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How can
AR & VR
help you

visualize,
understand,
& explain
vour data

better?

Simulation

Photogrammetry 3D Modeling






https://docs.google.com/file/d/1J3OoGE5PT12mOMDM0qAzIitGOKKViAKZ/preview
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Introduction



KVL provides expertise in
data visualization & data science

Sohaib Ghani Ronell Sicat James Kress Didier Barradas Abdelghafour Halimi
e Visual Analytics e Scientific Visualization e Scientific Visualization e Data Science e Data Science
e Information Visualization e AR/VR Development e HPC In-situ Visualization e Machine Learning e Machine Learning
e Statistical Analysis e Segmentation/3D Analysis e Distributed Visualization

e Deep Learning e Deep Learning

KVL Introduction



KVL provides state-of-the-art
visualization facilities

KVL Introduction
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What is AR/VR?



Hardware and software systems that
enable users to experience a blend of the
real and virtual worlds.

What is AR/VR?



VR

VR Device
(Hardware)

iInput = computer -> output

Application / Game
(Software)

(Virtual World)

What is AR/VR?
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VR Examples

Driving Simulator Virtual Travel

What is AR/VR? 12


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

Credits: KVL + KAUST Coral Restoration Initiative What is AR/VR?




AR

AR Device
(Hardware)

iInput - computer - output

Application / Game
(Software)

(Real + Virtual World)

What is AR/VR?



AR Examples

AR Games AR Effects AR Planning

What is AR/VR? 15
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Credits: Microsoft

What is AR/VR?
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AR/VR for Data Visualization
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Application / Game
(Software)

. P
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f 3D content = your 3D data

AR/VR for Data Visualization
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Workflow example
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Unity / Unreal

AR/VR for Data Visualization
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Workflow example

[ —— 02911 SordRCAZINAT  SencRRCZBONIN  SardacZ0szat
SR ST ST ST ST Sseadieast  Sweca it

Avizo / Amira ‘x

AR/VR for Data Visualization
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Potential benefits of using AR/VR for
data visualization:

understanding 3D spatial data,
analyzing situated data,

Intuitive 3D Iinteractions,
Immersive storytelling,
and more!

O O O O O

AR/VR for Data Visualization
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Credits: KVL + CMR Understanding 3D Spatial Data
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Credits: KVL + CMR Understanding 3D Spatial Data


https://docs.google.com/file/d/1cc2GeL89zigruqV7O-CB2-PqExBjkYRa/preview

s
e

Credits: KVL + ANPERC Understanding 3D Spatial Data



Credits: Harvard University Analyzing Situated Data



https://docs.google.com/file/d/1fG5-zrbkodEq2isyJvoxmz-sUPBcUm7Z/preview

Credits: KVL + Ali Al Ibrahim Intuitive 3D Interactions



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

A Virtual Reality Visualization Tool for Neuron Tracing

Will Lhar, Pinvol Klacansky, Frofarick Fedarer, Poer-Tiso Brasaer, Aaron Knoll,
Jert Yarch, Alessandra Angaelucci and Valerio Pascuccl

Credits: Usher et al. Intuitive 3D Interactions


http://www.youtube.com/watch?v=lTNef_kbLKg&t=15

Credits: KVL + Prof. Peixoto Group Immersive Storytelling




Credits: KVL + Prof. Peixoto Group Immersive Storytelling



https://docs.google.com/file/d/16QJmInGGjRyLg1nkdJSkKyxlCFMzOSv_/preview

Credits: KVL + Prof. Peixoto Group Immersive Storytelling
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Credits: KVL + ECRC (Gordon Bell Prize for Climate Modeling) Immersive Storytelling
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https://docs.google.com/file/d/1QHQqNehrce-gH4rp__u-BYtYf5BuFFGh/preview

AR & VR

visualize,
understand,
& explain

data

Next: AR & VR Resources @ KVL
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10-minute Break

Next: AR & VR Resources @ KVL
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AR/VR Resources @ KVL
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Hardware Software Expertise

g
) ~a Avizo" 3D
o™ O

unity

AR & VR Resources @ KVL



/arvr

AR & VR Resources @ KVL
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Hardware: HMDs

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

Meta Quest 2/3/Pro

Laptops / Workstations

HoloLens 2

_ )

Apple Vision Pro

AR & VR Resources @ KVL
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Hardware: VR Environments

AR & VR Resources @ KVL




Software: Avizo

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

AR & VR Resources @ KVL
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https://docs.google.com/file/d/1cc2GeL89zigruqV7O-CB2-PqExBjkYRa/preview

Software: Unity

unity.com

AR & VR Resources @ KVL
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Software: Unity

AR & VR Resources @ KVL 43



Software: Uni

LAasiaie Lumate emulator

Controls:
WASD - mave forvardetight/back
ik pross, hold, and move
@

AR
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Expertise: Development

AR & VR Resources @ KVL 45



Expertise: Collaboration

Ronell Sicat »

and Technology
Verified email at kaust.edu.sa - Homepage

Data Visualization Large-scale Images and Vo...
Immersive Analytic:

TITLE H

Multivariate Probabilistic Range Queries for Scalable Interactive 3D Visualization
AAgeeli, A Jaspe-Villanueva, R Sicat, F Mannuss, P Rautek, M Hadwiger
|IEEE Transactions on Visualization and Computer Graphics 29 (1), 64¢

6

Real-Time Visualization of Large-Scale Geological Models with Nonlinear Feature-
Preserving Levels of Detail

R Sicat, M Ibrahim, A Ageeli, F Mannuss, P Rautek, M Hadwiger

IEEE Transactions on Visualization and Computer Graphics

Virtual reality framework|for editing and exploring medial axis representations of
nanometric scale neural structures

D Boges, M Agus, R Sicat, PJ Magistretti, M Hadwiger, C Cali

Computers & Graphics 91, 12-24

Virtual environmentffor processing medial axis representations of 3D nanoscale
reconstructions of brain cellular structures
D Boges, C Cali, PJ Magistretti, M Hadwiger, R Sicat, M Agus
Proceedings of the 25th ACM Symposium on Virtual Reality Software and

r creating, proofreading, and exploring skeletons of nanometric
scale neural structures
D Boges, C Cali, PJ Magistretti, M Hadwiger, RB Sicat, M Agus
Eurographics Association
DXR: A toolkit for buildingli ive data visualizati
R Sicat, J Li, JY Choi, M Cordeil, WK Jeong, B Bac tor
IEEE transactions on visualization and computer graphics 25 (1), 715

The hologram in my hand: How effective is interactive exploration of 3D visualizations in
immersive tangible augmented realit;ll?
BBach, R Sicat, J Bayer, M Corder, F PTster
IEEE transactions on visualization and computer graphics 24 (1), 457-467

25

Comparative Visual Analysis of Structure-Performance Relations in Complex Bulk-
Heterojunction Morphologies

AAboulhassan, R Sicat, D Baum, O Wodo, M Hadwiger

Computer Graphics Forum 36 (3), 329-339

Drawing into the AR-CANVAS: Designing
B Bach, R Sicat, H Pfister, A Quigley
Workshop on Immersive Analytics, IEEE Vis

v ions for augmented reality

Large-Scale Multi-Resolution Representations for Accurate Interactive Image and Volume
Operations
RB Sicat

Sparse PDF Volumes for Consistent Multi-Resolution Volume Renderina

Visualization Scientist @ Visualization Core Lab, King Abdullah University of Science

Mixed/Augmented/Virtual R...
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The Hologram in My Hand:

(a) Distance task (b) Cluster task () Selection task

How Effective is Interactive Exploration of 3D Visualizations
in Immersive Tangible Augmented Reality?

Benjamin Bach, Ronell Sicat, Johanna Beyer, Maxime Cordeil, Hanspeter Pfister

(d) Cutiing planc task

Fig. 1 3D
reality with the HoloLens. Actual perception through me HoloLens provides stereascopic images and higher e

iangible augmented

Abstract—We report on a controlled user study comparing three visualization environments for common 3D exploration. Our
it ukeftaclolon e i iitio & & reality

IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL.25, NO.1, JANUARY 2019

DXR: A Toolkit for Building Immersive Data Visualizations

Ronell Sicat, Jiabao Li, JunYoung Choi, Maxime Cordeil, Won-Ki Jeong, Benjamin Bach, and Hanspeter Pfister

Fig. 1. DXR enables i
(axight) DXRs graphical user ineriace (GUI within the virtual world enables quick ftoration over visualization parametors such as
data sources, graphical marks, and visual encodings; (b) the GUI modifies the

715

ounted HoloLens display
f spatial position of the 3D
kers, however, 3D content
berceptual and interaction
the space of display and
ns: perception, interaction,
bosition along these three
poth spatial perception and
for certain tasks, but that

-dimensional (3D) content [50].
spatial and abstract data can
fections and representations fall
Consequently, research in aug-
d HCT has contributed a variety
D visualization and interaction.
ehts in the respective conditions,
technologies (e.g., [10,34,63]).
n remains how efficient is direct
holograms in the real world? as
logy for such?
zation environments composed
nted-reality combined with tan-
arker tracking, called rangible
displays, such as Meta [3] or the

be fine-tuned by the designer in a text editor; (d) the designer can add 3D models as custom graphical marks m achieve (e) nove\
immersive visualization designs. Example visualizations built using DXR: (f) a 3D vector field plot showing locations of photographs of
an exhibit; (g) flames representing the remaining lifetime of real-world organic materials as they decay; (h) bar charts and scater plots

AR & VR Resources @ KVL
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LHve Demos
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Credits: KVL + Prof. Magistretti Group Live Demos




Credits: KVL + Prof. Magistretti Group Live Demos 50



https://docs.google.com/file/d/1IzE4hrzHejpj4Eo2OcLrudzXxffo_sZ4/preview

=3

; < Guide
Welcome to the Virtual AR(eT) Gallery - Controller ' .’Wmm-p‘*’
4 7 JOySthk bt snows u:;m:,:',’::.‘.fv:n
m ..where you can experience cT (computed port .

tomography) scan data as ART. By combining
scientific imaging data withthe creative use of
visualization/interactive techniques and virtual =
— reality, we are able to provide a new perspective _ ‘ r I Trigger Buttd

that pushes the "Edges of Reality".
All'the virtual paintings and sculptures you see here E

[ | 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.

Grip Button
id

\gra/no

Enjoy!

Click To Continue

Credits: KVL + ANPERC Live Demos 51



‘ﬁ e a - ~ —~ a

3 - =3 -

g’ ~ a - - et ' - & - - =

a N &
-, y ® < - ® = -~
> = & & & ® & - 7
® - = 4 - - 2
a - Q - ’
— ~
- =
7 -
. Controller Guide 1de the rock!
{ I * inpyrintir 10
: Welcome to the Virtual AR(eT) Gallery " . Joystick o core
- m—— 3 § '
..where you can experience cT (computed . ' teleport/vy by Ronall SR
tomography) scan data as ART. By combining ' \
- scientific imaging data with'the creative use of 3
visualization/interactive techniques and virtugl = _
——— reality, we are able to provide a new perspective — Y | Trigger Buttd v
- — that pushes the "Edges of Reality". ) P—
] { - .

All the virtual paintings and sculptures you see here

] 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.

Crip Button

[grab/f

P—

Enjoy! .
nstructions: Click 2D py
! ttons
the left) with the trigger butt,
fmger), and grab 3D op y
(usmg your middie fing

(li|(<e the blue one on
] N (using your ing
jects Ydith the grip buttsr)\(
er). Click the "Click To

our rj
stick

A : nt
4 se your e ioligh Sac

ght thumbstick

your left
thump to walk freely betw

Credits: KVL + ANPERC Live Demos 52


https://docs.google.com/file/d/10w2Jcb3vBz9lD_onwoiMx78FJGeL-4Tg/preview

Live Demos
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Thank you!

Please share your
feedback. —
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End
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