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Abstract: To maximize the user immersion and experience in a virtual space environment, visual and
acoustic effects must play a pivotal role. However, there are opinions that the quality level of visuals
and sound is lower than offline due to a lack of realism online or poor sound quality. It is necessary to
provide realistic effects in a virtual environment system to accurately identify the indoor and outdoor
space within the virtual space and increase the sense of reality through interaction according to the user
movement. To this end, research should be conducted to increase the accuracy of identifying the indoor
and outdoor environment in the virtual space. The accuracy of the obtained results can be enhanced by
utilizing indoor and outdoor identification methods based on the object count within the Common
Objects in Context (COCO) DataSet and the existing algorithm. Therefore, this study solves the problem
of the accuracy of virtual space characteristics through the number of objects and the revision of the
existing algorithm. This aims to suggest the direction of change for the construction of a new space by
learning the characteristics of objects in the future, making them data, and allowing the identification of
objects other than the DataSet used.
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[Fig. 1] A Scene from the Zepeto Indoor Play Video used in the Experiment
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[Fig. 2] A Scene from the Zepeto Outdoor Play Video used in the Experiment
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[3£ 1] AA ol W2 CcOoCOo HlolE Al H5H

[Table 1] COCO Dataset Classification According to Object Count

Data Indoor Outdoor
Minimized bed, tele\./lsmn, bicycle, car, motorcycle,
oven, refrigerator bench
bed, television, bicycle, car, motorcycle,
Average oven, refrigerator, couch, bench, bus, train, truck,
microwave, toilet, laptop traffic, light
icycl t 1
bed, tv, oven, refrigerator, b.lcyc SRR A
. . airplane, bus, train, truck,
dining table, toilet, laptop, .
boat, traffic light, fire
L. mouse, remote, keyboard, . .
Maximized . . hydrant, stop sign, parking
microwave, toaster, sink, i .
meter, bench, frisbee, skis,
book, clock, vase, bottle, .
couch. potted plant snowboard, kite, skateboard,
P P surfboard
COCO DataSet Wl ZAA] ol w& A= vluwE 93l [F 112 #o] COCO DataSet-=
47119 HolH o R o]Fo]X Minimized, 8§ 72 Ho]EH o2 o]Fo{Z  Average, 19 7| <]
tlo]E] 0.2 o] Fo]Zl Maximized® COCO DataSetS #5F3ato] A&tk

Start of the video
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l
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| Summing the number of object detections |

Compare the detection
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Get the last
result value
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[Fig. 3] Indoor and Outdoor Identification Algorithms to Improve Accuracy
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[Fig. 4] A Scene from the Zepeto Indoor Results Video applied to the Experiment
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[Fig. 5] A Scene from the Zepeto Outdoor Results Video applied to the Experiment
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[Table 2] Accuracy of Indoor Identification by Number of COCO DataSet Objects

Minimized Average Maximized

Accuracy 77.57% 85.28% 93.25%

[ 3] COCO DataSet 4 A <Fol] WE A9 A1H AHow

[Table 3] Accuracy of Outdoor Identification by Number of COCO DataSet Objects

Minimized Average Maximized

Accuracy 73.57% 83.63% 85.01%
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[Table 4] Accuracy of Indoor Identification according to the Modified Algorithm

Before the modification After the modification

Accuracy 77.57% 92.96%

(% 5] FAE neEd mE A9 AW 4gn

[Table 5] Accuracy of Outdoor Identification according to the Modified Algorithm

Before the modification After the modification

Accuracy 73.57% 87.65%
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