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Metaverse is seen as a solution to display Batik products in their entirety without having
to be disturbed by road access barriers to their village and the increasing prices of
airline tickets between countries to their countries. The metaverse that was developed
to organize the Batik exhibition requires technical details that need to be prepared. This
paper explores the technical aspects of developing Metaverse for Batik exhibitions that
can result in business transactions.
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Abstract— Lasem Batik, which is famous for its uniqueness
in the 3 ethnic elements, is currently experiencing considerable
challenges due to changes in traveler routes between provincial
capitals. Batik craftsmen need events and innovations to
showcase their products as before the Covid-19 pandemic, to
attract the attention of buyers at the local and global levels. One
of the innovations that make it possible to showcase their
products and meet with various parties at the local and global
level is Metaverse. Metaverse is seen as a solution to display
Batik products in their entirety without having to be disturbed
by road access barriers to their village and the increasing prices
of airline tickets between countries to their countries. The
metaverse that was developed to organize the Batik exhibition
requires technical details that need to be prepared. This paper
explores the technical aspects of developing Metaverse for Batik
exhibitions that can result in business transactions.

Keywords—Dbatik, exhibition, lasem, metaverse, virtual

INTRODUCTION

Metaverse as a business term has been successfully viral
by Mark Zuckerberg even though this term has actually been
mentioned for a long time in many books and papers [1], [2].
Some companies refer to this term as not only a virtual reality
(VR) space as illustrated by Meta, but also to include
augmented reality (AR), mixed reality (MR), or even extended
reality (XR) technology [3]. In exploring its virtual world, the
tools used are not only using virtual reality glasses, but also
augmented reality glasses, smartphones, or even using a
laptop. Agreement in defining the term metaverse has not been
agreed upon yet.

However, as an opportunity to introduce products and
seek momentum to attract the attention of many people, there
is a lot of hope in the metaverse. Moreover, the possibility of
bringing together many people globally in one location is also
possible. Opportunities to see products, discuss, bargain, or
even transact face-to-face virtually, can be realized in this
virtual world. This opportunity can increase the chance of
selling. This kind of hope is needed by businesspeople,
including SMEs, to develop their businesses in the current
economic situation, during the pandemic recovery, and the
high cost of travel between countries.

Lasem as a sub-district in the city of Rembang in Indonesia
is famous for its three-ethnic batik at the local and global
levels [4]. However, since the massive expressway was built
in Indonesia, travelers’ routes have changed and do not pass
via Lasem when they travel through the main route between
the two provincial capitals [5]. Likewise, during the Covid-19
pandemic until today, the number of foreign tourists has
decreased. Both of these cause the numbers and value of batik
sales to decrease significantly. Several efforts have been made
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by batik craftsmen to increase sales, for example through e-
marketplaces and social media. Although there has been a
decent increase, innovation is needed to increase sales value
like before the expressway and the Covid-19 pandemic.

Metaverse is an interesting innovation to be explored
because it can be a link between batik craftsmen and batik-
loving communities at the local and global levels. In addition
to being able to see batik cloth fully stretched in the metaverse,
3D space in cyberspace allows them to display their batik in
the form of a complete ready-made outfit using a mannequin.
If an expo of clothes and batik is made in the metaverse, the
expo can be visited by people from all over the world. The
technical aspects of making batik SMEs exhibitions in the
metaverse world will be explored in this paper.

Il. METAVERSE TERMINOLOGY

There is no standard definition for interpreting metaverse
yet, but most of them refer to a virtual world in which it is
possible to interact with other users. Several principles such
as the creation of communication in virtual platforms, the
meeting of various parties in virtual spaces, and the realization
of collaboration of parties in the meeting room, have existed
in Second Life [6], Roblox, Minecraft [7], PUBG, Fortnite,
Zoom, Google Meet, Microsoft Teams, Webex Meetings, or
VRChat.

Metaverse seems to be a combination of all the
expectations of the different user experiences that are
separated in each type of software. The desire to build a new
world in virtual reality creates the need to dress well, have a
suitable appearance, and have a place to live that represents
his personality or an office that represents his business.

According to this broad understanding, Meta has an
understanding that leads to virtual reality where users enter the
virtual world and interact in it. While NVidia has the term
Omniverse [8] which refers to a multi-party collaboration
platform for creating digital content. The virtual space in
question is the NVidia platform which contains a network of
users of graphics tools from various vendors who work
together to form 2D and 3D products.

MagicLeap uses the MagicVerse term [9] to refer the
Augmented Reality which brings various virtual objects into
the real world. The use of glasses is intended to view virtual
objects that are added to the real-world environment around
the user. In addition to presenting inanimate objects, it is also
possible to display living objects, animals, or even humans.
The intended interaction allows the user to touch, talk, or
perform experiments on Augmented Reality objects.

Huawei has the term Cyberverse by using Augmented
Reality [3], [10] as well as MagicLeap through the screen



display inside a smartphone. Users can see various virtual
objects that are added to the real world through smartphones.
Cyberverse combines digital maps with high precision to
enable the integration of various digital objects in various
locations.

This difference in concept may condense into Mixed
Reality which combines both Augmented Reality and Virtual
Reality into the metaverse [3]. Users can be in the real world
or virtual world as needed, able to present virtual objects
wherever they are, and can interact with these virtual objects.
When needed, users can come to the real space of other users
which is a virtual space for themselves, as well as interact with
virtual objects that are on the other side of the user. But on
other occasions, the two can still meet in the desired virtual
space, so that the boundaries between virtual space and real
space become invisible.

In the metaverse, it is possible to make transactions
between users globally [11]. NFT or Non-Fungible Token is
one way that is considered to be used in bridging these needs.
NFT is a public certification that states ownership and can be
traded using a medium of exchange in the form of currency or
crypto assets adopted in the NFT market [12].

I1l. TECHNICAL ASPECTS

Several technical aspects should be considered in creating
a metaverse exhibition for batik artisans. There is the
provision of platforms and servers, development of 3D
exhibition rooms, presentation and arrangement of 3D
contents in every room, connection between exhibition rooms,
and availability of infrastructure for communication or
transactions with batik artisans.

A. Platform and Server

One of the open-source and free metaverse platforms is
Mozilla Hubs [13], which can be downloaded and installed on
the Virtual Private Server (VPS) or using a website-based
Mozilla Hubs application that can be used for free. The source
code of Mozilla Hubs is downloadable on GitHub. If
metaverse developers use the Mozilla Hubs service provided
on the internet, they do not need to buy a web hosting service
and can develop virtual reality content directly on
hubs.mozilla.com without installing any software. However,
metaverse developers need to install the Mozilla Hubs
package if they use VPS. The Application developers can
choose to use AWS or Digital Ocean [14] which provides
droplets of Mozilla Hubs or choose other web hosting services
to install the source code of Mozilla Hubs from GitHub.

The decision to choose how to present batik content in 3D
space through the services provided at hubs.mozilla.com or
build Mozilla Hubs on VPS depends on the brand to be built
and the capacity to accommodate visitors in the virtual space.
If a VPS is used, then the brand that is built will represent the
professionalism, capacity, and name of the company or
metaverse developers. Meanwhile, if the services provided by
Mozilla shown in Figure 1 are used, the visitor capacity is
limited to 25 people at the same time [15] and the Mozilla
brand cannot be separated from the public's attention. As an
exhibition at local and global levels, managing the image of a
professional activity that does not use free services is
important in inviting the public from a certain level. However,
at the community level, the use of free services can be used to
test interest.
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spoke

Meet, share and
collaborate together in
private 3D virtual spaces.

Fig. 1. Mozilla Hubs platform

B. Exhibition Room

Mozilla Hubs provides room templates and furnishings
that can be added with other 3D objects and are ready to be
used as a meeting place [16]. However, the theme of the room
can be the same as other Mozilla Hubs users and does not
reflect certain business characteristics. The use of Mozilla
Spoke shown in Figure 2 is recommended to develop a theme
room according to the characteristics of the business. If the
theme is related to art and culture, then the decoration of the
room can be adjusted to the characteristics of a classic or
traditional room. Mozilla Spoke does not use any interior
design background expertise or related software, does not
have to install software because it is web-based, and does not
have to be an expert in computers. All the tools for building
rooms are provided in it and connected to the Sketchfab
service [17]. The developers only need to learn how to build
the rooms layer by layer using Mozilla Spoke.

spoke

make your space

Get Started

Fig. 2. Mozilla Spoke

However, if the developers have expertise in the use of
design software such as Blender, Maya, 3Ds Max, or others
[18], their work can be used in Mozilla Spoke. It is
recommended to use Blender because there isa Hubs Exporter
for Blender add-on for easy asset repair and development [19].
Objects generated from the 3D design software can be
imported into Mozilla Spoke and combined with various other
existing building elements. The advantage of objects
generated by design software is that they can be smaller in size
compared to using the assets available in Mozilla Spoke. In
making a room that is complex and requires a lot of detailed
objects, the use of 3D design software will be very helpful.
Due to the small object size, it is possible to add as many



objects as desired up to a limit of 128MB [20] to be exported
by Mozilla Spoke and used by Mozilla Hubs.

C. Three-dimensional Contents

Mozilla Spoke and Hubs provide supporting 3D objects
and connect with the Sketchfab service so that developers can
easily add objects they find interesting to showrooms. The
addition of batik cloths into the room is also facilitated with
the upload feature in it, so that batik cloth can be stretched on
the wall like a batik exhibition that has been held so far. The
example of uploading and placing batik cloth on the wall can
be seen in Figure 3.
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Fig. 3. Batik Showroom prototype in Mozilla Hubs

However, not all object needs in the room can be provided
by Mozilla Spoke and Hubs. The character of objects that are
specific to art and culture can often only be obtained from
making them yourself. The use of 3D design software such as
Blender will facilitate the development of these objects.
Similar to the previous 3D room creation, 3D objects to fill the
room created by 3D design software are also small so that the
showroom can be more detailed and complete. Mannequins
using batik clothes are also needed to be shown for making the
exhibition situation in the metaverse closer to reality.

D. Connection Between Exhibition Rooms

The 128MB limit for the size of each room in Mozilla
Hubs [20] means that rooms cannot be created in large sizes.
Enlargement of the room also increases the assets in the room.
The total size of the room and the assets in it can exceed
128MB. If the assets are compressed, then the quality of the
products on display will decrease and reduce the interest to
see.

However, the limited size of each room in Mozilla Hubs
can be overcome by connecting the rooms for each batik
craftsman, as long as there is a link to other rooms [21] or there
is a lobby space that allows visitors to choose directly the
room that is connected to the exhibition catalog. Mozilla Hubs
provides a feature to link to other Mozilla Hubs address
rooms. The developers simply create a natural graphical
display to connect to other rooms or other supporting
infrastructure.

Fig. 4. Alink feature in Mozilla Hubs

E. Communication and transactions infrastructure

When exhibition visitors are interested in the products
displayed indoors, digital infrastructure is needed to receive
feedback and purchase transactions. However, creating a
virtual store that responds to buyers in the exhibition space,
requires a connection to the existing digital infrastructure. The
link feature discussed earlier and seen in Figure 4, can be used
to link Google Forms, Jotform, or other online forms to
receive feedback. A similar treatment can be implemented for
the purchase transactions, the link feature can be used to
connect to existing e-marketplaces for managing the shopping
cart until the payment.

The combination of link features in Mozilla Hubs and e-
marketplace is needed to simplify and bridge business
transactions that are currently not available on the Mozilla
Hubs platform. Currently, the international payment process
still requires filling in a credit card number or taking several
steps to make a money transfer. Simple mechanisms such as
payments using QR codes are needed to bridge international
payments and make it easier when transactions occur in the
metaverse.

Cryptocurrencies or NFTs may take some time to become
known to ordinary people. Various payments that currently
exist may still be needed for use in the virtual world. There
needs to be a solution to fill the gap between using
cryptocurrencies, NFT, or other global payment mechanism
innovations. The implementation of e-marketplaces for a long
time in various countries has proven the need to provide
various payment methods on e-marketplaces to be accepted by
many users.

IV. CONCEPTS OF BATIK SMES EXHIBITIONS

Based on the technical aspects that have been explored
previously, the Batik SMEs exhibition in the metaverse can be
held virtually by providing virtual rooms to represent each
tenant. Each room will be connected to another room via the
link feature provided in Mozilla Hubs and Spoke.
Connectivity between rooms can be illustrated in the form of
maps pictures or directions, similar to many exhibitions in the
real world today.

In each room, Batik SMEs not only display the batik cloth
on the wall but also necessary to provide several mannequins
to display ready-to-use Batik outfits. The addition of a
mannequin with a batik shirt can be created by making 3D
assets in Mozilla Spoke, Blender, or other 3D design software.
The appearance of the ready-to-use Batik outfit will make it
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easy for visitors to visualize and choose the appropriate Batik
cloth for them. Information about each asset in the virtual
space is also needed to make it easy for visitors to understand
the history, process, and values.
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Fig. 5. Mannequins at Batik Showroom

Moreover, there needs to provide links to the e-
marketplace, a feedback form, or a contact to an instant
message application on the main table, each mannequin, or
each batik cloth. The form links can be represented by a
button, sign, or label. The target is to handle transactions and
communication quickly when batik craftsmen are not in the
exhibition room. Links to access e-marketplaces, feedback
forms, and contacts to an instant message application need to
be prepared in advance. Visitors should not take a long time
to browse web pages outside the virtual room.
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Batik
Information

Fig. 6. Information and Communication Sign

V. CONCLUSIONS

A modest metaverse exhibition for Batik SMEs can use the
Mozilla Hubs platform which is provided free of charge at
hubs.mozilla.com. However, to represent the professionalism,
capacity, and name of the event organizer or metaverse
developers, VPS installation is a necessity. The technical
aspect that needs to be considered is the creation of 3D rooms
and the filling of assets using Mozilla Spoke or 3D design
software such as Blender, Maya, 3Ds Max, or others. Blender
is recommended to be used because there is a Hubs Exporter
for Blender add-on for ease of asset repair and development.

To expand the possibilities for many batik SMEs to be
involved in the exhibition, it is necessary to create a sufficient

62

number of rooms and connect them to each room using the
link feature via Mozilla Hubs or Mozilla Spoke. The links
usage can also be used to connect rooms with e-marketplaces
or consumer media to provide feedback to Batik SMEs. The
addition of the link to the e-marketplace is intended to
facilitate the handling of purchasing opportunities when
consumers are interested in the products on display.
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