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Abstract.
Augmented reality incorporates two-dimensional or three-dimensional virtual objects
into a virtual reality environment, projecting these virtual objects in real time. This
research aimed to increase the knowledge and skills of Hidayah Vocational High
School students’ understanding of the various types of network devices with an
augmented reality application and developed tutorial videos on steps for creating a
new atmosphere. This research model used the waterfall method. The android app that
was developed went through product feasibility test stages carried out by lecturers
and teachers and was declared fit for use. Then the product was tested on SMK
Hidayah class XI students and declared ”good.” Based on the data above, it can be
concluded that the android-based application in the form of a 3D Visualization Design
of a Computer Network can be used to understand computer introduction material.
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1. Introduction

With the advancement of the world of computer technology today, virtual reality tech-
nology has emerged, commonly called Virtual Reality (VR). Virtual Reality can help users
to interact with an environment that is simulated by a computer. In contrast, Augmented
Reality is an amalgamation of virtual objects, two-dimensional or three-dimensional, into
a natural three-dimensional environment, then projecting these virtual objects in real
time.(1) (3) (5)

In general, learning and understanding computer network concepts can only be
understood by students of Vocational High School (SMK) majoring in Computer and Net-
work Engineering (TKJ). Nevertheless, in Reality, students’ understanding of computer
networks has not yet reached the desired goal because the school is faced with the
problem of limited or incomplete practice tools.In this study, several theoretical reviews
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will be used, which will later be used as a reference. The following is a comparison of
previous research:

1. According to Awang Harsa K et al. in 2016, a research entitled Augmented reality-
based spatial learning using the Augmented Reality Marker method.

2. According to Meyti Eka Apriyani1, Robie Gustianto. Vol 7, in 2015, this research is
entitled Augmented Reality as a tool to identify ancient animals with 3D animation
using the single marker method.

3. According to Fivtatianti hendjani Vol 2, in 2018, this research was entitled learning
media for elementary school natural science with the application of a single
augmented reality marker.

4. According to Diana, Alandika Dwi Rama, and Rosa Fitriasari Vol 7 in 2020, this
research entitled the use of augmented Reality as a medium for introducing
Bengkulu’s typical flora with the Android-based single marker method.

Based on the problems above and previous research, the purpose of this research
is to create a system that can package the introduction of various types of network
equipment with Augmented Reality applications that display 3D objects and video
tutorials from the material contained in the module to create a new atmosphere in
understanding computer network.

2. Method

2.1. Design Concept

This study has the aim of designing a learning media that is more attractive and efficient
usingAR by utilizing the camera features of an Android smartphone. This research will
produce a 3D-based computer network recognition application design.

2.2. System Design Method

The method used by researchers in this final project is the waterfall method, the SDMC
(Software Development Life Cycle) model of the waterfall. The waterfall model provides
a sequential software life flow approach from the analysis, design, coding, testing, and
support stages. (1) (2) (4)
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Figure 1: System Design.

2.3. Marker Design

Marker (marker) is hardware supporting augmented reality applications that function as
a liaison interface between modules and augmented reality applications. In general,
the process of making markers for augmented reality applications consists of several
stages:

a. Designing a marker display with design software

b. Upload markers to the vuforia website

2.4. System design

To describe the system’s design using a use case diagram. In the use case diagram of
the Augmented Reality application, there is a use case carried out by the user; first, the
user will open or run the application, then the user can select several menus available
in the application. On the start menu, the user will track the image, then the results of
the tracking image, and the user will get 3D modeling objects and video tutorials.

3. Result and Discussion

After conducting the analysis and design discussed in Chapter III, the next stage is the
system implementation stage. The implementation phase is the process of realizing the
system model that has been designed previously. In making this Augmented Reality
application, first install all the software that will be used, such as Autodesk 3ds Max
Design 2018, Unity 3D 2018, Adobe Photoshop CS6, and other supporting software.
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Figure 2: Use Case Diagram.

3.1. Presenting the Results

3.1.1. 3DModelingResults, Markers, and Outputs in Applications.

Making 3D models for augmented reality applications using the 3DS MAX 2013 appli-
cation. Meanwhile, the marker design process on the computer network introduction
module page uses the Adobe Photoshop CS6 application. The page module consists of
23 pages, with 11 pages used as markers for augmented reality applications. For output
on the application, there are screenshots of the application running on the smartphone.

After the image design process , the marker is complete , and then the next
step is to upload all the images that will be used as a brand to the vuforia website
(https://developer.vuforia.com).

3.1.2. Application Design Results in Unity Software

The augmented reality application, it is divided into four scenes. These are the applica-
tion menu scene, the start scene, the tutorial scene, and the augmented reality scene,
as shown in Figure 3.

To be able to use smartphones, applications created using Unity must be built first for
applications. In Figure 4, the minimum fire level used is 9 with the Android 5.0 Lollipop
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Figure 3: Use Case Diagram.

 

Figure 4: Application Page Interface Display.

operating system. This is because not all users use Android, which has a good camera
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that is currently developing. After the application is built, it will generate an *.APK file
with a size of 195MB, which can be installed on an Android smartphone.

 

Figure 5: Overview of the file system on Android.

4. Conclusion

The conclusions that can be drawn frommaking the Jarkom Augmented Reality applica-
tion, using the help of Augmented Reality technology are 1) make the JarkomAugmented
Reality application using Unity 5.2.1f1 and Android SDK assets; 2) When running the
Jarkom Augmented Reality application, it is essential to pay attention to the length
of the model load process; 3) The system can consider markers with a similar shape
or pattern as the same marker; 4) The system cannot recognize marker; 5) s that are
blocked from getting direct light. So the more significantly the light enters the camera,
the better the camera detects the marker; and 6) When running applications on several
smartphones, there are differences in the quality of the display of 3D objects. This is
due to the difference in screen density and smartphone specifications.
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