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3D Gaussian Splats of Suzhou Garden, China
(UNESCO World Heritage)
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3DGS paper:
» Published in late April 2023

Trains on consumer-grade GPUs
Rapidly Growing Research Interest
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Co-first authors Bernhard Kerbl & Georgios Kopanas
SIGGRAPH 2023 Best Paper Award Winner
Lightweight & Computationally Inexpensive

3D Gaussian Splatting
for Real-Time Radiance Field Rendering

SIGGRAPH 2023
(ACM Transactions on Graphics)

Denotes equal coniribution

Inria “Université Cote d'Azur SMP| Informatik

Number of follow-up arXiv papers and
official GitHub stars on Gaussian Splatting

[2] Chen, Guikun, and Wenguan Wang. "A survey on 3d
gaussian splatting.” arXiv preprint
arXiv:2401.03890 (2024).
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« Traditional 3D reconstruction methods, such as photogrammetry, rely on establishing correspondences
between images and triangulating 3D points to create a point cloud.

« struggle with complex scenes, large-scale environments, and real-world scenarios (occlusions, and
varying lighting conditions)
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¢ —» | Initialization

StM Points

Step 1: Starting from a point
cloud (obtained using
photogrammetry)

Step 2: For each point, initiate a
3D Gaussian

Step 3: Refine the Gaussians,
add colors, etc...
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Initialization: SfM to Gaussian Splatting

point clouds obtained from Structure from Motion
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Initialization: From input views to point clouds

point clouds obtained from Structure from Motion
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Initialization: SfM to Gaussian Splatting

point clouds obtained from Structure from Motion
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Initialization: SfM to Gaussian Splatting

point clouds obtained from Structure from Motion
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Rasterization

StM Points
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Position (X, y, z)

Rotation (0, @)
Shape / Scale (Rx, Ry, Rz)
Opacity (o)

View-dependent color
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View-dependent Colors with Spherical Harmonics

m=-2 m=-1 m=0 m=1 m=2

£=0 c,"+
=1 +c2-.+cj-e+c4-n+
Q@0 ®-O

red = sigm( Ox )<255
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Optimization

>

Clone Optimization

Continues

Under
Reconstruction

* Fine-tuning the 3D Gaussians can enhance the
quality and efficiency of the rendering outcomes.

« Gaussian removal and densification.
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Quick Summary

Step 1: Starting from a point
cloud (obtained using
photogrammetry)

Step 2: For each point, initiate a
3D Gaussian

Step 3: Refine the Gaussians,
add colors, etc...
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3D Gaussian Splatting (3DGS) for Cultural Heritage

The artifact scanned using 3DGS-

For cultural heritage preservation, 3DGS offers
several advantages:

« Higher Realism: It captures intricate carvings and
weathered textures more accurately than traditional
methods.

« Optimized Rendering: It significantly reduces
computational load, enabling faster visualization on
web platforms and mobile devices.

« Enhanced Virtual Museum Experiences: It
supports smooth, real-time exploration of digital
exhibits, making cultural heritage more accessible
and engaging for global audiences.
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3DGS to digitize the incredible self-playing instruments of Museum Speelklok.
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3DGS Archives storytelling

photograph of the Atikamekw community of Obedjiwan from around 1921.

Photo credit: Wikipedia
Source: citkfm
Date of creation: circa 1921
Specific genre: Photographs
Author: Anonymous
W@E[Eé’mcs& 51 Source: https://www.reddit.com/r/GaussianSplatting/ ~LImec
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3DGS Archives storytelling

the photograph becomes an explorable spatial experience, creating a dialogue
M &) e between past and present through th2e2 continuity of the landscape. umec
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octanerender PortalCam xgrids Lidar system

https://radiancefields.com/platforms https://www.xgrids.com/intl/portalcam
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Standardization

» The scope of the JPEG RF activity is the creation of a coding standard for radiance fields,
offering a compact representation for models enabling the immersive depiction of 3D
scenes given a set of input images from different viewpoints

*|SO/IEC JTC 1/SC29/WG1 N101398, REQ "Use Cases and Requirements for
JPEG RF v1.0", 110th Meeting, Sydney, Australia, January 2026.
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https://ds.jpeg.org/documents/jpegrf/wg1n101398-110-REQ-Use_Cases_and_Requirements_for_JPEG_RF_v1_0.pdf
https://ds.jpeg.org/documents/jpegrf/wg1n101398-110-REQ-Use_Cases_and_Requirements_for_JPEG_RF_v1_0.pdf
https://ds.jpeg.org/documents/jpegrf/wg1n101398-110-REQ-Use_Cases_and_Requirements_for_JPEG_RF_v1_0.pdf

How to Get Involved?

Join ISO WG1 as an expert
Contact JPEG RF AhG Chairs:

— Saeed Mahmoudpour
(Saeed.Mahmoudpour@vub.be)

—  Stuart Perry (Stuart.Perry @uts.edu.au)

Email reflector: jpeg-rf

- To subscribe to the reflector, please visit
http://listregistration.jpeg.org

www.jpeg.org
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