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[Abstract]

The importance of realistic interaction for high immersion in virtual reality is becoming increasingly recognized, especially with
the growth of virtual reality content. Interaction methods such as hand tracking are being introduced. There is a need for research
on noise reduction through smoothing in hand tracking to enhance immersion. This study implemented a system to verify noise
reduction through the application of smoothing algorithms in hand tracking using MediaPipe and a webcam and evaluated the
system through experiments. The experiments confirmed a noise reduction of approximately 18% with the application of the
smoothing algorithm, verifying that smooth hand tracking is possible. Although the verification was conducted through video,
applying smoothing for real-time hand tracking is expected to be useful in scenarios requiring accurate hand tracking, such as in
games or industrial sites.
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Fig. 1. Hand tracking system using webcam and MediaPipe.
A: Configuration of the system for noise reduction
verification.

B: System configuration process.
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Fig. 2. Landmark detection using MediaPipe.
A: The image of the hand in the image.
B: How MediaPipe detects landmarks.
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Table 1. Video and key used in the experiment.

Movement

Detail

x—axis movement

Simple left and right movement with no

overlapping landmarks

z—axis movement

Simple forward and backward
movement with no overlapping
landmarks

irregular movement

Irregular, landmarks overlapping
complex movements such as finger
bending or clenching
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A: Left and right movement video B: Front and
back movement video C: Irregular movement video
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Table 2. Statistical comparison of data changes in Figure 4.

Factor non—smoothing smoothing
Mean Shitf 422.26 370.15
Standard Deviation [217.15 168.18
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Factor non—smoothing smoothing
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