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[Abstract]

Metaverse is a modern new technology that is advancing quickly. The goal of this study is to
investigate this technique from the perspective of computer vision as well as general perspective. A
thorough analysis of computer vision related Metaverse topics has been done in this study. Its history,
method, architecture, benefits, and drawbacks are all covered. The Metaverse's future and the steps that
must be taken to adapt to this technology are described. The concepts of Mixed Reality (MR),
Augmented Reality (AR), Extended Reality (XR) and Virtual Reality (VR) are briefly discussed. The
role of computer vision and its application, advantages and disadvantages and the future research areas

are discussed.
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I. Introduction
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II. Preliminaries
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2.2 Weighted Cross Entropy

25%0] ofe| 0] oj& REo R ojojzl $ Ho|
EAle RIAIE ¥ 159 ARE 471 1,61070, U AE
7f0lg TR0l A 471 B2, 2% 7] FeAof
ot ABZEo] 2 QI J2]y thEEo] ZefA(Class)ol
L 0fQ AL 40| AMZo] 9l [ong Tailed Dataset?]
FHEHIE Wil gl o] HojEiilor gubalo g SkEAlY|
7] 2J5li4] Weighted Cross Entropy[8]& AF&-3HCh o]=
7taR](weight) QAo SHAE 7HERE ALt Hlo]
E] vlgof S skaE= A =S 245t oY 2+Y
2 st

2.3 Data Augmentation
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III. The Proposed Scheme
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Fig. 1. Training course diagram

Al 2R =S ot 22)1 RAAS 27 AU 0
Al StepLR A7A|E2|E ARESl 10 epochofct 0.59] ]
22 Iro] Jak|es it} Fig 12 ofls A& off|AE
B22 o5t Resnet50 3 9] /HRolc}. Wiki Art
st5 folH& 8ol forward propagation} back
propagationg 7&A|4, $ARNAE A AS)She SGD &
HE olgsto] wHlZ ARG ofm, validation
datasetZ ol-8&sto] FHE LH9) 455 Bt A%
oM sks= AlRstol 2|19 452 Hole Best

Trained Model-g Zropdict.

For

3.3 Fine-tuning range scenarios
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Table 1. Number of trainable parameters based on the number of convolution layers
Trainable params Non-Trainable params Total params
no_freeze 23,559,257 0
Convl_freeze 23,549,721 9,536
Conv1, Conv2_freeze 23,333,913 225,344 23,559,257
Conv1, Conv2, Conv3_freeze 22,114,329 1,444,928
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3.4 Fully Connected Layer Adjustment Scenario
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Table 2. Fully Connected Layer Adjustment Scenario

Input size Output size
1 Fully Connected Layer 2048 25
2048 1024
2 Fully Connected Layer 1024 25
2048 1024
3 Fully Connected Layer 1024 512
512 25

Table 3. Loss and accuracy by fine-tuning range scenario

Train_loss Val_acc (%)
no_freeze 1.24778 79.60227
Conv1_freeze 1.24702 79.56439
Conv1,2_freeze 1.24843 79.31817
Conv1,2,3_freeze 1.26923 78.73106

80

—1O freeze

Conv1 freeze
£ Conv1, Conv2 freeze
m—Conv1, Conv2, Conv3 freeze

0 5 10 15 20 25
epoch

Fig. 2. Accuracy by fine—tuning range scenarios

Table 4. Loss and accuracy by fully connected layer
adjustment scenario

Train_loss Val_acc(%)
1 Fully Connected Layer | 1.16870 79.75378
2 Fully Connected Layer | 0.79718 84.98106
3 Fully Connected Layer | 1.22217 79.50757

Table 5. Comparison of artwork artist classification
accuracy

Reference Method Dataset acc(%)
CNN
Our results fine-tuning, WikiArt 84.98
(ResNet50)
CNN
Cetinic et. al fine-tuning WikiArt 81.94
(CaffeNet)

IV. Experiment Results

4.1 Experimental Environments
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4.2 Experimental results
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Fig. 4. Accuracy by fully connected layer adjustment scenario

V. Conclusions
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