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ABSTRACT 

IT technology is developing very rapidly. This is proven by the many discoveries about IT-based learning media, one 

of which is Augmented Reality. The media for introducing Augmented Reality-based computer devices can be used to 

overcome the lack of computer equipment used by schools during practice at SMK Srilangkat Tanjung Pura, resulting 

in ineffective teaching and learning activities and will take a long time. This happens because students have to take turns 

in using these learning tools. With the development of Augmented Reality in this learning media, the problem of lack 

of equipment can be resolved immediately. Augmented reality technology is used to display three-dimensional (3D) 

images on books that are connected using an Android phone. This media design uses Unity and Vuforia as the database. 

With this AR, it is hoped that students can learn quickly about the types of computer hardware whenever they want to 

use this media. 

Keywords: Aumented Reality, learning tools, Android, Media 

1. INTRODUCTION 
 

The development of information technology makes 

various activities in human life change. Multiple actions 

have changed from manual practice to current, which is 

generally digital (using computers). People tend to use the 

latest method because it offers effectiveness and 

efficiency. The energy and efficiency can be seen in 

working time, automation, and ease of doing particular 

works. The demands of the present day are why people 

always develop information technology, making their 

work and other daily activities more efficient and 

effective. Communication technology is currently 

overgrowing. Along with the times, many people today 

use technology not only as a means of communication but 

as a tool to find various information and news on the 

internet [1][6][7][9]. 

The piece of technology that is now surged in 

popularity is Android. Android is an open-source 

operating system and provides convenience for users. The 

use of Android altered daily activities. When someone 

wants to read books, now that his/she doesn't need to 

carry books everywhere, they bring their Android 

phone/tablet [2][6][15]. The use of Android-based 

smartphones is growing in the business sector as well. 

Sales companies now offer their products to stores using 

Android-based tablets to display physical form, 

information, and how to use and perform the products 

sold. This process simplifies business processes and 

changes the conventional way. 

Augmented Reality (AR) incorporates virtual objects 

into the real world in real-time by integrating objects in 

the 3-dimensional form [3][8]. System analysis is the 

decomposition of a complete system into parts to identify 

and evaluate existing errors. The system analysis consists 

of two components: the ongoing study and the proposed 

research [4]. 

AR was first developed in Sutherland in 1965. 

Researchers utilize this technology as a new way to 

increase productivity, effectiveness, efficiency, and 

entertainment media. AR has been widely used in 

entertainment, military training, medical, engineering 

design, robotics and telerobotics, manufacturing, 

education, etc. Several methods can be used in augmented 

reality, one of which is Marker-based tracking. The 

marker is usually a black and white illustration of a 

rectangle with a bold black border and a white 

background. On a computer, you can recognize the 
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position and orientation of the marker object and create a 

3D virtual world, namely a point (0,0,0) and an axis 

consisting of X, Y, and Z. This marker-based tracking has 

been developed since the 1980s and began to be 

developed in the use of Augmented Reality. 

The method used in Augmented Reality is the 

"Markerless Augmented Reality" by using this method. 

The user does not need a marker to display 3-dimensional 

images [3].  Ronald T. Azuma defines Augmented Reality 

as a combination of real and virtual objects in the natural 

environment, running interactively in real-time [5]. There 

is an integration between objects in three dimensions, 

namely virtual items integrated with the real world. Apart 

from adding virtual objects in the natural environment, 

augmented reality also can eliminate existing objects. 

Adding a virtual image layer can remove or hide the real 

environment from the user's view [10][11][12][13][14].  

Artoolkit is a software library to build Augmented 

Reality (AR) in C / C ++ programming language. Android 

is an operating system for mobile devices that includes 

middleware and applications. Android also provides a 

common platform for developers to create their 

applications. Unity is a tool created to develop games that 

are designed to be easy to use. A blender is software for 

creating 3-dimensional images for free and popular 

among designers. Blender, compared to other 

applications of its kind, Blender has an advantage that 

makes this application popular.  

This study aims at producing applications. The design 

of media recognition for computer devices is based on 

augmented reality on the android platform. With this 

application, it is expected that the teaching and learning 

process, which has found several deficiencies, can be 

resolved. 

2. METHOD 

 

2.1 System Analysis 

 

2.2.1 Running System Analysis 

 
Based on the analysis of the system that is running 

can be described as follows:  
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Figure 1. Running System Analysis 
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2.2 Proposed System Analysis 

The analysis problem then proposed a mobile 

application using the Android platform with 

Augmented Reality technology. Technology with 

mobile applications is easily accessible anywhere and 

is significantly developed globally, making it easier for 

the public to access this application. The advantages of 

augmented reality technology are also very prominent 

in terms of displaying information in real-time to be 

applied to applications to provide solutions to existing 

problems. The purpose of designing this application is 

to show data from a computer device in real-time 

without using a whole computer.  

2.3 System Design System 

The design is done to describe, plan, and make 

sketches or arrangements of several elements in a 

complete system. 

2.3.1 Use Case Diagram 

Use Case Diagram application media introduction 

to computer devices below: 
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Figure 2. Use Case Diagram for Designing System Learning Media for Computer Devices Based on 

Augmented Reality on a Smartphone Android 
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2.3.2 Activity Diagram 

The aspect that needs to be considered is that the 

system's activity diagram can be carried out. As 

follows:  
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Figure 3. Activity Diagram. Flow Of activities in the system designed. 
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2.3.3 Login Activity Diagram  

It is the login activity of each student to enter the 

application. Each student must fill in the username 

form that has been provided so that the system can 

display the information needed in the application. 

Input 
Username

Username 
verification

Record Data

Students Main Menu

Validate

Name is not
stored

Figure 4. Login Activity Diagram 

 

2.3.4 Main Menu Activity Diagram  

It is the forefront for the application users if they 

want to use the application. 

 

Menu Main Menu

Select menu

Students Main Menu

Figure 5. Main Menu Activity Diagram 

 

2.3.5 AR Scan Menu Activity Diagram 

It is the stage in opening a 3D image by discussing 

computer devices. Internet connection is not required 

to access this. 

 

Menu Menu Ar Scan

Displays the 
AR Camera

Student Main Ar Scan

Figure 6. AR Scan Menu Activity Diagram 

 

2.3.6 Material Menu Activity Diagram 

It is a stage in opening material following the 

discussion of computer devices in the form of video. 

Accessing this does not require an internet connection. 

 

Menu
Menu 

Material

Show Video

Student Menu Material

Figure 7. Material Menu Display Activity Diagram 

 

2.3.7 Exercise Menu Activity Diagram  

It is a stage in the opening of a quiz. At this stage, 

students choose the quiz menu, where each student 

completes the examination. The score of the results of 

working on the questions will be displayed. Pictures 

can be seen as follows:  
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Figure 8. Exercise Menu Display Activity Diagram 

 

2.3.8 About the Application Activity Diagram  

It is a stage in opening About the Application, 

where this menu describes who the maker of the 

application is. Images can be seen on the following 

page. 

Menu About Application menu

See About Application

Student About Application menu

Figure 9. About the Application Menu Display 

Activity Diagram 

 

3. RESULTS 
The results of the interface design of the media 

introduction to augmented reality-based computer 

hardware are as follows. Splash Screen display. This 

view displays the application logo created by the 

programmer. 

 

 

Figure 10. Splash Screen 

 

3.1 Loading Screen 

This display appears after the splash screen 

display-production of the loading process. 
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Figure 11. Loading Screen 

 

3.2 Main Menu Display 

Creating a user interface is made to simplify the 

use of applications. The main menu display displays 

the buttons of the application section. 

 
Figure 12. Main Menu For AR Media 

 

3.2.1 Display AR Scan (Camera) Display AR Scan 

Menu displays the camera perspective used on a 

smartphone and then displays 3D objects based on the 

detected markers. Here is a perspective view of the 

camera before seeing a feature. 

 

Figure 13. AR Camera view 

 

Figure 14. Scan AR 

 

 

3.3 Material Menu Display 

The material menu display shows the material 

contained in the application.  

 

Figure 15. Material Menu Display 

 

Discussion material displayed by the user will 

direct to the content page of the material concerned. 

The following is a display of the contents of the 

material in the form of a video. 

 
Figure 16. Content of the exercise display. 

 

Before doing the exercise/quiz, the exercise menu 

display will display an information page first. 
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Figure 17. Display Before Doing Exercises 

 

 
Figure 18. Display of Doing Exercises 

 

4. CONCLUSION 

Several conclusions can be made from designing 

augmented reality-based computer device recognition 

media on the android platform. The results show; (1) 

with this application it can help the learning process to 

be more effective than the previous one; (2) with the 

use of Augmented Reality-based media, Teachers will 

have it more comfortable to explain about computer 

hardware easily; and (3) this application is an offline 

application; no internet connection required. 
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