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Abstract

Museums are valuable assets and a medium for cultural preservation and tourist
attraction. The solution is to create a virtual museum in the form of interactive
mobile media applications based on mobile using virtual reality technology (VR).
This study proposes the use of VR technology to create an interactive mobile
application that can enhance the museum's appeal and attract potential visitors.
VR technology is a technology that combines 3D objects with hearing and
stereotypical vision that produce user effects as if in the virtual and real
environment. The VR technology can be used to create interactive media
applications that can promote the attraction of the museum. The purpose of this
study is to design a proper VR for Museum Keris through an Agile for Virtual
Reality (AVR) method of VR for learning. A viability analysis of the new
requirements is conducted in the architectural spike. The new requirements are
extracted from user stories, storyboards, and interactivity requirements analysis.
40 respondents were tested and wrote questionnaire answers.
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1.Introduction

Indonesia is a country that has various cultural heritage that needs to be preserved
and preserved. Indonesia has a museum of approximately 434 museums [1]. More
than 54 museums in Central Java are managed by the government or private
companies. Museums are valuable assets and a medium for cultural preservation
and tourist attraction. According to government regulation (PP) number 6 in 2015,
a museum is used as a place of s used for research, educational facilities, and
recreational tourism [2].

Surakarta City is one of the cultural cities in Central Java and has nine museums,
one of which is the Museum Keris Nusantara. Museum Keris Nusantara was
inaugurated on 9 August 2017. This museum has five floors, with the ground floor
as the basement, the 2nd floor is named Wedharing Wacana, which includes the
main door, administration section (counter) information, custody of goods, office,
and audio room, the 3rd floor is named Purwaning Wacana, which contains
showrooms, libraries, children's playrooms, and keris restoration rooms, the 4th
floor is the name Cipta Adihulung which contains the diorama room and the
blessing of the area, and the 5th floor is the top floor of the museum named
Esthining Lampah, which contains the space for creativity and storage of keris,
swords, spears, and other traditional tools).

There is a decline in the number of visitors coming. The head of the Museum
of Culture Solo mentioned that there was a high number of visitors at the beginning
of the opening of the Keris Museum. However, it experienced a significant decline
recently. This information we have also matched with the visitor's book at the
counter. Visitors to this museum have their fun and interest in keris or unique
historical objects. We have the idea to provide one solution by optimizing the latest
technology to add value to the museum and attract potential visitors. There is much
research on taking care of culture [3-7]. However, the novelty in this research is the
solution is to create a virtual museum in the form of interactive mobile media
applications based on mobile using virtual reality technology (VR).

VR is a technology that combines 3D objects with hearing and stereotypical
vision that produce user effects as if in a virtual and real environment. Much research
regarding VR has been well-reported [8, 9]. VR is the computer-generated simulation
of a 3D environment, which seems very real to the person experiencing it, using
special electronic equipment [10]. Prior studies have implemented the Agile for
Virtual Reality (AVR) method in VR for learning [11, 12]. Thus, we attempt to
attempt how to design a proper VR for Museum Keris through an Agile for VR.

2.Theory

The main material of a keris consists of three iron elements, namely steel (iron
kausani), meteorite iron (iron rakijan), ordinary soft iron (iron malelo), and
mantabe/water guava tree charcoal [13]. Iron is one of the important materials that
are used in many metallic and steel products [14-18]. Further, research on iron
corrosion has been attractive in industry [19-23].

Meteorite iron can be replaced with nickel-iron alloy. The three elements of iron
must be melted together to produce the prestige of a keris. If you use charcoal
carelessly, the iron will be burned by the fire. Keris consists of several precious
metals that come from the sky (meteors) and steel from the ocean or the ground.
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Meteor as a material for making keris prestige believed to give rise to physical
characteristics. These three ingredients provide magical power or natural luck to
the keris [24]. A good keris must be made and forged from three types of metal, at
least two, namely iron, steel, and prestige material [25]. The next material is
charcoal which is not random. The flash point of charcoal is the philosophy of the
charcoal material for the keris burning process that burning fire does not mean it
has to burn and destroy, but fire is a light that always burns and illuminates every
step of life [26]. Two types of main keris materials can give rise to this prestige.
First, meteorites/star stones which contain the element titanium. Another popular
material is nickel. These two types of iron cannot be replaced because they form
the prestige (pattern) and shape of a Madurese keris. The final result of the actual
keris is black and white.

The process of making a keris includes 1) the ritual process of taking the iron
and installing it with the owner; 2) burning; 3) forging; 4) folding; and 5) sanding.
Keris craftsmen (masters) carry out a ritual before carrying out the process of
making a keris to maintain a rule that has been carried out by previous elders [27].
The process of burning iron at a high temperature on an anvil to purify the metal
and melting 3 types of iron into one makes forging easier. During forging, the iron
is forged according to the desired type, shape, and part of the keris which will
experience shrinkage after cooling. Folding is done at high temperatures to form
the desired Madura keris. Sanding uses friction to bring out the prestige of the keris.

The Keris Nusantara Museum consists of five floors. The ground floor is used for
vehicle parking. The first floor is an audio-visual room. Library and children's play area
on the second floor. Diorama room on the third floor. The fourth floor is used to store
masterpiece keris. The fifth floor is for displaying keris, gamelan, and dioramas. The
Nusantara Keris Museum is capable of displaying around 600 Kkeris. The collection of
the Nusantara Keris Museum is dominated by keris. However, traditional weapons from
other regions are also in the museum’s collection. Apart from these collections, various
collections related to keris are also presented. For example, rows of keris are made from
metal, wood, animal horn or bone, ivory, and horn [28].

3.Method

The virtual museum was designed using the AVR method. The AVR method (see Fig.
1) is the development of the Agile Method for application software. The agile method
has main stages: requirements, design, development, testing, and deployment.

Fig. 1. Main stages of the Agile method.

In the AVR method, there are important stages that must be passed: User
stories/storyboards, requirements analysis, architectural spike, interaction
planning, spike, development, integration tests, and client tests The explanation is
illustrated in Fig. 2.
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Fig. 2. Agile for virtual reality (AVR) method.

4. Results and Discussion
Activities

As mentioned earlier, the AVR includes activities such as storyboards, interactivity
analysis, architectural spike, iteration planning, spike, development, integration
tests, and client tests.

Storyboard

A storyboard is a visualization of ideas from an application that will be built. Thus,
it can provide an overview of the application that will be produced. The storyboard
process is shown in Table 1.

Table 1. Storyboard process.

Sketch Real Information

: % Visitors will see a cube-shaped table
covered with glass when they enter the
museum. The glass is a storage place or
display of a conical keris, and when the user
approaches one of the keris, information
from the keris will be displayed.

On the left side, the visitor will see a row of
storage or display of a keris collection, and
when the user approaches one of the keris, a

Use Case And Activity Diagram

The use case diagram (see Fig. 3) describes the relationship between the player and
the system. Each menu contains the museum's virtual application selected by the
user. This activity diagram explains the flow of work or activities of the virtual
museum application. The player chooses a menu starting then the system will
display virtual reality games and players can run the game [29].

Flowchart

A flowchart (see Fig. 4) is a type of diagram that represents an algorithm, workflow,
or process, showing the steps as boxes of various kinds, and their order by
connecting them with arrows [30].
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Fig. 4. Application flowchart.

Implementation

We designed the virtual museum application menu as shown in Fig. 5.

@ (b)
Fig. 5. (a) Splash screen

‘ kMUSEUM KERIS NUSAN1

} RUANG ESTHINING LAMPAH

(d)

(b) Main menu virtual museum

(c) 3D images from user exploration when a user travels in a virtual
museum (d) Main menu of games Tebak Warisan for user education.

Testing

We use the black box method [31] to test the function of this virtual museum. Black
box testing is also called functional testing, a functional testing technique that
designs test cases based on the information from the specification [32]. The testing
parameter is defined by the developer team based on every possible scenario. The
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user testing is shown in Fig. 6. The test was successful because of the eight testing
scenarios that were run it had produced the expected success output (see Table 2).

Fig. 6. User testing VR products.

Table 2. Test results by black box method.

No. Test Scenarios Expected Result Pass/Fail
1. Display Splash Screen Splash Screen The museum logo appears [V] Pass
successfully

2. Display and the main Each pressed key can display the display [V] Pass
menu menu

3. Move with the joystick Users can move positions as desired [V] Pass

4. Switch walking scene Users can move from the initial room to [V] Pass
space the next room

5 Turn on the wardrobe The wardrobe light is on when the object [V] Pass
lights is approached

6 Issues with narrative There is a narrative sound when the user [V] Pass
audio sound approaches the object

7 Showing educational When the answer is correct then it gets a [V] Pass
games value of 10

8 Pressing the button asks Each menu button is pressed to display [V] Pass
for help help information

5.Conclusion

This study proposes the use of VR technology to create an interactive mobile
application that can enhance the museum's appeal and attract potential visitors.
However, there were drawbacks to applying the AVR method, namely: (1) This
method does not have much definite planning, so the final product form of the
software is less clear and difficult to determine, especially if consumer needs are
always changing. (2) This method relies heavily on communication between the
team and users. So, it depends on the commitment and facilities of the team. Future
research should include the scope of the VR application to avoid indefinite software
development. In addition, future studies should consider using scheduling software
to manage the iteration of the method.
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