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Abstract

Purpose : Conventional Balance Measurement can only measure the center of gravity and the shaking movement of the body.
As a result, it has the disadvantages of not responding to visual changes and blocking functions of variables. This study was carried
out to evaluate the performance of new equipment that measures the balance of the body using changes in body segment and
pressure using the acceleration sensor to compensate for the disadvantages of the existing equipment.

Methods : To this end, balance ability was measured in 43 healthy male/female adults without orthopedic injuries and nervous
system damage in the last 6 months. in a situation where the visual information was restricted by Virtual Reality (VR) gear, all
subjects measured and evaluated the balance ability utilizing the new equipment. Balance measurement (Prime Medilab, Korea) and
Wii fit (Nintendo, Japan) were used to measure the balance ability of the subjects, and the balance ability test was performed in
4 postures using each device for data acquisition. The test duration for each posture was 30 seconds. For data acquisition, the
average value of three experiments measured using each equipment was analyzed, and the statistical test was performed using the
independent sample and the corresponding sample t-test, and the significance level was set to a =.05.

Results : As a result of measuring the balance ability using individual equipment, blocking visual information using VR gear,
the average speed, maximum speed, and moving area of the COP increased equally. It was found that the obtained absolute size
of the result in Wii was somewhat larger than that of BM.

Conclusion : It is considered that in the future research, it is necessary to measure changes in the body’s center of gravity
through image analysis, etc., to make clear comparison and evaluation of the usability.

Key Words : COP, stability, visual change, VR gear, balance
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Table 1, Changes with or without wearing

VR device when using balance measurement

. Normal VR
Measure variable
M SD M SD
Mean velocity (cm/s) 0.97* 0.35 1.17* 0.58
Max velocity (cm/s) 9.21%* 4.84 13.90* 10.46
Area 95 % (o) 0.76* 0.65 1.09* 1.36

*p<.05, BM: balance measurement, VR: virtual reality
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Table 2, Changes with or without wearing VR device when using balance measurement
Measure variable Normal VR
M SD M SD
Mean velocity (cm/s) 1.29* 0.32 2.12* 0.68
Max velocity (cm/s) 13.89* 3.57 23.34%* 10.11
Area 95 % (crr) 2.03* 1.71 3.54% 3.10

*p<.05, BM: balance measurement, VR: virtual reality
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Table 3. Changes with or without wearing VR device when using Wii board

. Normal VR
Measure variable
M SD M SD
Mean velocity (cm/s) 2.09* 0.36 2.27* 0.31
Max velocity (cm/s) 10.17* 2.70 11.53* 4.14
Area 95 % (ar) 0.91%* 048 1.40%* 0.75

*p<.05, VR: virtual reality
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Table 4, Changes with or without wearing VR device when using Wii board

. Normal VR
Measure variable
M SD M SD
Mean velocity (cm/s) 2.16* 0.34 2.32% 0.28
Max velocity (cm/s) 10.16 225 10.61 3.63
Area 95 % (crr) 1.59* 0.75 2.49%* 1.24

*p<.05, VR: virtual reality
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Table 5, COP changes according to the use of balance measurement and Wii board

. BM Wii
Measure variable
M SD CcvV M SD CcvV
Mean velocity (cm/s) 0.97* 0.35 0.36 2.09* 0.36 0.17
Max velocity (cm/s) 7.40%* 1.70 0.23 11.06* 2.65 0.24
Area 95 % (o) 0.76 0.65 0.86 0.91 0.48 0.53

*p<.05, BM: balance measurement
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