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A VR-based pseudo weight algorithm using machine learning
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[Abstract]

In this paper, we propose a system that can perform dumbbell exercise by recognizing the weight of
dumbbells without wearing and device. With the development of virtual reality technnology, many studies
are being conducted to simulate the pysical feedback of the real world in the virtual world. Accurate
motion recognition is important to the elderly for rehabilitation exercises. They cannot lift heavy dumbbells.
For rehabilitation exercise, correct body movement according to an appropriate weight must be performed.
We use a machine learning algorithm for the accuracy of motion data input in real time. As an experiment,
we was test three types of bicep, double, shoulder exercise and verified accuracy of exercise. In addition,

we made a virtual gym game to actually apply these exercise in virtual reality.
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I. Introduction
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II. Related Works

1. Force Feedback System
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Table 1. List of studies related to virtual weight

Institutions Research System

(USA) Louisiana

State Univ. Hand joint control tracking system

(France) CNRS Manual haptic feedback system

(Japan)Tokyo
Univ.

VR weight recognition
psychological system

(USA) Google VR weight interaction system
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Tracking devices

Fig. 1. (L) Interaction using spring demper

(R) Elastic-based Interaction
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Fig. 2. Psychological study using virtual weight

2. Virtual Weight

Fig. 3. Google’s Virtual Weight
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ITI. Pseudo Weight System

1. System Architecture

Motion Getting Data : Full Arm Rotation :
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Fig. 4. Pseudo Weight System Architecture
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Fig. 5. Orientation Correction Algorithm
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Q ‘ Ul Visualization ‘

Fig. 6. Pseudo Weight Process Flowchart
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Fig. 7. Pseudo Weight GUI
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Table 2. System Environment
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Item Spec

CPU Intel Core i7-7300 CPU / 2.60GHz
Memory Size 16 MB

Video Nvidia GeForce 1080Ti 11MB
Microsoft Kinnect Camera(1280X960), FoV 57,

Software Unity 5.0
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Fig. 8. Bicep exercise results screen
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V. Conclusions
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