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Advancements in 3D
scanning and VR/AR
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Have you ever used it?
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3D scanning

Laser Scanning
vs
Photogrammetry
vs
Gaussian Splatting




Traditional Technology

Point Cloud

A point cloud is a set of data points in space. Point
clouds are generally produced by 3D scanners,
which measure a large number of points on the
external surfaces of objects around them.

Mesh

A polygon mesh is a collection of vertices, edges
and faces that defines the shape of a polyhedral
object in 3D computer graphics and solid
modeling. The faces usually consist of triangles
(triangle mesh), quadrilaterals, or other simple
convex polygons.

1/15/2026

Laser Scanner Hardware 23 MASSEY
# UNIVERSITY

5 TE KUNENGA Ki POREHURO
UNIVERSITY OF NEW ZEALAND

MICROSYSTEMS

>
%

eI SEY
Ea R
Laser Scanner for Notre Dame 90 UNIVERSITY

UNIVERSITY OF NEW ZEALAND

§57

©CBSW(")5RNING




TE KUNENGA

Photogrammetry E MASSEY | ZE00LCh AT
(Structure from motion) —

1/15/2026

SCHOOL OF BULT
ENVIRONMENT

Photogrammetry 9
(structure from motion) -

Y

UNIVERSITY

https://wwwiyoutube.com/watch?v=Uhkb8Zg-dnM
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Photogrammetry
professionally

@Healilyl:amure

1 Polycam
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Photogrammetry
Challenges

1. Reflections surface
. Objects without features ‘

. Transparent objects
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4. Moving objects

Lighting
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Cross polarization

DSLR Camera

Godox Witstro AR400 Ring Flash and Trigger

Linear and Circular Polarizer Filters

https://wwwyoutube.com/watch?v=GJ2gtQOWXTU
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Smartphone Apps
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Case Study 2

Case Study 3
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Do you want your avatar?
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Gaussian Splatting
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TUM AL+ Guast Lacture Series

George Drettakis

The 3D Gaussian Splatting Adventure:
Past, Present and Future
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Gaussian Splatting
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SFM Points 3D Gaussians
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3D Gaussians
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Gaussian Splatting

SM Points 3D Gaussians
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Location

Size
Transparency
Colour

Gaussian Splatting

SiM Paints 3D Gaussians

Machine Learning Optimisation
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Gaussian Splatting

3D Gaussians

SiM Paints
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Image ‘

view frasrum

COMPARISON

http://wiredwisdom.tistory.com/entry/FAST-
DIFFERENTIABLE-RASTERIZER-FOR-GAUSSIANS

Real Photos|

Learning Optimisation
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Timelapse of the Optimization
(NeRF-Synthetic Datasef)

https://www.youtube.com/watch?v=T_kXY43VZnk
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Pros - Pros

* Accurate Geometry % ? SR +Fast Rendering

« Texture Mapping 3 . *Photo-realism:

« Scalable for Large Scenes +Good with Imperfect Data
v 20

Cons SN . 1 Cons

+Time-Consuming: CPU/GPU A~ v N

- +Time-Consuming: CPU/GPU
“Requires Good Image Overlap “Requires Good Image Overlap

+Available Tools
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Gaussian Splatting vs Photogrammetry 1 Polycam
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Gaussian Splatting tools ¢ LumaAl
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postshot

Gaussian Splatting tools




Gaussian Splatting tools

Luma Al

Free Anc
Polycam Ao
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‘. ‘Luma Al Polycam u Teleport #4 Post Shot

https://superspl.at/view?id=69c8641b
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Gaussian Splatting tools
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Splatter 3D
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Platform dependent - iOS

hitps:/fswwnw.nature.com/articles/s41598-021-01763-9
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Whatis VR and AR?
For the public

Mixed Reality (MR)

Actual Reality r

Reality
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Virtual Reality
(VR)

Virtuality
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Virtual Reality

Real World Augmented Reality
(AR) (VR)
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For geeks/nerds
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Reality-Virtuality Continuum - Extended Reality (XR)
Mixed Reality (MR) [

Milgram, P, Kishino, F., 1994. A
taxonomy of mixed reality
visual displays. EICE Trans.
Inform Syst.

Virtual
Reality (VR)

Augmented
Virtuality (AV)

A ted
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Reality (AR)
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Virtual Reality

How many have experience
Virtual Reality?
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Simple VR and AR
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What can we do with VR?

Prove that our mums were wrong
Test new emergency systems
Investigate human behaviour

Train people
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What can we do with VR?

Prove that our mums were wrong
Test new emergency systems
Investigate human behaviour

Train people

Mom: Don’t sit too close to
the TV. It’s bad for your eyes
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What can we do with VR?
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Test new emergency systems

Investigate human behaviour

An example of
portals

Train people

DOI: 10,1007/510694-015-0462-5
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Participant
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Results

Green or white flashing lights performed better than
blue lights.

A flashing rate of 1 and 4 Hz is recommended over a
flashing rate of 0.25 Hz.

A LED light source performed better than single and
double strobe lights.

No significant differences have been found over the
three layouts of the lights under consideration
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What can we do with VR?

Test new emergency systems
| tigate I behaviour

Train people
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Exploring single-line walking in immersive virtual reality

Test new emergency systems

Investigate human beha

Train people
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Test new emergency systems
Investigate human behaviour

Train people
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Virtual Reality - DOI: 10.1007/510055-020-00447-5
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What can we do with VR?

Lorraine llda
DOMGUE KAMWA

UMONS

University of Mons
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What we are doing next?

WUI READY: a gamification project funded by NIST (US federal government)

ADY
wul Fire Methodsiagy (HMM)
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What we are doing next?

Storyboard

{

“Game Assets

"3 Meta
Quest3
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Dr Zhenan Feng
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Dr Daniel Paes

Thank you

Rino and Ryo
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