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[Abstract]

The size of the home interior market is growing rapidly as interest in interiors and self-interiors has
increased due to the recent rapid increase in single-person households. Most of the Bathroom
remodeling is done by requesting an offline interior contractor and then visually checking it in the final
completion stage, so it is not easy to re-construct even if the customer is dissatisfied.

Therefore, this study developed an immersive virtual reality-based Bathroom self-remodeling system
that can visually check space and design from the design stage to the final stage by incorporating VR
technology to feel realistic in virtual reality. The bathroom structure may select the basic structure of
the predefined bathroom space or freely set the size of the bathroom space. For fumiture items, you
can choose the washbasin, toilet, bathtub, shower booth that are essential elements of the bathroom and
others(mounting rack, trash bin, handle). The tile texture may change the texture of the selected tile at
a desired wall position by selecting various textures. In particular,, the texture of the wall tile can be
varied by selecting horizontal, vertical and inclined directions at the desired angle according to the
needs of the user and the contractor.

As a future research project, this system will enable indoor sharing between users who are physically
far away in real-time, allowing direct experience in virtual spaces, connection to purchases, and request

estimates.
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II. Research Background

1. Virtual Reality Device-Based Interior
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2. Augmented Reality-Based Interior
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3. 360° Virtual Reality-Based Interior
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III. Design of Bathroom Self-Remodeling
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1. Development Process of Bethroom
Self-Remodeling
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Fig. 1. Development Process of Bathroom Self-Remodeling
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Fig. 2. Structure of Bathroom Self-Remodeling
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Table 1. Interactive UI and Functions of Bathroom
Self-Remodeling

L Interaction Interaction
division Contents ;
Ul Function
Y nter th
Start ou can ente € Button
bathroom space.
You can check the
Button,
Help controller usage
. . Text
main functions.
screen You can select the
i th m
Space desired bathroo Button,
structure and move to
Structure . Menu
the corresponding
bathroom space.
You can check various
Furniture |furniture items and| Button,
Menu choose the furniture Menu
items you want.
bathroom You can check the tile
space texture and the rotation
Tile direction of the tile,| Button,
Menu select the desired tile, Menu
and select the location
of the wall.

2.1 Bathroom Structure
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Fig. 3. Bathroom Space structure

2.2 Furniture Menu
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2.3. Tile Menu
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3. Interactive Funtions of Bathroom

Self-Remodeling

3.1 Buttons on the Controller Device
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Table 2. Button Function of Controller Device

Button Function Explanation
It is used to catch the desired
furniture and place it in the desired
Furniture | location.
Grip grab Press the button when holding
on/off furniture, and release the button
when positioning and placing
furniture as desired.
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Trigger | selection/ Scroll through the furniture/tiles UI
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Used to rotate selected furniture
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Furniture them. . .
. You can rotate the furniture in the
Joystick Rotate/ . . . L
Move desired direction by adjusting it to
left, right, top, and bottom, and
move the furniture by pushing it up
and down or pulling it.

3.2 Tile Texture Rotation
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Fig. 9. Rotation Result of Tile Texture

IV. Implementation of Bathroom
Self-Remodeling
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(b) Bathroom structure selection

Fig. 11. Bathroom Remodeling Start Screen

2. Selection and Placement of Furniture Items
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3. Selection and Orientation of Tile Textures
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(a) left side (b) right side

Fig. 14. Changing Screen of Bathroom Wall Tile Texture

(b) Tile Texture2

Fig. 15. Rotation Screen of Bathroom Tile Texture

4. Completed Result of Bathroom Self-Remodeling
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V. Conclusions
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