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Abstract

Volumetric streaming is a powerful medium that transmits volu-
metric data, which primarily includes color and depth information,
over a network in real-time. While color data can be effectively com-
pressed using standard video codecs, compressing depth data poses
a significant challenge as we need to change the bitrate for trans-
mission over standard video codecs. Streaming depth data using
standard video codecs introduces visual artifacts that degrade the
quality of volumetric streaming workflows. To address this issue,
we propose a demonstration exploring efficient compression tech-
niques for color and depth data that minimize visual artifacts while
preserving visual fidelity. Using a physical tabletop game filmed
with volumetric cameras, we compare two voumetric streaming
video workflows. The first workflow streams and renders the color
and depth data directly from the camera in an uncompressed format,
which is used as the ground truth. The second workflow encodes
and streams the data in a compressed format. The comparison is
conducted on a desktop system to evaluate performance for ana-
lyzing factors such as data transmission, compression quality, and
overall system responsiveness.
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1 Introduction

Streaming color and depth data over standard video codecs leads
to artifacts due to bitrate constraints[1]. In this demonstration, we
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examine the performance of traditional streaming codecs when
applied to volumetric videos, focusing on key metrics such as data
transmission, compression quality, visual artifacts, and system re-
sponsiveness. By providing side-by-side comparisons of uncom-
pressed and compressed volumetric video. Using "Rock Em Sock
"Em Robots" as our subject tabletop game captured using Azure
Kinect, we highlight the limitations of standard video streaming
codecs in handling color and depth data.

2 Approach

The ground truth will be a video recording streamed and rendered
in Unity from the Kinect camera, which will serve as a reference for
uncompressed volumetric video, showcasing the highest fidelity.
Meanwhile, the compressed pipeline will encode and apply tradi-
tional video compression algorithms (such as H.264, HEVC, or JPEG
XS) to the same content and observe the differences in the color and
depth data streams, analyzing visual artifacts and quality reduction.
The demo aims to highlight the following key topics:

e Data Comparison: Analyzing visual fidelity and artifacts
by comparing uncompressed and compressed volumetric
data streams.

e Compression Artifacts: Demonstrating the loss of 3D point-
cloud detail, blurring of movement, and color inaccuracies
that arise when compression is applied to fast-moving, dy-
namic scenes.

e Real-World Relevance: The demo will also touch on the
practical implications of streaming volumetric video in live
gaming or VR experiences, showing the impact of bandwidth
limitations and the need for specialized compression solu-
tions in high-quality video streaming.

This demo helps in understanding the limitations of traditional
video streaming compression for color and depth data and sparks
conversation around future exploration in data compression, net-
working, and rendering for volumetric video systems.
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