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— PortalCam from Xgrids
— Lidar and 4 Cameras

- 500 GB Memory

— Scanning 7-70 Minutes
— Processing 1-4 Hours
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— Toblas Preuss, Master thesis

— Many high resolution pictures are used for
generation the Gaussian Splats

— HDR Gaussiann Splats for light simulation necessary

— Gaussian Splats receliving light and shadow,
rendering using raytracing

— Rendering with Houdini / Redshift

Hochschule Dusseldorf
University of Applied Sciences
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— NeRFs (Neuronal Radiance
Fields)

— Machine Learning

— Effizient directional color coding
using spherical harmonics

1 1l [(x—u ’

N (u, 6%) = exp| ——
o\/ 27 2 o
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GAUSSIAN SPLATS
WITH PARAMETERS

¢ SPLATTING PROCESS |

( =) ® Spherical Harmonics
POSITION (XYZ) Spherical Harmonics coefficients
e with ctilerats of 3D reconstruction
(X’ Yy Z) : _ Differentiable Rendering
\- / Gaussian splat for 30 arta cloud
4 2

\

. OPACITY (A)

el (0.85

SCALING (S)
(Sir'Syso
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. coniies Spherical Horvencon
Quaternion © PN . . . . . coefficiens coefficients
(qU' 01, G2, q3) ) Differentiable Rendering
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Spherical Harmonics

Core idea:
Instead of a fixed color, each Gaussian saves a
function:

"What color do | see from which direction?"

Order 0: constant color

Order 1: simple gradient

.
0O0€
O €
@0 Q

00

Order 2: soft reflection

Order 3: fine details

"Higher orders = more details in direction dependence, but also more calculation effort."
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Densification

Optimization
Contimues

Under-
Reconstruction

L B

Optimization
Continues
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— Echo
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http://SpAItial.ai

— Easy scanning and fast rendering

— Al can be used for generating Gaussian
Splats

— from small number of images
— from prompts
— Easy Digital Twins as Sets

Hochschule Dusseldorf
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- VR and AR

— Overcome space and time

— ldeal and efficient interaction

— Ultimate display with no limits

— Media consumer platform

— Used for content creation

— Accessibllity can be improved using sign language avatars
— Scene understanding

— Enable better and easy camera control
- 3DGS and Al

— Easy content production, any place at any time

Hochschule Dusseldorf
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- Virtual Sets and Virtual Environment Lab

— https://vsvr.medien.hs-duesseldorf.de/
— Gaussian Splats of the Virtual Studio in a Browser

— https://Icc-viewer.xgrids.com/pub/dbcyxq-hsd-vsvr-virtual-studio
— Vision Pro HMD at the Virtual Studio with Gaussian Splats

— https://hsd.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?
1Id=2bf0a287-c/1f-4068-9411-b31501495583

- [IVS2022] Interactive Virtual Studio - MoCap - Tech Demo ,,Bulletproof”
— https://vsvr.medien.hs-duesseldorf.de/productions/ivs2022/

Hochschule Dusseldorf 14
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- [MiKi1994] Paul Milgram and A. Fumio Kishino, Taxonomy of Mixed Reality Visual Displays,
IEICE Transactions on Information and Systems, E77-D(12), pp. 1321-1329, 1994.

- [MaHe2025] Maja Michaelis and Jens Herder, "Augmented Reality for Lighting Adjustment in

a Virtual Studio”, in "Augmented Reality - Situated Spatial Synergy”, IntechOpen,
DOI=10.5772/intechopen.10124242, October, 2025

— [BHHe2026] Nico Balthazar, Jannik Holper, and Jens Herder, ,Augmented Reality for Studio
Broadcast Systems - from Live Video Switching using Contextual Information to
Configuration and Control of Studio Equipment”, Extended Reality: International Conference,
XR Salento 2026, Otranto, Italy, June 16—20, 2026, Proceedings. Springer Nature, 2020.

- [LHJ2021] Mathias Langmann, Jens Herder, Monika Jarosch, Kosteneffektive, volumetrische
Erfassung von Baugruben unter Verwendung von AR, 9. DEUTSCHES GEOFORUM 2021,
Bedeutung der Geoinformation fur Gesellschaft und Wirtschaft, 25.11.2021.
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— [EInh2025] Joshua Lasse Einhoff, Immersive Design of Sign Language Avatars for Video
Streams in VR: Analyzing the Impact of Visual Customization Elements, Hochschule
Dusseldorf, Bachelorarbeit, 22.09.2025.

— [Balt2026] Nico Balthazar, Development of an AR Interface for Live Video Switching using
Contextual Information to Aid Decision-Making, Hochschule Dusseldorf - University of Applied
Sciences, Bachelor thesis, 11.02.2026.

— [Hoel2026] Jannik Holper, Development of an AR application for controlling and configuring
television studio components, Hochschule Dusseldorf - University of Applied Sciences, Master
thesis, 24.03.2026.

- [Hoe2026] Lars Hotte, Development of an Automated Camera Control System for Virtual
Production Using Real-Time Person Tracking, Hochschule Dusseldorf - University of Applied
Sciences, Bachelor thesis, 24.02.2026.

— [Pre2026] Tobias Preuss, Integration of Computer-Generated Content in Gaussian Splatting
Scenes. Shadow Catching and Hybrid Light Estimation, Master thesis, 5.05.2026
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