Breaking Human Boundaries: VR Embodiment of Self-reflection in K-pop

Choreography
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1 Introduction

1.1 Background, Context & Motivation
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e 1: How can Virtual Reality (VR) be used to prototype and evaluate participants’ movement-based
interactive experiences?
e 2: What methods and processes can be developed to allow designers to identify movement limitations
and provide reflective feedback to offer potential solutions for mitigating these short fallings?
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2 Related Works

2.1 Somaesthetics and Kinaesthetics in HCI/VR
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2.1.1 Somaesthetics, Somatic Interaction
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2.1.2 Kinaesthetics
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2.1.3 Embodied Interaction, Embodied Experience and Felt Experience in HCI Studies
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2.2 HCI Choreography in Virtual Reality
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2.2.1 Laban Movement Analysis (LMA) & Labanotation
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Fig. 1. Labonotation [75] Fig. 2. Dance Central Notation System [80] Fig. 3. Just Dance Notation System [81]

2.2.2  HCI Choreography (K-pop Focus)
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2.2.3  Machine Learning in HCI Choreography
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2.4 Virtual Reality Dance-Related Games Review
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2.4.1 Rhythm Exergames in VR
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Fig. 4. Beat Saber [96] Fig. 5. Synth Rider [97] Fig. 6. OhShape [98]
2.4.2 Dance Choreography Games in VR
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Fig. 7. Dance Central VR [101] Fig. 8. Just Dance Video Game 2023 [102]
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3 Research Gaps and Design Opportunities
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4 Methodologies

4.1 Research Context and Research Design
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4.2 Skeletal Tracking
4.2.1 From 2D Videos to 3D Skeletal Movements using PlaskAl
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Fig. 10. Skeletal Tracking [107]

4.3 Design and Development of VR Prototyping

4.3.1 Space Design — K-pop Dance Studio
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Fig. 11. Environment Setting from Sketchfab [108] Fig. 12. VR Space Design
4.3.2  Virtual Avatar Design
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p Fig. 13. Mixamo[112] Fig. 14. Skeletal Rigging
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. 4.3.3  Virtual Choreography Design
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Fig. 15. Interactive 3D Notation System Example
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4.3.5 Interface Design in VR
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Fig. 16. Unreal Motion Graphic (UMG) Example [116]
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4.3.6 Simulation in VR

Fig. 17. Set Camera as First-person View
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5 Autobiographical Study Results and Insights
5.1 Autobiographical Study 1
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Fig. 18. Autobiographical Study 1 and Example Video Screenshots
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5.2 Autobiographical Study 2
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Fig. 19. Autobiographical Study 2 Screenshots
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5.3 Autobiographical Study 3
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Fig. 21. Autobiographical Study 4 Screenshots
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5.5 Autobiographical Study 5
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5.6 Key Findings of Third-person Observation on Autobiographical Studies
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5.7.2  Spatial Constrains
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5.7.3 Limited Dancing Style and Mood
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5.7.4 Limited Immersion and Reflection
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6 Discussion - Limitations, Advantages and Future Work
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6.1 Technique Limitations of Devices

6.1.1 Interference of Devices, Such as the Controllers and Headsets
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Fig. 24. Interference of Device Example
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6.1.2 Hand and Head Tilt Issues
Fig. 25. Hand and Head Tilt Example
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6.2 Kinaesthetic Limitations (Dance Technique)
6.2.1 Precise Footwork & Pivoting
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Fig. 26. Pivoting Example
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6.2.2 Hand Gestures Issues
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Fig. 27. Hand Gestures Example
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6.2.3 Hand Crosses & Cross-body Movements Issues

Fig. 28. Hand Crosses Example
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1 4 624 Fast Action Changes Issues
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Fig. 29. Fast Action Changes Example
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6.3.2  Artistic Boundaries in Virtual Choreography
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6.3.3 Autobiographical Studies Involving Narcissism and Self-Serving Activity
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6.4 Ergonomic Limitations of the Hardware
Fig. 30. Comfortable Content Zone in VR [127] Fig. 31. Comfort Zone in VR [127]
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6.5 Advantages of Dance in VR

6.5.1 Playful, Immersive and Interactive Learning Experiences
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6.5.2 Accessible Training and Customizable Environments
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! 6.5.3 Exploration of Human Potentials in Innovative HCI Choreography
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; 6.6 Future Work
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. 7 Conclusion
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