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ABSTRACT : Knowledge of medicinal plants is starting to go unnoticed by the millennial generation. Many data
mention that the use of medicinal plants in the community decreases every year. Some surveys provide data that
teenagers' knowledge of medicinal plants is very low, especially in big cities. Augmented Reality (AR) is a
technology that combines three-dimensional graphics with the real world in real-time with the help of a
smartphone camera device. AR can be utilized as a learning media to find out information on family medicinal
plants through markers. With AR the information displayed will be more interactive for users. By using the image
matching method, which identifies an image (Image Target) and then brings up 3d plants and brief plant
information that matches the identified image, AR can provide a new method for information media. The result of
the development of this application is a learning media that runs on a Smartphone by utilizing interactive
Augmented Reality technology, the application will provide information about medicinal plants, how to use them,
and diseases that can be treated. In addition to information, the application will also display 3-dimensional
objects of plants.
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I. INTRODUCTION

Rationalizing Medicinal plants have significant socioeconomic and health benefits, especially in
developing countries with high poverty rates and limited health care coverage [1]. People are placing a greater
emphasis on medical care, which has led to an increasing the demand for medicinal plants [2]. In certain countries,
traditional or ethnic medicines have heavily relied on medicinal plants for disease prevention and treatment,
rehabilitation assistance, healthcare provision, and promotion of human reproduction [3]. Therefore, medicinal
plants are very important as learning that can improve people's health and well-being because medicinal plants
contain various active compounds that have pharmacological effects on the human body.

Augmented Reality (AR) is a technology that incorporates 2D or 3D virtual objects into a real
environment in the form of images, text, or video. AR is commonly used in mobile applications by using the
phone's camera to track the user's movements and align virtual objects with the real world. Augmented Reality
has become a medium to contribute to human life, such as games, virtual tourism objects, and learning media [4].
AR aims at showing a “real-world” scene with overlaying additional information [5]. By utilizing Augmented
Reality technology can improve user experience, productivity, and as an effective learning media.

In recent years, mobile technology has become more accessible and available; it has increased its
processing power and multimedia capabilities, allowing AR learning experiences to become increasingly
accessible in various educational settings [6]. Augmented reality technology is applied to this system to help
students know the layout of the campus. With the progress in information technology, many techniques can be
used for supporting collaborative work [7]. The system development uses a location-based method with markers.

The purpose of this research is the application of Augmented Reality Technology using the markerless
location-based method. System created using Unity3d and VVuforia SDK. For the development of the environment
the Unity 3D Engine as well as freely available models and plugins for Unity are leveraged. In unity3D, I achieved
many interactive functions such as interface jump, output control with the development language C# [8]. VVuforia
is a free software development kit for implementing mobile augmented reality [9]. Vuforia AR Software
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Development kit utilizes technology to recognize and analyze camera input from the real world developed by
Qualcomm and fully supported by the Unity game engine [10]. The software development tool (SDK) Vuforia
was also used, which contains many libraries that facilitate the creation of augmented reality mobile applications
and provides different types of options for viewing, taking video and for exploration of recurring events of the
captured images, in order to calculate in real time the position of the camera and the location of the markers [11].
The programming languages used are PHP and C#. PHP in particular has been widely employed in servers around
the world as part of the LAMP (Linux-Apache-MySQL-PHP) platform [12]. One of the defining features of PHP
is the ease for developers to connect and manipulate a database [13]. C# is a simple, modern, and powerful
programming language suitable for developing a wide range of applications, from web applications and desktop
applications to mobile applications and games. Then MySQL is used as a storage place for various information in
the database of a system. MySQL is an open-source database management system (DBMS) that runs under
Windows and many versions of UNIX [14]. In MySQL you pre-define your database schema based on your
requirements and set up rules to govern the relationships between fields in your tables [15]. By utilizing these
tools will help data base engineer in designing a good and normal data base [16].

Il. RESEARCH METHOD
The system design is made using AR Core which implements Augmented Reality technology. With

this, the system can display a 3D model on an android smartphone device. Visualization of the system design
can be seen in Fig. 1.
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Fig. 1. Architecture Diagram
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Based on the design above, it can be explained the steps taken by users in processing applications to
present the learning experience of medicinal plants by utilizing Augmented Reality technology with the Android-
based location-based markerless method, users need a smartphone that has several sensors in it and supports
ARCore services, in addition to sensors, an internet connection is also needed when running the application, then
the system will perform a rendering process or scan of the environment. After successfully rendering, the system
will display a 3D object of medicinal plants along with the information.

A. Data Collection Procedure

The way researchers get data is by observation by looking at medicinal plants and how they are used.
Observation is a data collection technique by going directly to the field where the case study will be taken. The
data taken in the form of plant names, the benefits of medicinal plants, which will appear as 3D objects.

B. System Design Logic

The system design in this application uses a model (UML) that describes the object-oriented design
analysis process to improve communication and understanding of software systems, and helps document software
systems. UML uses visual modeling tools to enable developers to obtain an accurate and complete understanding
of the target system through the integrated engineering definition, analysis, design, production, testing and
maintenance process of the structural and behavioral characteristics of system requirements [17]. A key purpose
of UML diagrams is to share knowledge about the system among developers [18]. Therefore, UML is a suitable
tool that can be used to improve the development of software systems.
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1) Flowchart
A reversible flowchart is meant to be a programming language model that can be reversed in the same
way as a classic flowchart which is the model of many widely used programming languages.
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Fig. 2. Flowchart

2) Use Case Diagram
A use case diagram describes the interaction between the user and the system when the user runs the
system. UML use case diagram automatically make easy the understanding and help designers to interpret the
same user story in one way, which combines the teams in the design process [19].
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Fig. 3. Use Case Diagram

a. Main Menu
On the main menu, the user will be given a button in the form of a Start button that will go to a page
that displays menu options. And if the user presses the Next button, it will automatically be directed to the next
page which contains the scan menu, usage guide menu, about application menu, and exit application menu.

b. Scan Menu
This menu will go to the main part of the application, which is through a camera directed to the location
point that has been determined by the application designer. By using the rear camera and location enabled on the
user's smartphone, the 3D object will automatically appear.

c. Help Menu
This menu serves to provide information and assistance to users in using the application in this case the
steps or how users use medicinal plant markers.

d. About Menu
This menu is a valuable tool that can help users to learn more about the app they are using. Users can
find out more information about the app and medical plants.




American Journal of Engineering 2023

e. ExitMenu
In this menu if the user presses the exit button it will exit the application, so the application will close
and complete all windows and processes running in the application.
3) Activity Diagram
An activity diagram is a type of Unified Modeling Language (UML) diagram that shows the flow of
activities in a system to describe the behavior of the system and how different activities interact with each other.
In a UML activity diagram, it is required to cognize all feasible start-to-end paths with all associated control
entities for testing a use-case sufficiently [20].
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Fig. 6. Exit Menu

4) Sequence Diagram
In the picture below it can be explained that when the user opens and selects the scan menu.
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Fig. 7. Scan Camera Menu

In Fig. 8 it can be explained that when the user opens the application and the next page appears, namely
the main menu. Then when the user selects the About menu, the user will automatically be directed to the contents
page of the about menu. The about menu contains application information that contains the designer, and also
related information from the application.
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Fig. 8. About Menu

In Fig. 9 it can be explained that, when the user opens the application and the next page appears, namely
the main menu. Then the user selects the Guide menu, then the user will automatically be directed to the contents
page of the Guide menu. The guide menu contains information about the steps in using the application.
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Fig. 9. Guide Menu
In Fig. 10 can be explained that when the user opens the application and the next page appears, namely

the main menu. Then when the user selects the EXit button, the application will automatically stop the work
process. Which means the user is no longer operating it.
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Fig. 10. Exit Menu

5) Class Diagram
In Fig. 11 can be explained that in the design of the application and its appearance using text and images.
Where in the class diagram in this application contains several class hames such as splash screen, main menu,
scan, guide, about, and application. With attributes as in the picture, each class has an output process or output
generated from the class name.
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Fig. 11. Class Diagram

I11. RESULTS AND DISCUSSION

A. Implementations

Implementation aims to realize a system that can be used by users in accordance with the design that has
been made. The final result at the implementation stage is an AR application system that displays 3D objects and
information on medicinal plants as learning media.

1) Design Object 3D Page

The following are some 3D objects that are designed in a way that makes it easier for users to find the
location they are looking for.

Table 1. Design 3D Object

No 3D object name Picture

1 Galangal

2 Cinnamon




American Journal of Engineering 2023

3 Betel Leaf
4 Cactus Plants
5 Sledri Leaf
6 Binahong Leaf

2) Start Menu Page
This display is the first display that appears and serves to start the application if the user presses the Start
button on the screen.
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Fig. 12. Start Menu Page

3) Guide Page
This menu displays the steps on how to use the application. When the user presses the Guide button icon,
it will automatically be directed to the contents of the guide menu page.

4) Camera Menu Page
The camera menu page contains several lists related to the Medical plant menu name that will be directed
to the camera to render 3D objects.

Fig. 13. Camera Menu page
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5) About Menu Page
Once the user presses the camera, the user will be prompted to show the sign of the medicinal plant, the

camera will automatically start scanning.

Fig. 14. About Menu Page

B. Discussion of Result
The implementation of the application has been completed and the next is to conduct testing which aims
to find out whether there are errors in the program or not.

Table 2. Implementation

No | Device Android Type Installation Process Good Process
1 Xiomi NOTE 9, | Android 11 Successful Successful
Ram 6 GB
Table 3. Testing
No. Question Result
Successful | failed
1 | Display the Page Menu 1 0
2 | When the Start button is pressed, it will display the AR 1 0
Camera
3 | When the Exit button is pressed, the application will close 1 0
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Table 4. Results

1. | Splash Screen Display the main page of Success
the application

2. | Main Menu Display information wots Success
application

3. | Guide Display the Guide Menu Success

4. | About Display the list on the Success
About menu

IV. CONCLUSION
Based on the results of designing Augmented Reality applications for the introduction of medicinal plant
information, it can be concluded that this application is useful as an attractive and effective learning media to the
public about medicinal plants because it can display 3D plant objects and complete information about these plants.
With this application, it can help people to know and learn about medicinal plants so that traditional ways of
treatment are also not abandoned.
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