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Abstract 

 
Every year a lot of new students entering the school. To introduce new students to the school 
environment, the school holds an event to introduce the school environment to make them know 
their school environment better. However, there are still students who do not know their school 
environment very well. In the school environment there are many buildings with different names 
and to remember all of them correctly is not easy and takes a lot of time to look at all of them. To 
remember all the location of the buildings and its names, it would be better if there was an 
application that can visualize the buildings very well. Technologies that can provide visualization 
and is easy to use is Augmented Reality. Augmented Reality can display the whole school 
environment, making it easier to see all the buildings with their names in the school environment. 
AR can be easily used, user only need to install AR on their smartphone device. This AR 
application is marker-based so that user only need to scan the marker provided with the camera 
and the school environment and information can be displayed. 
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1. Introduction 
SDN 3 Lukluk is one of the primary schools in Badung regency, Mengwi. Every year an 
introduction to the school environment is held which serves to introduce the name and location of 
the school building to new students. Even though the introduction of this school has been carried 
out there are still students who do not know all the names and locations of the school environment 
correctly. This is because the introduction to school is usually explained verbally. This introduction 
to the school environment is better explained by providing visualization of the shape and location 
of the school environment because making visual explanations provides better benefits in 
understanding and learning something compared to verbally [1]. 

In previous research, there was a study regarding the introduction of the school environment 
using the AR application which provides information about the school building location and their 
names [6]. In the previous research, there are still deficiencies in the Augmented Reality because 
the form of information provided is in the form of images, therefore  it is better to provide 
information about the school environment in 3D [6]. 

Augmented Reality can be used to give a visual explanation about the school environment and 
can display a 3D object. Marker-based Augmented Reality has the advantage of the ease of 
development and ease of use. With Augmented Reality, the student can see the school 
environment easier and can see all of the school environment which can save their time rather 
than seeing them one by one. Therefore, research will be carried out to develop an Augmented 
Reality application that can generate a marker-based 3D object of SDN 3 Lukluk environment. 

1.1. Augmented Reality 

Augmented Reality is a technology that combines two-dimensional or three-dimensional virtual 
objects into a three-dimensional real environment and then projects these virtual objects in real-
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time. Unlike virtual reality, which completely replaces reality, augmented reality simply adds or 
complements reality [2]. 

1.2. Marker-based Tracking 

Marker-based tracking is AR which uses two-dimensional object markers which has a pattern that 
will be read by the computer via webcam or camera media connected to a computer, usually a 
black and white illustration of a square with a border bold black and white background. Where 
these markers function to be read and recognized by the camera and the camera will render the  
object on top of the marker [4]. 

1.3. Unity-3D 

Unity 3D is a cross-platform based game engine that is used as an integrated tool for game 
creation, building architecture, and simulation. Unity can be used to create a game that can be 
used on computer devices, Android smartphones, iPhones, PS3, and even X-BOX. Unity was not 
designed for the design or modeling process [9]. 

1.4. Vuforia 

Vuforia is an Augmented Reality Software Development Kit (SDK) for mobile devices that allows 
the creation of AR applications. Vuforia SDK is also available to be combined with unity, which is 
called Vuforia AR Extension for Unity. Vuforia is an SDK provided by Qualcomm to help 
developers create Augmented Reality (AR) applications on Android and iOS [3]. 

1.5. Blender 

Blender is graphic software for designing or creating objects 3D where the application is open-
source, so it is free to develop, modify,  and distributed by users. Usually, this software is used to 
create 3D objects, films animation, visual effects, 3D printed models, interactive 3D applications, 
video game creation, and much more [7]. 

2. Research Methods 
 

The SDLC (Software Development Life Cycle) method with the waterfall model is used in 
developing the application. The waterfall method is a sequential software development process, 
in which progress is seen as continuing to flow down like a waterfall [10]. As for the steps used 
in this research are as follows:  

 
Figure 1. Waterfall Method 

 
 

2.1.    Collecting Data 
 

The data collection process in this research  was obtained from direct observation of the school 
environment and interviews with school staff. The data collected is the SDN 3 Lukluk environment. 

2.2. Analysis 
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The next step after collecting data is software analysis. The software analysis in this research is 
as follows: 

a. Software requirements  
Requirements for applications such as applications that can display building and room 
names from SDN 3 Lukluk environment. Another functional requirement is to be able to 
rotate, shrink, enlarge, and move the object displayed by the marker. Finally, the system 
can take pictures with the camera.  

b. Software Input and Output 
To be able to determine the software work system to be designed, it requires input and 
output of the software. The input required from this application is a marker, in this 
application the marker used is a QR code. This QR code is used to determine where the 
AR object will appear by scanning it through the camera. The output of this application is 
that when the camera scanning the marker has been successfully scanned, a 3D object 
of SDN 3 Lukluk will be displayed which provides information about the school 
environment. 

c. Software Limitation 
The limitation in this application is that the application only displays 3D Object of SDN 3 
Lukluk environment. Another limitation of this application is the Android operating system 
which is at least version 4.4 and above. 

2.3. Design 
 

 

Design is the stage where the developer starts designing the design of applications such as 3D 
objects, use case diagrams, and activity diagrams that will explain the overall software design [5]. 
At this stage, the application process flow is also used to explain the design of the software. The 
design of this application is as follows: 

a. Application Process Flow 
To describe the flow of the application process that will run, a flowchart is used to explain 
it. The flowchart of this application is as follow: 
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Figure 2. Application Process Flowchart  

The initial step of the process begins with preparing a marker, then the marker is scanned 
using a camera, the marker detection process is carried out and if the marker is not 
detected successfully, the marker scanning process must be done again. If the marker is 
detected successfully, the application will render the object and display the SDN 3 Lukluk 
3D object. The Process repeats again if the user decides to scan another marker. 

b. Use Case Diagram 
The use case diagram illustrates the process of anything that can be accessed by the 
user. In this application there is a process of starting the application, displaying the AR 
menu, displaying the help menu, displaying the developer menu, and the process of 
exiting the application. The use case diagram used in this application is as follow: 
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Figure 3. Use case diagram 

c. Activity Diagram 
Activity Diagram is a description of the flow of activities in this application [5]. some 
explanations of the Activity Diagram in this application are as follows: 

 
Figure 4. Activity diagram starting application 

The activity diagram above describes the process when the user runs the application. 
The system will display the application splash screen and after a few seconds, the 
application will display the main menu. 
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Figure 5. Activity Diagram Developer 

The activity diagram above describes the process when the user presses the “Developer” 
button. The application will display the “Developer” menu which contains some 
information about the developer of the application.  

 
Figure 6. Activity Diagram Help 

The activity diagram above describes the process when the user presses the “Help” 
button. The application will display the “Help” menu which contains information about how 
to use the application.  
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Figure 7. Activity Diagram Start AR 

The activity diagram above describes the process when the user presses the “Start AR” 
button. The application will use the camera and a menu will appear on the screen. The 
menu has two-button, “photo” and “back” button. The “photo” button will take a photo with 
the camera and save it to the device and the “back” button will take the user to the main 
menu. If the user points the camera at the marker, the application will track the marker. 
The 3D object of SDN 3 Lukluk will be displayed if the marker is recognized and the user 
can move, rotate, shrink, and enlarge it. The user needs to point the marker again if the 
marker is not recognized.  

 
Figure 8. Activity Diagram Exit 

The activity diagram above describes the process when the user presses the “Exit” button 
which will make the user exit the application. 

d. 3D object Design 
At this stage of designing a 3D object, an object will be designed in accordance with the 
data collected. 3d objects created with the Blender application. The 3D object that is 
created is as follows: 
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Figure 9. 3D object 
  

3. Result and Discussion 

This section discusses the implementation and testing of software that has been created. 
implementation and testing is as follows: 

3.1. Implementation 

This section displays the results of the application implementation in the form of screenshots. The 
screenshots of the application are as follows: 

a. Splash Screen 

 
Figure 10. Splash Screen 

 

b. Main Menu 

 
Figure 11. Main Menu 
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c. Help Menu 

 
Figure 12. Help Menu 

 

d. Developer Menu 

 
Figure 13. Developer Menu 

 

e. AR object 

 SDN 3 Lukluk  

 
Figure 14. AR SDN 3 Lukluk 
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 SDN 3 Lukluk with information 

 
Figure 15. AR SDN 3 Lukluk with information 

 

f. Move/Shrink/Enlarge/Rotate Object 

 
Figure 16. Move/Shrink/Enlarge/Rotate Object 

 

g. Photo 

 
Figure 17. Photo 
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3.2. Testing 

Testing on this application is carried out using Black-box testing. This Black-box testing aims to 
show the function of the software that has been made regarding how to operate. Black-box testing 
is carried out to check the functionality of whether the designed application is in accordance with 
the expected results or not [8]. This test is carried out by trying to run the application on several 
different devices, the devices used are Redmi 9 and Redmi 4X. From the testing process, the 
following results were obtained: 

Table 1. Black-box Testing 

 

4. Conclusion 
The augmented reality application in this research was built to be able to provide information 
about the school environment of SDN 3 Lukluk. The SDLC (Software Development Life Cycle) 
method with the waterfall model is used in developing the application. Augmented reality in this 
application is marker-based which can receive input in the form of predetermined markers and 
the output of this application is in the form of Augmented Reality 3D Object from the SDN 3 Lukluk 
environment. This application is made with Unity-3D with an additional library, Vuforia for 
Augmented Reality development. The Application to create a model for this application is Blender. 
Based on the results of research using Black-box testing, it was found that the functional 
application had run well on different devices, all the feature successfully works, and the 
application able to display the Augmented Reality of SDN 3 school environment in 3D. 
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