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Volumetric Video Streaming for Mixed Reality

n Problem:

n Complex rendering

n Solution:

n Offload rendering to cloud server

n Transmit 2D video stream based 
on user’s head pose

n Drawback: 

n Increased interaction (motion-to-
photon) latency
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Interaction Latency of a Remote Rendering System
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Head motion prediction: State of the Art
Viewport Prediction for VR

Serhan Gül

This Photo is licensed under CC BY-ND

n Predict user’s future viewport for 
optimized 360° video streaming

n Different approaches

n Sensor-based 1

n Content-based 2

n Data-driven 3

n 3DoF prediction for VR

1 Bao, Yanan, et al. "Shooting a moving target: Motion-prediction-based transmission for 360-degree videos." 2016 IEEE International Conference on Big Data 
(Big Data). IEEE, 2016.
2 Ozcinar, Cagri, Julian Cabrera, and Aljosa Smolic. "Visual attention-aware omnidirectional video streaming using optimal tiles for virtual reality." IEEE 
Journal on Emerging and Selected Topics in Circuits and Systems 9.1 (2019): 217-230.
3 Petrangeli, Stefano, Gwendal Simon, and Viswanathan Swaminathan. "Trajectory-based viewport prediction for 360-degree virtual reality videos." 2018 IEEE 
International Conference on Artificial Intelligence and Virtual Reality (AIVR). IEEE, 2018.

https://creativecommons.org/licenses/by-nd/3.0/
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Head Motion Prediction with Kalman Filter
Integration to Cloud-based Rendering Architecture
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Experimental Setup
Data Collection
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Experimental Results
Different Prediction Models
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Gül, Serhan, et al. "Low-latency cloud-based volumetric video streaming using head motion prediction." ACM NOSSDAV. 2020.
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Conclusion and Future Work
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n Kalman filter-based head motion 
prediction at cloud server

n Predict orientation more accurately 
than AutoReg

n Robust to variations, needs no training

n Future work:

n Use spherical distributions (e.g. 
von-Mises-Fisher) to predict 
orientation better

n Subjective evaluation of latency 
and prediction errors
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