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How can
AR & VR
help you

visualize,
understand,
& explain

your data?

Photogrammetry 3D Modeling






https://docs.google.com/file/d/1seex-BJ-WWwWx0usYC3vOMQl65MijoB9/preview
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KVL provides expertise in
data visualization & data science
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KVL provides state-of-the-art
visualization facilities

AR/VR Devices
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AR/VR Hub
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What is AR/VR?



AR/VR: hardware and software systems
that enable users to experience a blend of
the real and virtual worlds.

related terms: reality-virtuality continuum, Mixed Reality, eXtended Reality

What is AR/VR? 10



Virtual Reality (VR)

VR Device Application / Game
(Hardware) (Software)

(Virtual World)

What is AR/VR? l


https://docs.google.com/file/d/1nJyoHSS3-W2NENLcHGemKfiKWi0lQswb/preview

VR Examples

Driving Simulator Virtual Travel

What is AR/VR? 12


https://auic.ajman.ac.ae/?a=81097117

Augmented Reality (AR)

AR Device Application / Game
(Hardware) (Software)

(Real + Virtual World)

What is AR/VR? 13


https://docs.google.com/file/d/1b8lt8vpJE3BadcLMoXsw34R3o-G_kWbF/preview

AR Examples

AR Games

AR Effects

AR Cinema

What is AR/VR?



CAVE VR

CUBES (Real + Virtual World)

What is AR/VR? 15


https://docs.google.com/file/d/14w0IL3jjZcDprDEvSAGgpBO-hg6EMBDP/preview

AR/VR for Data Vis?

What is AR/VR?
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AR/VR for Data Vis: Data — AR/VR
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“” 3D content = your 3D data

What is AR/VR?
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Data —» AR/VR example
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What is AR/VR?



Data —» AR/VR example
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What is AR/VR?
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Data —» AR/VR example
y W

What is AR/VR? 20


https://docs.google.com/file/d/1vHHuWPl30oknsElbsDJ1tejNtS1f0kM-/preview

Data — AR/VR example
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Digital Twin Platform

THE THREATS OF CORAL BLEACHING

CAVE VR

What is AR/VR?
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AR/VR for Data Vis: Data — AR/VR

What is AR/VR?
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why AR/VR for Data Vis?

23



Potential benefits of AR/VR for data
visualization:

understanding 3D spatial data
Intuitive 3D interactions
engaging immersive storytelling
and morel!

All following examples are developed by KVL.

Why AR/VR for Data Visualization?

24
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Credits: KVL + Prof. Finkbeiner's Group Understanding 3D Spatial Data





https://docs.google.com/file/d/14w0IL3jjZcDprDEvSAGgpBO-hg6EMBDP/preview
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Credits: KVL + CMR Understanding 3D Spatial Data




Credits: KVL + Ali Al Ibrahim Intuitive 3D Interactions



https://docs.google.com/file/d/1b8lt8vpJE3BadcLMoXsw34R3o-G_kWbF/preview

Credits: KVL + Prof. Peixoto’s Group Engaging Immersive Storytelling
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https://docs.google.com/file/d/16QJmInGGjRyLg1nkdJSkKyxlCFMzOSv_/preview

Credits: KVL + Prof. Peixoto’s Group Engaging Immersive Storytelling
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Credits: KVL + Maria Veloz-Castillo

Engaging Immersive Storytelling
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Credits: KVL + ECRC Engaging Immersive Storytelling


https://docs.google.com/file/d/1QHQqNehrce-gH4rp__u-BYtYf5BuFFGh/preview

AR & VR

visualize,
understand,
& explain

data

Why AR/VR for Data Visualization?
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KVL

visualize,
understand,
& explain

data

AR/VR

Why AR/VR for Data Visualization?
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Up next: AR/VR Services @ KVL

—————————————————————————————————————————————————————————

Software

Qo

unity UNREAL
N
. KVL
DIGITAL TWIN viewer

Services

— o e e e e e e e mmm M e e mmm M e M Rmm M e e Mmm M e e Mmm M e e Mmm M e e Rmm M e R M M e e Rmm e e e e e e e e e )

Next: AR/VR Services @ KVL



10-minute Break

Next: AR/VR Services @ KVL
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AR/VR Services @ KVL

38



Four ways we can help

- Consultation & Co-Design
- 3D Showcasing
- Interactive 3D Tools.

- Digital Twins

AR/VR Services @ KVL
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Start Here — Consultation & Co-Design

- You bring: a research question, dataset, or workflow you think might benefit from
immersive viz

- We deliver: honest assessment (does AR/VR help?), recommended display + tool
stack, scope, effort, milestones

- No commitment. Sometimes the answer is "use this off-the-shelf tool yourself” —
that's still useful.

- Book a 30-min scoping chat: help@vis.kaust.edu.sa

AR/VR Services @ KVL 40



Service 1 — 3D Showcasing

- You bring: microscopy, CT/MRI, simulations, point clouds, CAD, GIS — anything
that is 3D or can be converted to 3D format

- We deliver: cleaned, real-time-ready 3D scene + publication-ready renders
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AR/VR Services @ KVL
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Or do it yourself — the KVL Viewer

Already have 3D data? Skip the build. Load it yourself.

- Drag in your file. Pick your screen. Walk info your data.

- Supported out of the box: FBX, OBJ, GLTF / GLB, STL, PLY,
3MF, DAE, or a GIS data
- Runs on: CUBES (CAVE), 3D desktop viewer, VR HMD

- Best for: quick checks, group reviews, datasets you've

already cleaned in your own pipeline

AR/VR Services @ KVL
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KVL Viewer: Load your data

AR/VR Services @ KVL

43


https://docs.google.com/file/d/16eEZ9_T7S1oMUjnbfW4haNQdUse7qodg/preview

KVL Viewer: Experience your data
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AR/VR Services @ KVL


https://docs.google.com/file/d/1JOHGCjK-kjsTC67vftlyXNUMJl9o8T9O/preview

Service 2 — Interactive 3D Tools

When viewing isn't enough.

You bring the science problem. We build
a single-purpose 3D tool that solves it —
the kind of tool that doesn't exist
off-the-shelf because nobody else has

your data.

AR/VR Services @ KVL 45



Service 3 — Digital Twins

What is a digital twin?

A digital twin is a live data-driven 3D copy
of a real place, system, or object that
updates as the real thing changes — so you
can see, explore, and test it from anywhere.

AR/VR Services @ KVL 46



Service 3 — Digital Twins

- You bring: a real-world place, system, or facility — plus the data
you have on it (live feeds, simulations, 3D scans, or static datasets,
photos or videos, etc.)

- We deliver: a 3D environment that mirrors your system in real

time, viewable on desktop, VR, or CUBES — your datq, alive in 3D.

AR/VR Services @ KVL 47



Or do it yourself — KVL Digital Twin Platform

AR/VR Services @ KVL
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Or do it yourself — KVL Digital Twin Platform

Digital Twin

AR/VR Services @ KVL
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https://docs.google.com/file/d/1ui7exMs9ryrac063Af_1GM1mmyU1O7CY/preview

What powers our services

Hardware

Software

Qo

unity UNREAL

. KVL

DIGITAL TWIN viewer

Expertise

AR/VR Services @ KVL



Hardware: HMDs

\ '
2 ~
p— ad ' ' u HTC Vive Pro 1/2 u

Meta Quest 2/3/Pro

Laptops / Workstations

HoloLens 2

AR/VR Services @ KVL
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Hardware:

3D Laptop (zSpace)

AR/VR Services @ KVL
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Hardware: CAVE VR (CUBES)

AR/VR Services @ KVL




Pick the right platform for your audience

If your goal is...

Best fit

Max reach (talks, web, anyone with a laptop) 3D Desktop / WebGPU Apps

Bring your data into the real world
Reach in and manipulate with your hands

Deepest immersion

AR - Mobile or XR headset
VR or AR with hand tracking

VR Headset

One person Stereo 3D at your desk, no headset zSpace, Light Field Display

Multiple people inside the data at once

CUBES (CAVE)

AR/VR Services @ KVL
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Software: Avizo

It.kaust.edu.sa/softwa re/aviz

AR/VR Services @ KVL
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https://docs.google.com/file/d/1vHHuWPl30oknsElbsDJ1tejNtS1f0kM-/preview

Software: Unity

unity.com

AR/VR Services @ KVL

57



Software: Unreal Engine

UNREA

ENGINE -

unrealengine.com

AR/VR Services @ KVL 58




Software: KVL Digital Twin Platform

THE THREATS OF CORAL BLEACHING

AR/VR Services @ KVL
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AR/VR Hub

wikl.vis.kaust.edu.sa/arvr

AR/VR Services @ KVL
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Expertise: Design & Development

AR/VR Services @ KVL 61



Expertise: Collaboration
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AR/VR Services @ KVL
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10-minute Break

Next: Live Demos & Discussion
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LHve Demos

All following examples are developed by KVL.
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The mobile AR application allows users to scan the
environment and place a virtual version of a giant
Red Sea coral in augmented reality.

o

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Welcome to the SHANS AR App.
Lets get started!

The app was exhibited in the 2025 Saudi Environment
week in Riyadh.

recorded demo from phone

o ks

Credits: KVL + SHAMS



https://docs.google.com/file/d/1FNy8UtVRjNgB25RDFIDTmcHoL_XJLCuc/preview

Credits: KVL + Prof. Magistretti Group




Credits: KVL + Prof. Magistretti Group tive Demos



https://docs.google.com/file/d/1rmF-KOJmZQDWx1RXoDOjADySrwpnPTld/preview
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[ | were derived from CT scan data of real-world
specimen that was used for scientific research, and
now presented as ART pieces for you to experience.
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Enjoy!

Click To Continue

Credits: KVL + ANPERC Hve Demos 69
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https://docs.google.com/file/d/10w2Jcb3vBz9lD_onwoiMx78FJGeL-4Tg/preview

Live Demos Iscussion

The mobile AR application allows users to scan the
environment and place a virtual version of a giant
Red Sea coral in augmented reality.

conroter Guide
P 2oyst

-
Saudi Environment




Thank you!

Please share your
feedback. —
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End
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