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[Abstract]

In this paper, a model that can increase the efficiency of work in arranging interior furniture by applying
augmented reality technology was studied. In the existing system to which augmented reality is currently applied,
there is a problem in that information is limitedly provided depending on the size and nature of the company's
product when outputting the image of furniture. To solve this problem, this paper presents an AR labeling
algorithm. The AR labeling algorithm extracts feature points from the captured images and builds a database
including indoor location information. A method of detecting and learning the location data of furniture in an
indoor space was adopted using the CNN technique. Through the learned result, it is confirmed that the error
between the indoor location and the location shown by learning can be significantly reduced. In addition, a study
was conducted to allow users to easily place desired furniture through augmented reality by receiving detailed
information about furniture along with accurate image extraction of furniture. As a result of the study, the
accuracy and loss rate of the model were found to be 99% and 0.026, indicating the significance of this study
by securing reliability. The results of this study are expected to satisfy consumers' satisfaction and purchase

desires by accurately arranging desired furniture indoors through the design and implementation of AR labels.
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I. Introduction
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II. Preliminaries

2, Related works

2.1 3D Scanning

2714 OIFES A4slol 94 Hus
oz, 3D A2 =2 RE 3R RS Yol
goln], deRlor F4 didEd &8 O, ARE
clofgt walo 2 AT Paslol ATg et o
A, 22 3R e g AHdshke DAPIAIE TRITHS]
thg Fig 1.2 3D 271 &g 580l

o= A

| 3D Scan Working |

l

| 3D Scan Data |

l

Create a surface
for a spline

l

Create 3D CAD
Data

Fig. 1. 3D Scan work flow
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2.2 AR Labeling
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2. Existing System
029] Fig 3. & 7|& A|ARQ m2AA0|Ti{11].

( START )
I

| User |

I

| 3D CAD Data |

| Location Database Construction |

| Image Transmission |

:

| Space Arrangement |

I

( END )

Fig. 3. Existing System Process
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III. The Proposed Scheme

( START )
3.1 Proposed System

th29] Fig 4. & A|oF A|ARIS] m2A|Ao|c}, v
Feature Point Detection

( START ) Database Construction
| Usler | Identify Local Clusters
I Algorism I e

l CNN Learning

| 3D CAD Data | v
( END )

Fig. 5. AR Labeling Process
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Fig. 6. Descriptor generation in SIFT

(a) Image gradients (b) Keypoint descriptor
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Fig. 7. Database Building Schematic
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Fig. 8. Results with local patch label information

3.6 CNN Learning
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Table 1. AR Labeling Process
Data Number Accuracy(%) Image Size
1 94.2% 826 x 237
2 92.6% 1028 x 328
3 91.5% 1149 x 540
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Table 2. Compare Method Results

Average
Average Average .
Method Accuracy Loss processing
speed
(fps)
Existing
process 0.847 0.152 20
method
The
proposed 0.991 0.025 25
method
{075 (7ms/sten = loss: 0000 - aocuracy: 0.9971 - val_loss: 0.0244 - val_acuracy: 09907
107s: 78ansfstep - loss: 0.0086 - accuracy: 0.9972 - val_loss: 0.0251 - val _aocuracy: 0.39%6
1055 17oms/step - loss: 0.0038 - accuracy: 0.9971 - val_loss: 00280 - val_acouracy: 0.9989
10Bg f:?'TT-S.-"S[Ei'|USE??:3.:':|TE‘E:3U'EE' 9979 - val_loss: 0.0270 - val_accuracy: 0.9028
Test loss: 0.026968002319335938
Test accuracy: 0.9927999373297119

Fig. 11. Learning results
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