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Flat vs. Volumetric Video

Volumetric

2D (x, y)

pixel grid

single (fixed)

passive

TVs, monitors, handhelds,...

video calls, webinars, live streaming

Representation

Frames

Viewpoint

Interactivity

Playback

Communication

3D (x, y, z)

, meshes, gaussian splats (3DGS), …

6 degrees of freedom (6DoF)

active

AR/VR headsets, holographic displays, ...

immersive telepresence, holographic meetings

Flat

Point Clouds
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Point Clouds



Volumetric Video Communication Pipeline
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V-PCC =  Video-based Point Cloud Compression



Volumetric Video Communication Pipeline
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Volumetric Video Capture
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UVG-VPC: Open Point Cloud Dataset

8

[1] G. Gautier, A. Mercat, L. Fréneau, M. Pitkänen, and J. Vanne, “UVG-VPC: voxelized point cloud dataset for visual volumetric video-based coding,” in Proc. Int. Conf. Qual. Multimedia Exper., Ghent, Belgium, Jun. 2023.

[2] G. Gautier, P. Rondao Alface, A. Mercat, L. Fréneau, L. Kondrad, E. Aksu, and J. Vanne, “[V-DMC] UVG-VPC dynamic mesh dataset for V-DMC, ” ISO/IEC JTC 1/SC 29/WG 7 m69503, Kemer, Türkiye, Nov. 2024.

[3] G. Gautier, P. Rondao Alface, T. Nguyen, U. Phan, L. Fréneau, J. Vanne, and A. Mercat, “[GSC][JEE6.1] UVG-GS: Static full-body human-centric dataset for the GSC activity, ” ISO/IEC JTC 1/SC 29/WG 7 m73199, Daejeon, South Korea, Jul. 2025 

[4] G. Gautier, P. Rondao Alface, T. Nguyen, U. Phan, L. Fréneau, J. Vanne, and A. Mercat, “[GSC][JEE6.1] UVG-GS: Dynamic full-body human-centric dataset for the GSC activity, ” ISO/IEC JTC 1/SC 29/WG 4 m74578, Geneva, Switzerland, Oct. 2025.

UVG-VPC



UVG-CWI-DQPC: Open Dual-Quality Dataset
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Professional

[1] G. Gautier, X. Zhou, T. Nguyen, J. Jansen, L. Fréneau, M. Viitanen, U. Phan, J. Käpylä, I. Viola, A. Mercat, P. Cesar, and J. Vanne, “UVG-CWI-DQPC: Dual-quality point cloud dataset for volumetric video 

applications,” in Proc. ACM Int. Conf. Multimedia, Dublin, Ireland, Oct. 2025. 

UVG-CWI-DQPC

➢ 12 dual-quality point cloud videos captured simultaneously using Consumer-grade

1) Professional

+

-

-

high capture quality

offline post-processing

expensive hardware 

2) Consumer-grade 8 x 

-

+

+

live capture quality

practical post-processing

affordable hardware 

➢ Motivation:

✓ Support the development of real-time volumetric capture

✓ Attain high capture quality using consumer-grade systems

In collaboration with



Volumetric Video Communication Pipeline
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uvgVPCCenc: Open-Source V-PCC Encoder
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Volumetric video input Projection onto 2D Video encoding

(e.g., H.265)

[1] L. Fréneau, G. Gautier, A. Mercat, and J. Vanne, “uvgVPCCenc: Practical open-source encoder for fast V-PCC compression,” in Proc. ACM Multimedia Syst. Conf., Stellenbosch, South Africa, Mar.-Apr. 2025.

[2] L. Fréneau, G. Gautier, H. Tampio, A. Mercat, and J. Vanne, “Real-time video-based point cloud compression,” in Proc. IEEE Visual Comm. Image Proc., Tokyo, Japan, Dec. 2024.

[3] L. Fréneau, A. Mercat, G. Gautier, J. Sainio, and J. Vanne, “Tool space exploration of the V-PCC patch generation for practical point cloud encoding,” in Proc. Picture Coding Symp., Taichung, Taiwan, Jun. 2024.

uvgVPCCenc

V3C/V-PCC bitstream

uvgVPCCenc

Award-Winning V-PCC Encoder

First and only open-source real-time encoder

Paves the way for practical volumetric video applications

~7 Gigabytes ~ 7 Megabytes

Occupancy video

Geometry video

Attribute video



uvgVPCCenc: Subjective Quality
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[1] L. Fréneau, G. Gautier, A. Mercat, and J. Vanne, “uvgVPCCenc: Practical open-source encoder for fast V-PCC compression,” in Proc. ACM Multimedia Syst. Conf., Stellenbosch, South Africa, Mar.-Apr. 2025.

[2] L. Fréneau, G. Gautier, H. Tampio, A. Mercat, and J. Vanne, “Real-time video-based point cloud compression,” in Proc. IEEE Visual Comm. Image Proc., Tokyo, Japan, Dec. 2024.

[3] L. Fréneau, A. Mercat, G. Gautier, J. Sainio, and J. Vanne, “Tool space exploration of the V-PCC patch generation for practical point cloud encoding,” in Proc. Picture Coding Symp., Taichung, Taiwan, Jun. 2024.



Volumetric Video Communication Pipeline
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uvgRTP: Open-Source Video Streaming Lib

➢ For real-time media delivery over Real-Time Transport Protocol (RTP)
➢ First open-source library for low-latency transmission of encrypted V3C bitstreams
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[1] H. Tampio, J. Räsänen, M. Viitanen, A. Mercat, G. Gautier, and J. Vanne, “uvgRTP 3.0: towards V3C volumetric video communication,” in Proc. ACM Multimedia Syst. Conf., Bari, Italy, Apr. 2024.

uvgRTP

uvgRTP sender

Packetization Encryption

uvgRTP receiver

Decryption Reconstruction

Secure RTP/V3C stream

V3C V3C



Demo Setup
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Volumetric 
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Production end Consumption end



Questions & Contact
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