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1. INTRODUCTION

Several historical monuments in Gorontalo City with important colonial historical characteristics
have been designated as cultural heritages [1], [2]. Monument is a type of building made to commemorate a
person or event that is considered important by a social group as part of commemorating events in the past
[3]. [4]. Some examples of historical monuments in Gorontalo are Otanaha Fort, Nani Wartabone Monument,
Bung Karno Amphibious Aircraft Landing Museum, Saronde Statue, Nani Wartabone Tomb.

The problem faced by visitors is that they do not know in detail about the historical places visited,
only the name of the place. Currently, most of the visitors to the historical monuments of Gorontalo, most do
not know detailed information regarding the monuments they visit, and also most of these monuments, there
is no available information media that can be accessed by visitors, by implementing augmented reality (AR)
technology as access to this information, visitors can access information freely and in real time, by presenting
information and also displaying 3D monument buildings that can be displayed from the smartphone
application of visitors or potential visitors, also this AR application is expected to be a special attraction for
visitors or potential visitors who want to know more information about historical monument [5], [6].

For this reason, it is necessary to use dimensions that are projected into the real world using AR.
The AR information visualization function brings a real impression on the monument object. AR is an effort
to combine digital elements with physical objects, by presenting information media on an object [ 7]-[9]. with
AR applications, images of an object in 3D are displayed according to their original environment [10]-[12].
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Therefore, this study aims to design an application that can provide AR-based information in
providing detailed information on historical monuments in Gorontalo. Based on the problems and advantages
of AR technology in this study, an application will be designed by implementing AR technology on historical
monuments in Gorontalo, this application can present detailed information, and also display 3D models of
historical monuments, so that visitors can access information easily either currently in the region and outside
the region.

2. EETHOD
2.1. Augmented reality

AR is used as a combination of real and virtual objects in a real environment, runs interactively, and
there is integration between objects in three dimensions, namely virtual objects integrated in the real world.
Merging real and virtual objects is possible with appropriate display technology, interactivity is possible
through certain input devices, and good integration requires effective tracking [13].Cameras and sensors are
used to collect user collaboration information and send it for processing. The camera on the gadget has the
ability to examine the environment and can use this data to locate physical items and generate 3D models.
AR uses a camera and vmus visual markers, such as QR/2D codes. This technique produces output only if
the reader sees the sign. Marker-based applications use the camera on the device to distinguish markers from
other physical objects. Simple patterns like QR codes are used as markers because they are easy to identify
and don't require a lot of reading effort. You can also calculate locations and directions, then certain types of
content or information will be weighted by multiple markers [14], [15].

22, Muanedia development life cycle (MDLC)

The method used in this research is the multimedia development life cycle. The multimedia
development life cycle of this research has the aim of developing a more attractive and efficient learning
media using eluglﬂ]ted reality by utilizing the camera features of the Android/iOS Smartphone. As shown in
Figure 1, where the MDLC method has 6 stages, namely concept, design, material collection, assembly,
testing and distribution [16]-[18].

3
Material Collecting

Figure 1. Multimedia development life cycle stages [19]

To support the MDLC stages in this research, the stages of this research that have adopted the stages
of MnC are made[18], [19] as shown in:

- Concept: the concept is to determine the purpose and who is the user of the program (identification
audience), the type of application, the purpose of the application, and general specifications. This
application uses the android operating system which was developed using the C# programming
language on the unity engine ilﬂ; design

- Design: design is to make detailed specifications regarding the application architecture, style,
appearance and material/material requirements for making applications. The author makes the design of
the application simple so that users have no difficulty when using the application [20], [21]. At this
stage the researcher makes a design that includes system architecture, storyboards and interfaces that are
applied in making this application. The system architecture includes an overview of the workings of the
application design that has been applied in making the application.
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- Material collecting: after carrying out the design stage, the authors collected material from several
journals related to the implementation of AR in tourist objects that were made visually using AR [22],
[23]. As for pictures of historical monument objects, it can be obtained from the location of the object
that the author planned. Data collection based on needs in making applications, including information,
application materials, and databases. In the manufacturing process, several supporting applications are
used, including designing display components from the menu and also the background using Photoshop
csmﬁ. To create 3D objects, the Blender application is used to model the object components created
in the process of making 3D objects in terms of appearance and effects light in the object.

- Assembly: the assembly stage is making an application based on the planning, flow, and navigation
structure that comes from the design stage, for making the application the author uses Unity and
Blender software, as well as markers made in 2D models designed using Photoshop applications. As for
the 3D object which is one of the important components in the design of this application, the object is
made based on the results of the author going to the field to conduct interviews related to the object that
will be made the object created using the Blender aplication

- Testing: eis stage, the AR application was tested using the black box method. Alpha testing is a test
that aims to ensure that the application being tested can run smoothly without interruptions or errors.
Therefore, the program must be tested first to find errors that may occur, this test uses the black box
testing method. This test is direct in the environment so that conclusions can be drawn on the
assessment of the application being built.

- Distribution: at this stage, where the application is tested and in accordance with the purpose of
manufacture, and is ready to be operated for publication and introduced to visitors or potential visitors.

To support the MDLC process in this study, the stages of the MDLC process in this study were carried out by

determining how the stages were carried out as shown in Figure 2.
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Figure 2. Stages of the MDLC process in research

11
9 RESULTS AND DISCUSSION
3.1. Result

Based on the research conducted, the AR application design is used to create an information media,
and also one of the methods of introducing Gorontalo historical monuments that can be used for potential
visitors outside the area and inside the area. The unavailability of information media at every location of
historical monuments in Gorontalo that can be accessed by visitors both inside and outside the area is one of
the obstacles in providing information. By implementing AR technology on historical monuments in
Gorontalo as an access to this information media, visitors can access information, and also display 3D
monument buildings that can be displayed from the smartphone application of visitors or potential visitors as
shown in Figure 3 and Figure 4.
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Figure 4. Making 3D objects of Nani Wartabone's Tomb

In addition, this AR application is expected to be a special attraction for visit()rsa potential visitors
who want to know more information about the historical monuments of Gorontalo [24]. The method used in
this research is the MDLC. The multimedia development life cycle of this research has the aim of developing
a more attractive and efficient learning media using m;me nted Reality by utilizing the camera features of an
Android Smartphone [25], [26]. Where this method has 6 stages, namely concept, design, collecting material,
assembly, testing and distribution. This study resulted in an application that has several menu options,
namely displaying 3D objects, information, galleries as a goal to utilize technology in the introduction and
also media for presenting information that can be used by the Android operating system as shown on Figure
5. AR application design 15 used to create an information media [27], [28].

—_— -
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User Android Camera
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Marker

Figure 5. System architecture

By implemenag AR technology on the historical monuments of Gorontalo, as a medium of
information using the multimedia development life cycle (MDLC) method [29], [30]. The design of this
application can be concluded that by implementing AR in the historical monuments of Gorontalo, it can be
used as the latest innovation by creating a medium for accessing information for visitors and also as a realm
of introduction for potential visitors who are curious about the uniqueness of Gorontalo, not only displaying
information, but also being able to provide information. also displays 3D objects from every historical
monument in Gorontalo [1], [31], [32].
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3.2. Discussion

Based on the research conducted, the AR application design is used to create an information media,
and also one of the methods of intr()ducin@()mntal() historical monuments that can be used for potential
visitors outside the area and inside the area. The method used in this research is the multimedia development
diffusion dysle. The multimedia development life cycle of this research has the aim of developing a more
aractivc and efficient learning media using AR by utilizing the camera features of the Android Smartphone.
where this method has 6 stages, namely concept, design, collecting material, assembly, testing and
distribution [33], [34]. The initial sta carried out in this research is to determine the objectives to be
achieved in this study, while the main purpose of this research is to design an AR application as a medium of
information and also an introduction for potential visitors about historical monuments in Gorontalo.

After the concept stage has been determined, the next stage is the design stage. The following is the
system architecture that has been designed in Figure 5. while the sequence diagram is a series of steps that
describe the response between classes/objects in the application that is made. The sequence is listed in Figure
6. The third stage is the Unity Engine application is used to unify the results of several supporting
applications that have been made, as well as the main process in making AR applications, including setting
the camera, displaying animated information slides and galleries, setting markers so that they can be read so
as to display 3D objects, as well as export applications that ready to use [35]-[38]. After that to manage the
database of each display, Vuforia Engine is used as a database for the AR application, in this application the
author uses the Device database type to make it faster to retrieve object tracking in the form of images
compared to other types of databases.

! = B3 B3 B3
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5: ScanMarker()
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8 displayObject

10: displayObject

)

Figure 6. Sequence diagram displaying 3D objects

At the assembly stage, is the process of combining several components that have been made from
the previous steps. The marker that has been created is uploaded to the Vuforia engine database media by
selecting the target type, namely image target as a marker for the object that will be displayed in the
following application is a marker image from the application in Figure 7. The Blender application which then
the results will be exported in FBX format to be imported and combined with other components in Unity 3D.
The stages in making 3D objects can be seen in Figure 8. Furthermore, merging the components that have
been made in the previous stage, and making applications using the unity engine according to predetermined
procedures, making data connections, making menu interfaces, function buttons, and determining markers
and AR cameras, then adjusting 3D objects on markers and performing building on android device settings
[39]. The following are some of the processes in designing AR applications which can be seen in Figure 9.
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Figure 7. Object markers

Figure 8. Soekarno museum 3D object creation Figure 9. Main menu creation process

At the testing stallit is prioritized to evaluate the application that has been made as desired or not.
Tests will be carried out by applying the black box method, with the aim of conformity in the fusional of
each component of the application. At this stage, testing of the application is carried out whether the
application functions to display 3D aecls with markers that have been made and determines whether it
appropriate or not. In the last stage (distribution), the application will be stored in cloud storage, to make it
easier for users to access the application, while the cloud storage used is Google Drive, users can access and
download the application and can directly scan it via the barcode provided or you can go directly to the link
that has been provided, the marker can be downloaded in google drive, the type of png file and can be
printed, the application in the study has been used by approximately 5 people.

4. CONCLUSION

AR application design is used to create an information media, and also one of the methods of
introducing Gorontalo historical monuments that can be used for potential visitors both outside the area and
inside the area. The method used in this research is the MDLC, this research has the aim of developing a
more elttmcti and efficient learning media using AR by utilizing the camera features of the Android
Smartphone. where this method has 6 stages, namely concept, design, collecting material, assembly, testing
and distribution. By implementing AR on historical monuments in Gorontalo, it provides a new alternative,
in utilizing technology by providing an accessible medium of information for visitors both within and outside
the region, as a realm of introduction for potential visitors who are curious about the uniqueness of
Gorontalo. However, in this study devices that can use applications currently can only operate on Android
devices, and the size capacity of the application is still very large, and animations and 3D models presented
in AR applications still use a basic and simple display.
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