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1. Background

- XR Applications

Motion Capture | 3D Gaming Avatar Creation | 3D communication

Enhancing gaming, social interactions, and fitness for immersive experiences Connecting people through lifelike 3D reconstruction for enhanced interaction

PICO Motion Tracker Apple Vision Pro Persona Meta Codec Avatar

- Sparse Observations
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HMD and hand controllers 3DoF of motion trackers



2. Motion Capture using Sparse Sensors
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Scalable Sparse Observations Driving an Avatar on HMD in Real-time

6DoF of HMD and hand controllers + scalable IMUs on legs or pelvis + egocentric cameras of HMD

* Explore these research papers at https://suzhuo.github.io/
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https://suzhuo.github.io/

3. Avatar Creation using One/Few Image(s)
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One-shot hand avatar creation Single-Image full-body Gaussian Splatting Few-shot head avatar creation One-shot head avatar creation

~
Large-scale 3D Data 3D Gaussian

N Free View-Point Rendering
Head Prior Model

Single Image ' Hand Avatar Avatar Animation

Text-to-Avatar Editing Latent Space Manipulation

W& & AAAAN

Interpol
“Light Skin Tone, Yellow Fingernails” erpolatio

swa Ch E e

“Dark Skin Tone, Red Fingernails” Texture Editing Shape Editing Random Sampling

Real-captured Data

* Explore these research papers at https://suzhuo.github.io/



https://suzhuo.github.io/

4. Conclusion & Future Work

- Conclusion

Over the past year, my research focused on addressing the challenges of sparse observations in XR scenarios, yielding significant achievements:
- Motion Capture: Enabled high-accuracy motion capture under sparse sensor configurations
- Avatar Creation: Achieved high-fidelity reconstruction of hands, faces, and full-body avatars from single or few images

These advancements enable immersive XR applications and drive real-world adoption.

- Future Work

- Real-World Robustness: Expand datasets, optimize generalizable algorithm, and enhance real-time performance in real-world scenarios
- Integration with Video Foundation Models: Further Leverage large generative models to enhance motion realism and avatar fidelity

- Seamless Motion-Avatar Integration: Tightly integrate motion capture and avatar creation to enable real-time, full-body XR experiences
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