the physical consultation using the technology 

gadget which is smartphones. The implementation of AI scan can help to prevent the time 

spend on the diagnose for the skin problem and the video call can help to improve the 

communication between the consultant and the customer. Furthermore, the suggested method 

may also assist in lowering the amount of paper that is used since it allows the consultant to 

keep treatment notes inside the system, where they can be written alongside other relevant 

notes. Moreover, the system also helps the patient to book an appointment by themselves which 

is more reliable as they do not need to discuss the time with their consultant. They can book 

the time slot based on the availability slot on the appointment booking calendar. Lastly, 

utilizing the advancement of the technology and the technique can help to improve the quality 

of the treatment and services. 

 

The proposed system has helped to improve and enhance the traditional diagnose and the 

consultation session which is more convenient and workable to manage the consultation of the 

customer for the skincare clinic. The contribution for this project is boosting the confidence of 

the customer to the skincare clinic where the online consultation can help to build a stronger 

bond relationship between the customer and the consultant. Consultant can monitor the skin 

condition of the customer easily and provide appropriate treatment and advice for the customer 

which can help to fasten the progress of the healing for the skin. Furthermore, the proposed 

system has also help the reduce the burden of the consultant which reduce the time of the 

consultant where they do not need to observe the skin condition manually but they can use the 

build in AI technologies which is the AI skin classification to obtain the result of the skin 

condition for the customer and give the advice and guidance for the treatment that need to be 

done. 

 

After doing this project, it helps me to explore more software and online platform which is 

available in the market. I have also learned a new programming language which is dart 
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programming language that use in Flutter to build mobile application. Other than that, I have 

also learnt how to do the backend part for a system by connect the interface to the Firebase 

which is a cloud database. I have also learnt how to deploy a model into mobile application 

which is interesting to know and explore because it is the trend of the market where the machine 

learning technology is widely utilize in every industry to help in improving the efficient of the 

work.  

 

In short, this project has been completed and achieving the objectives that have been stated and 

it helps me to enhance my skills in programming and researching the resources.   



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    205 

 

7.2 Recommendation 

 

For this service system, there are some improvements or enhancement can be done for this 

project. Firstly, the accuracy for the classification of the acne is not high which cause the 

problem in classifying the correct result of the acne type. Hence, the more dataset is needed to 

train the model in order to get higher accuracy. Other than that, the notification for the today 

appointment cannot run in the background. When the application is close the notification will 

not pop out even though there is an appointment today. The notification will only pop up when 

the user opens the application which is not reliable. Other  than that, an admin login can be 

implemented so handle the account registration for the staff. Therefore, the user will not have 

the access to view the registration form for the staff and try to login as the staff which is more 

reliable and secure. The rating review for the specialist can be implemented so that the patient 

can have a reference when choosing the specialist that they want to consult. The apply leave 

form can be included as a formal way of applying leave from the work. 
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