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ABSTRACT: In recent years, the surge in interest in Virtual Reality (VR), Augmented Reality (AR), and the Metaverse has led to various
innovative applications in the fields of architecture and spatial design. This study underscores the pivotal role of 360-degree panorama
images in creating immersive VR and Metaverse environments, particularly in the visualization and design of interior spaces. By employing
methods such as 360 cameras, 3D scanning, BIM modeling, and Al-generated images, the study amassed a comprehensive database of
approximately 10,000 high-quality panorama images from both real and virtual spaces. This database can be utilized in various ways,
including splitting panorama images into conventional reference images for video visualization and classifying spaces based on object
recognition techniques. Additionally, a method for selecting representative images using depth maps was proposed. The research aimed
to systematically manage and effectively utilize a vast array of panorama images, thereby exploring their potential as powerful tools in
supporting interior space design. The findings indicate that 360-degree panorama images can significantly enhance visualization and
communication in architectural design. This study not only provides a structured approach to managing extensive image databases but
also highlights the versatility of 360-degree panorama images in improving the architectural design process and supporting various
design applications.
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Figure 1. Scope of 360 panorama processing project
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Figure 2. Methods for creating 360 panorama images
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Table 1. Image generation methods based on space type

Generation )
Space type source Image generation methods
Real—world 360 camera
Space Human—made 3D scanning

BIM modeling & rendering

Virtual Space

Al—generated Image generative Al

AlH| S7HReal-world Space)il M= &2 Human-made 2}
Ao| MEEIH, 047 [0fl= 360 7HH2tE 0188t 2 &Y Wi
3D Scanning 7 |1&2 E&ot 80| ZelErt 0] & JiX| HEHE
AN 72 7[BIeE 0|0[XIE Mst7 | hZ0i AL 0]
LIEFTE BHH 74 27 Vitual Space)dl M= A-generated2t
Human—made 2AIS 25 &2t 4 QICh Human—made 214
Ol= BM 228 2 &g 7[&0| A8EH, 0= 3xH& CIXIE
RYES F=01 01Z GPU dICiEolo] mieefar 00X 2y
She YAlOICE Al-generated A0 2= MAIS! Allimage gene—
rafive Al) 712 imglimg EZR0| QUL 0248 Al 7[EH 0|oX|
= 7Ha0] 3xFR HHMI7t OFd Al BES E5t 0[0|X] Moo=
AU SIS Teter 7Hol0fX2l= HoilM Che e it
TLEEICE 2 o[ofX] Mo WS Soff BS017 ohe2f0r 0[0]

|

ot
X|9| oAl= Figure 301 HMIAIZOf ULt

=
U

360 Camera

crpE

BIM Modeling & Rendering

Image Generative Al

Figure 3. Examples of panoramic images with different methods
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Figure 12. Image quality assessment criteria based on
depth information
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Figure 13. Classified depth map images and
corresponding original images based on established criteria
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