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Biomechanical Validation about Dumbbell Curl
Exercise Effects of Virtual Environment
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Received : 19 February 2020 Objective: The purpose of this study is to apply exercise learning effect to various subjects through
Revised : 27 February 2020 training effect and information accumulation based on verification of the effect on dumbbell

Accepted: 03 March 2020 curl exercises applied with virtual reality.
Method: To analyze the effect on the dumbbell curl exercise in the virtual environment, a total
of 20 persons with 10 males and 10 females who does not have orthopedics diseases were selected.
The dumbbell weight of the subjects was set to a weight of 70% strength of 1IRM. At this time,
the virtual environment situation was set to four types; presence/absence of virtual environment,
preferred colors, and unfavorable colors to perform dumbbell curl exercise. The anaysis of
muscle activity was conducted by adhering four surface electrodes (Biceps Brachii, Triceps
Brachii, Brachioradialis Muscle, Extensor Carpi Radialis Longus Muscle) on the right upper
limbs. Independent sample ¢-test using SPSS (24.0) program was carried out to analyze average
values and standard deviations for each variable depending on the presence/absence of virtual
environments and changes in color (preferred colors, unfavorable colors) and the level of
significance was set to a=.05.

Results: In the eccentric contraction, males showed high muscle activity in the Biceps Brachii

Corresponding Author under virtual reality. On the other hand, females had high musde activity in the Biceps Brachii
Jae Moo So in the absence of virtual reality. Also, in case of a change of colors in the virtual environment,
Department of Physical females had the high muscdle activity in the unfavorable color in the eccentric contraction.
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Conclusion: During the dumbbell curl exercise, results of different exercises present depending
on gender. When males put VR on and performs a basic dumbbell curl exercise, the effect of
Biceps presents Brachii for them while exercising in unfavorable colors. However, since it is the
basic research data of muscle exercise using virtual reality, it is necessary to verify whether or
not it is effective for myopachynsis through long-term training rather than unity.

Email : human@konkuk.ac.kr Keywords: Dumbbell curl, Color, Virtual environment
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Table 2. Experimental equipment

Biomechanical Validation about Dumbbell Curl Exercise Effects of Virtual Environment 113

Equipment Experimental equipment Manufacturer
Program Kinect v2 Microsoft
HMD (head mounted display) Galaxy Gear VR Samsung
Smart Phone Galaxy S6 Samsung
Notebook Laptop HP
EMG Telemyo 2400T G2 Noraxon
- MyoResearch XP
Analysis instrument Master Edition Noraxon
Video camera GR-HD1KR (1ae) JVC
<D Unity Personal (54bit) - demoserverunity - Demo16550111 - PC, Mac & Linux Standalone® <DX11= —_ m 3

File Edit Assets G Object

Help

Figure 1. Virtual reality measurements (Park, 2018)
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Figure 2. Virtual reality color measurements
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Figure 5. Non-VR and VR to biceps brachii muscle activity
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Figure 6. Non-VR and VR to triceps brachii muscle activity
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Figure 8. Non-VR and VR to brachioradialis muscle activity
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Figure 9. Preferred-color and Not Preferred-color to biceps
brachii muscle activity
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