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Virtual Reality Contents for Rehabilitation Training
Utilizing Skeletal Data and Foot Pressure Mat
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Abstract  With the growing interest in rehabilitation therapy and exercise programs, there is an
increasing need for smart content that simultaneously addresses both health and engagement.
Particularly, exercises performed in a state of physical imbalance carry a high risk of injury, making it
essential to detect and integrate balance into the training process. This paper proposes Rehabilitation
Training program that combines a pressure platform with virtual reality (VR) technology to address this
issue. The program enables users to perform exercises such as squats, stationary walking, and
forward-backward walking in a VR environment, utilizing real-time foot pressure data captured
through a pressure mat. Additionally, an algorithm based on YOLOv8-pose extracted skeletal
coordinates is proposed to assess body balance and automatically count squat repetitions. The
experimental results showed an average accuracy of 87.9% for each posture, confirming that users can
be provided with a safer, more efficient, and immersive training experience through this approach.

Key Words : Virtual Reality, Skeleton Extraction, Body Balance, Contents, Exercise Program
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Table 1. Confusion Matrix for Balance Detection in
Walking in Place

Act.
Balance Unbalance
Pred. Balance TP: 41 FP: 2
Unbalance FN: 9 TN: 48
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Table 2. Confusion Matrix for Balance Detection in
Walking in Back and Forth

Act.
Balance Unbalance
Balance TP: 40 FP: 2
Pred. : X
Unbalance FN: 10 TN: 48
¥ 3. AFES| 2E LXof et == #H

Table 3. Confusion Matrix for Balance Detection in
Squart

Act.
Balance Unbalance
Balance TP: 42 FP: 5
Pred. ) R
Unbalance FN: 8 TN: 45
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Table 4. Performance Evaluation of Balance Detection
for All Exercises

- F1 Macro
Precision| Recall Score 1
Walking| Balance | 0.953 | 0.820 | 0.882 0.889
(in place)unbalance 0.842 | 0.960 | 0.897 |
Walking| gajance | 0.952 | 0.800 | 0.870
(back & 0.879
forth) Unbalance 0.828 0.960 0.889
Balance | 0.894 0.840 0.866
Squat 0.870
Unbalance 0.850 0.900 0.874
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