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Augmenting Human intellect?

Let us consider an "augmented" architect at work. He sits at a
working station that has a visual display screen some three feet on a
side; this is his working surface, and is controlled by a computer (his
"clerk') with which he can communicate by means of a small keyboard and

various other devices.

He is designing a building. He has already dreamed up several

basic layouts and structural forms, and is trying them out on the screen.

The surveying data for the layout he is working on now have already been

entered, and he has just coaxed the 'clerk" to show him a perspective
)

view of the steep hillside building site with the roadway above, symbolic

representations of the various trees that are to remain on the lot, and
the service tie points for the different utilities. The view occupies
the left two-thirds of the screen. With a "pointer,” he indicates two
points of interest, moves his left hand rapidly over the keyboard, and
the distance and elevation between the points dindicated appear on the

right-hand third of the screen.

SRI

Republished in abridged form in Vistas in Information
Handling, Howerton and Weeks [Editors], Spartan Books,
Washington, D.C., 1963, pp. 1-29, titled “A Conceptual
Framework for the Aug 1 of Man's Intellect.”
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Engelbart, Douglas. "Augmenting human intellect: A conceptual framework. Summary report." Stanford Research

Institute, on Contract AF 49, no. 638 (1962): 1024.
“Mother of all demos”: https://youtu.be/B6rKUfODWRI , 1968



https://youtu.be/B6rKUf9DWRI
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Head Mounted Displays and touch interfaces?

1

Sutherland, I. E. A head-mounted three dimensional display. AFIPS Fall Joint Computing Conference 757764 (1968)
doi:10.1145/1476589.1476686. https://youtu.be/eVUgfUvP4uk
The sketchpad demo: https://youtu.be/6orsmFndx_o , 1963



https://youtu.be/eVUgfUvP4uk
https://youtu.be/6orsmFndx_o
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THE PROBLEM

VR training improves learning outcomes?,
VR content creation cannot keep up with demand:

LENGTHY CREATION TIMES: 4 — 8 MONTHS

HIGH AUTHORING COSTS?:
MIN $20K PER MINUTE

INFINITE NUMBER OF TRAINING EXPERIENCES
TO BE SIMULATED AS DIGITAL TWINS

LACK OF LOW/NO-CODE, CONTENT AUTHORING TOOLS

1 https://www.sciencedirect.com/science/article/pii/S0883540319303341
and more than 55 published clinical trials since 2020 verify this fact

2 https://roundtablelearning.com/cost-of-virtual-reality-training-full-vr-2020



https://www.sciencedirect.com/science/article/pii/S0883540319303341
https://roundtablelearning.com/cost-of-virtual-reality-training-full-vr-2020/

Overview

*  6Gs of low/no code
1. Geometry

2. Graphs

3. Graphics Engines

4. GPUs

5. Games

6. Generative Al & GNNs

* Generated realms

®* Immersive visual analytics
for SciViz

° Metaverse

° Edverse
. Medverse

°* Computational Science &
Innovation



CODE -> LOW-CODE -> NO-CODE
EDUCATIONAL METAVERSE AUTHORING

Existing Code Solution (Team) Low-co de SDK (1 Dev) No-code Generative Al

8 Expert

|
ERRRE
=

B
BE5

& 5| &

% FIIE
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6Gs of low/no code:
Geometry, state-of-the-art

angles

1 intersection
distances

areas parallelism

Euclidean Affine Projective

Iso < Aff < PGL

- Geometry Through History, Euclidean, Hyperbolic, and Projective Geometries,

Meighan I. Dillon, Doi: 10.1007/978-3-319-74135-2
- Klein's Erlangen programme:
https://math.ucr.edu/home/baez/erlangen/erlangen tex.pdf

ORama @

I's Geometric Algebra ¢

- N )

The Vector The Bivector
The Vector is an oriented, one dimensional he Bivector is an oriented, two dimensional
Two || Vectors multiply to a Scalar (% quantity. Bivectors naturally represent
Tw vectors anti-commute (€ ¢ €e transformations. S

The n-dimensional geometric algebra R, , . is constructed from p positive, g negative and
7 null vectors called generators, written e;

eij

6 3,00
® 1scalar
* 3vectors e;, e, e
. 2,€13, €
The Scalar The Rotor 3 bvlvectors e2,e3,€x
o 1trivector ez
The Scalars R are included in The product of two vectors, or the
the algebras. every basis n-vector exponentiation of a bivector creates Scalars + Bivectors =
squares to a Real Number. a rotor. (rotation, translation, ..) QUATERNIONS

A generic element of the algebra is called a multivector and is a linear combination of scalar, vector
and n-vector parts.

X=ay+aje; +..+aepp+ ..+ €120

- Course notes Geometric Algebra for Computer Graphics, SIGGRAPH 2019
https://arxiv.org/abs/2002.04509, https://bivector.net

- HESTENES, D. SPACE-TIME ALGEBRA. (BIRKHAUSER, 2015). b01:10.1007/978-3-319-
18413-5.

- CLIFFORD, W.K. 1878. Applications of Grassmann’s extensive algebra. American
Journal of Mathematics 1, 4, 350-358.



https://math.ucr.edu/home/baez/erlangen/erlangen_tex.pdf
https://arxiv.org/abs/2002.04509
https://bivector.net/

6Gs of low/no code:

Geometry, our approach

. GA Interpolation engine
. Build-in Co-op support

. 16% performance boost

1
2
3. Reducing network traffic up to 58%
4
5

. Efficient and smooth transformations

[Network Quality|How to Achieve Best QoE| Metrics on Our Methods |

Excellent

SoA: 30 updates/sec
Ours: 20 updates/sec

33% less bandwidth
16.5% lower running time

xood

SoA: 20 updates/sec
Ours: 10 updates/sec

50% less bandwidth
16.5% lower running time

Mediocre

SoA: 15 updates/sec
Ours: 7 updates/sec

53% less bandwidth
16.5% lower running time

Poor

SoA: 12 updates/sec
Ours: 5 updates/sec

58% less bandwidth
16.5% lower running time

- Eckhard Hitzer, Manos Kamarianakis, George Papagiannaksis, et al. Survey of New Applications of Geometric Algebra. Authorea. February
20, 2023, DOI: 10.22541/au.167687105.52780013/v1

- Kamarianakis, M., Chrysovergis, ., Lydatakis, N., Kentros, M. & Papagiannakis, G. Less is More: Efficient Networked VR Transformation
Handling Using Geometric Algebra. Adv Appl Clifford Al 33, 6 (2023).


https://doi.org/10.22541/au.167687105.52780013/v1

6Gs of low/no code:
Graphs, state-of-the-art
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Graphs = systems of relations
and interactions

Grids Groups Graphs Geodesics & Gauges

Geometric Deep Learning is an umbrella term
introduced in [Bronstein et al] referring to recent
attempts to come up with a geometric unification of
ML similar to Klein’s Erlangen Programme.

DEFINITION: A graph G = (V, E) is a mathematical structure consisting of two finite
sets V and E. The elements of V are called vertices (or nodes), and the elements of E
are called edges. Each edge has a set of one or two vertices associated to it, which are
called its endpoints.

- Bronstein, M. M., Bruna, J., Cohen, T. & Velickovic, P. Geometric Deep Learning - Grids,

Groups, Graphs, Geodesics, and Gauges. arXiv (2021).

- Introduction to Graph Theory, Richard J. Trudeau, 2003

ORama @

pfLightPoint ® Intersection traversal (ISECT) — processes intersection
requests for collision detection and terrain following.

piGeode ® Culling traversal (CULL) — rejects objects outside the view-
ing frustum, computes level-of-detail switches, sorts geometry
by modes

® Drawing traversal (DRAW) — sends geometry and graphics
commands to the graphics subsystem.

7]
«
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£
camera
W
bed
M oven
= M vase
M bowl 5
= ] M bench b5
class: bed clock )
o color: blue, brown W book a
{ p material: wood, fabric M oiler
| obi % area: 2. (]
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m’ | W refrigerator
) 1Y M microwave
|| potted plant
139 dining table
class: living room
0. shape: prism rectangular 12
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3 spotlights, living room (=]
1 windomws, bedroom ~
$ med) M bathroom
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M dining room
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= attributes
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same parent space 0
— occlusion relationship =1
spatial order o
-
relative magnitude volume 5‘
2]

floor number: 3
function: residential
shape: prism rectangalar
area: 13.8ma
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- Armeni, . et al. 3D Scene Graph: A Structure for Unified Semantics, 3D Space, and
Camera. 5664-5673 (2019).

- Rohlf, J. & Helman, J. IRIS performer - a high performance multiprocessing toolkit for
real-time 3D graphics. SIGGRAPH (1994) doi:10.1145/192161.192262.



6Gs of low/no code: Oqua@
Graphs, our approach oo - Tansom
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§ R _~~ pyECSS: For a 3D visual representation ‘\ 1
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Playground ~ Python jupyter notebook examples y. o e e p
N~ ,,:1,/
D — For Entity2: (Tr3.Inverse)*(Tr1)*(Tr2)*Mesh2.vertices
| (column major) root-to-camera local-to-world
Training Settings:
Batch Size: 16
o Geometric Shape dataset Epochs: 50 .
with 2D and 3D shapes Optimizer: Adam with 0.01 LR
| Loss: Cross Entropy
l Scenegraph
3 . . System for
== 3 PointNet++ Architecture Gathering Mesh
Components
®* h /el ' dthedocs.i l
ttps://elementsproject.readthedocs.io . System for
Label for each Tt formatting Mesh
Mesh Component «—— i rained Classifier Components to
in the Scene

Input Format

®* Using s/w design patterns, implement
Entity-Component-Systems in a
scenegraph and GNN approach

- Papagiannakis, G., Kamarianakis, M., Protopsaltis, A., Angelis, D. & Zikas, P. Project Elements: A computational entity-component-system in a scene-
graph pythonic framework, for a neural, geometric computer graphics curriculum. Arxiv (2023), accepted also in Eurographis 2023

Figure 7: GNN training process - Object labelling using ECSS.


https://elementsproject.readthedocs.io/

6Gs of low/no code:
Graphics engines, state-of-the-art

! Unity Learr

VR Development

Developing for SteamVR:

Sevelon fee STeemVR.

Staanv Bost Pia.

Steanvi Prereaul

Steamv Prasiisg

StaanvE Comman.

Steam VI Mow-Tes

Staam VR Quick St

DESIGN GUIDELINES FOR INTUITIVE
VIRTUAL REALITY AUTHORING TOOLS

Adaptation and commonality

interoperability, exchange, data type,
patterns, multiple, modular, export/import
process, hardware compatibility

Automation

inputs, artificial intelligence, algorithms,
translation, reconstruction, active learning,
human-in-the-loop, neural systems

Customization

control, flexibility, interactions, manipulate,
change, transformation, adapt, modify,
programming, editing, modification

Democratization
web-based, popularization, open-source,

! free assets, A-FRAME, WebGL, deployment

Metaphors

natural, organic, real life, real-world,
physicality, abstraction; embodied
cognition

Movement Freedom

manipulation, gestures, position,

¥ unrestricted, selection, interaction, flexible,
" free-form

Optimization and Diversity Balance

trade-off, less steps, fast, complete,
limitation, effective, efficient, simplify,
focus, priorities

Requirements . Features

o

/]

o
e

(32)

"
,/\)
[

G

Documentation and Tutorials

help, support, fix, step-by-step, learning,
practice, knowledge, instructions

Immersive Authoring

WYSIWYG, engagement, 3D modeling,
programming, 3D interaction, paradigm,
creation, HMD

Immersive Feedback

visual, haptic, hardware, multisensory,
physical stimuli, senses

Real-time Feedback

simultaneous, latency, WYSIWYG,
synchronization, preview, immediate, run-
mode, liveness, compilation, direct

Reutilization

retrieve, assets, objects, behaviors,
reusable, patterns, store, library, collection,
search

Sharing and Collaboration

multi-user, multi-player, remote
interaction, community, simultaneous,
communication, network, workspace

Visual Programming

primitives, logic, dataflow, nodes, blocks,
modular, prototype, graphic

- Chamusca IL, Ferreira CV, Murari TB, Apolinario AL Jr., Winkler |. Towards Sustainable Virtual
LY Reality: Gathering Design Guidelines for Intuitive Authoring Tools. Sustainability. 2023;
R 15(4):2924. https://doi.org/10.3390/su15042924

- Coelho, H., Monteiro, P., Gongalves, G. et al. Authoring tools for virtual reality experiences: a
systematic review. Multimed Tools Appl 81, 28037—28060 (2022).
https://doi.org/10.1007/s11042-022-12829-9

Staam VM Duvess.

- https://learn.unity.com/pathway/vr-development

- https://docs.unrealengine.com/4.26/en-
US/SharinaAndReleasina/XRDevelooment/VR/SteamVVR/



https://learn.unity.com/pathway/vr-development
https://docs.unrealengine.com/4.26/en-US/SharingAndReleasing/XRDevelopment/VR/SteamVR/
https://docs.unrealengine.com/4.26/en-US/SharingAndReleasing/XRDevelopment/VR/SteamVR/

6Gs of low/no code: Oqua@
Graphics engines, our approach

b) Insert action*2 on MAGES
COUPLE OF HOURS TO PARSE
ONLINE DOCS/TUTORIALS/EXAMPLES AND

DEPLOY IN 5 LINES OF CODE:

a) Insert action*,** on standard Unity:
TWO FULL DAYS FOR
AN EXPERIENCED DEVELOPER
AND ~150 LINES OF CODE

*only visual correspondence between two examples

a) and b). This code example a) is lacking:

1) networked collaborative capability

2) user analytics and task performance assessment

3) support for different VR HMDs and hand interaction,

4) reusability with different 3D assets v
** Insert action is used to teach trainees how to insert a specific

item at a correct position, orientation via holographic aids and

%2 . . . .
automatic snapping under certain conditions/constraints feature complete action with a) networked collaborative capability,

b) user analytics and assessment, c) different VR HMD support with hand pose
interaction, d) massive reusability with any 3D assets in combination with other
action prototype VR design patterns * =

Zikas, P., Papagiannakis, G., Lydatakis, N., Kateros, S., Ntoa, S., Adami, |., Stephanidis, C., “Immersive visual scripting based on VR software design

patterns for experiential training”, Visual Computer Journal, https://doi.org/10.1007/s00371-020- 01919-0, also presented in Computer Graphics
International 2020, CGI'20, Geneva, Switzerland, 2020
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6Gs of low/no code:
GPUs, state-of-the-art

Hybrld Rendermg Plpelme

corrected image Iens display panel

“Every single pixel will be generated soon.

Not rendered: generated” ). Huang, Nvidia
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- Xie, Y. et al. Neural Fields in Visual Computing and Beyond. Arxiv (2021).

- NVIDIA & nV. NVIDIA Turing GPU Architecture. 1-87 (2018)

- Beyer, J., Hadwiger, M. & Pfister, H. State-of-the-Art in GPU-Based Large-Scale Volume Visualization. Comput Graph Forum 34, 13-37
(2015).



6Gs of low/no code: ORama@
GPUs, our approach

Kamarianakis, M., Protopsaltis, A., Angelis, D., Tamiolakis, M. & Papagiannakis, G. Progressive tearing and cutting of soft-bodies in high-
performance virtual reality. Arxiv (2022) doi:10.48550/arxiv.2209.08531, also presented in ICAT-EGVE 2022 - International Conference on Artificial
Reality and Telexistence and Eurographics Symposium on Virtual Environments



6Gs of low/no code: ORama@
Games, state-of-the-art

GAMIFICATION ELEMENTS

“gamification”: as the use of game design elements
in non-game contexts [Deterding et al 11]

®  Use of game dynamics (e.g. plot), game
mechanics (e.g. rules) and game components

(e.g. points, avatars) in order to engage more
people reations  DYNAMICS

“Serious games”: computer games that are not
limited to the aim of providing entertainment [Chon
et al 2019]

® that allow for collaborative use of 3D spaces that
are used for learning and educational purposes
in @ number of application domains [Macedonia

v

20091 MECHANICS

avatars

unlocking

v

ranking
COMPONENTS

collections virtual goods

- Chon, S.-H. et al. Serious Games in Surgical Medical Education: A Virtual Emergency Department as a Tool for Teaching Clinical Reasoning to Medical Students. Jmir
Serious Games 7, €13028 (2019).

- S. Deterding, D. Dixon, R. Khaled, and L. Nacke, “From game design elements to gamefulness,” presented at the the 15th International Academic MindTrek Conference,
New York, New York, USA, 2011, p. 9.

- Macedonia M (2002) Games soldiers play. IEEE Spectrum 39(3): 32-37



6Gs of low/no code:
Games, our approach

- O still UX Psychomotor
@ moving Simulation
Cognitive
-~ Application
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< | T R u 7 360° Video
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Clearly ~ Somewhat Almost Fully Interactivity
artificial humanlike humanlike humanlike
FIGURE 3 | Predicted affinity levels (from negative to positive) for still
and moving of
h levels. The istic uncanny curve is overlain on the Hyper-modal I

data for illustration.

Experiences

FIGURE 7 | Left: The Uncanny Valley (UV) effect: affinity (empathy, likeness, attractiveness) vs human-likeness from (Katsyri et al., 2015). Right: The same
phenomenon is observed when comparing the user experience vs the interactivity (level of detail and automation of every action) (Zikas et al., 2020).

- Zikas, P. et al. Virtual Reality Medical Training for COVID-19 Swab Testing and Proper Handling of Personal Protective Equipment:

Development and Usability. Frontiers Virtual Real 2, (2022).

- Papagiannakis, G., Gamification and Serious Games. in Encyclopedia of Computer Graphics and Games vol. 21 1-4 (Encyclopedia of Computer

Graphics and Games, 2018).



6Gs of low/no code: ORama@
Generative Al & GNNs, state-of-the-art
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Figure 3: Qualitative comparison of GET3D to the baseline methods in terms of extracted 3D
geometry. GET3D is able to generate shapes with much higher geometric detail across all categories.

- https://github.com/keijiro/AlCommand

- Text2Room: Extracting Textured 3D Meshes from 2D Text-to-Image Models, https://arxiv.org/abs/2303.11989

- https://pinar-seyhan-demirdag.medium.com/the-ultimate-quide-to-3d-model-and-scene-generation-papers-feb-2023-befea0c24967
- Gao, J. et al. GET3D: A Generative Model of High Quality 3D Textured Shapes Learned from Images. (2022)

- Wu, Z. et al. A Comprehensive Survey on Graph Neural Networks. IEEE T Neur Net Lear 32, 4-24 (2021).



https://github.com/keijiro/AICommand
https://arxiv.org/abs/2303.11989
https://pinar-seyhan-demirdag.medium.com/the-ultimate-guide-to-3d-model-and-scene-generation-papers-feb-2023-befea0c24967

6Gs of low/no code:
Generative Al & GNNs, our approach

MAGES No-code platform
(Generative-Al based, no developer needed)

Text to training

scenegraph Medical VR
VR editor application in
one day

Text to scene

Text to 3D object

MAGES SIM template Library (reach 100 sims as medical VR apps)

Made with MAGES SDK - Pt. 1 ORama @ Made with MAGES SDK - Pt. 2

» 43"

ORama @

MAGES SDK Low-code platform*
(support all VR/AR/mobile h/w
devices, 1 developer needed)

o<,

*P. Zikas et al., "MAGES 4.0: Accelerating the World’s Transition to VR
Training and Democratizing the Authoring of the Medical Metaverse,"
in /EEE Computer Graphics and Applications, vol. 43, no. 2, pp. 43-56, 1

March-April 2023, doi: 10.1109/MCG.2023.3242686.,
o ‘ 0035619


https://ieeexplore.ieee.org/document/10038619

) The world of immersive technology
V4 is no longer hype-we'reliving it.




Generated realms:
Immersive visual analytics, state-of-the-art

Immersive Data Visualization Type by Task Taxonomy

d) Details-
(a) Overview (b) Zoom (c) Filter },n’.demand (e) Relate (f) History  (g) Extract (h) Timestep
1 1 1 1 Detalls 1 3 1 1 1
& @ G ﬂl@
4 @ &
- »
Mini-map Zoom in & Slider View details  Highlighting & Linking _Revisit Grab data Follow
out rushing instance timepath
2 2 2 | (@ 4 2 < 2
4 @ A . ~ \\\Q

@Aur. A %

1k & e
First-person On/off Collapse & Annotate & Comparing View previous Timeline player
view overlay expand marking sequence

7
@ Select and click action ® Drag action

Time sequences

- Kraus, M. et al. Immersive Analytics with Abstract 3D Visualizations: A Survey. Comput Graph Forum 41, 201-229 (2022).

- Siang, C. V. et al. An Overview of Immersive Data Visualisation Methods Using Type by Task Taxonomy. 2021 leee Int Conf Comput Icoco 00, 347-352 (2021)
- Dieckmann, P., Lahlou, S. (2019). Visual Methods in Simulation-Based Research. In: Nestel, D., Hui, J., Kunkler, K., Scerbo, M., Calhoun, A. (eds) Healthcare
Simulation Research. Springer, Cham. https://doi.org/10.1007/978-3-030-26837-4 15



https://doi.org/10.1007/978-3-030-26837-4_15

Generated realms: ORama@
Immersive visual analytics, our approach

Irdd Person YView

Manos Kamarianakis, llias Chrysovergis, Mike Kentros, and George Papagiannakis. 2022. Recording and replaying psychomotor user actions in VR. In ACM SIGGRAPH
2022 Posters (SIGGRAPH '22). Association for Computing Machinery, New York, NY, USA, Article 30, 1-2. https://doi.org/10.1145/3532719.3543253,
https://youtu.be/ _aoEAOzlyPg



https://youtu.be/_aoEAOzlyPg

Generated realms: ORama\@
Metaverse, state-of-the-art

Technology terms use Social Secritity & Trust &
and tec Acceptability Privacy Accountability

2020

Content Creation Virtual Economy

Multiplayer game
Virtual Reality experience Avatar eer developing #AR #MR and #VR tools to

| Augmented Reality filter oin our multidisciplinary team of Doctors,
5G Connection ) ists, and Engineers and inspire hope to

AR Cloud ds. #innovation #vrexperience

o 'experience #digitalhealth
Digital Avatar w .
Digital Event User Interactivity Extended Reality

Ecosystem

The Metaverse

7
—/

ML classifier = - Artificial Intelligence/ Robotics/ s Augmerited View job
-l Computer Vision 5
E-commerce 5 Blockchain loT
kchai c ted States
Blockehain - Edge/ Cloud
Internet @

| Videocall
Hardware Infrastructure

- Park, S.-M. & Kim, Y.-G. A Metaverse: Taxonomy, Components, Applications, and Open Challenges. Ieee Access 10, 4209—4251 (2022).
- Lee, L.-H. et al. All One Needs to Know about Metaverse: A Complete Survey on Technological Singularity, Virtual Ecosystem, and Research Agenda. Arxiv (2021).
- https://george-papagiannakis.medium.com/my-two-cents-on-the-metaverse-why-it-is-important-and-how-to-build-it-using-latest-computational-e6428666a57¢c



https://george-papagiannakis.medium.com/my-two-cents-on-the-metaverse-why-it-is-important-and-how-to-build-it-using-latest-computational-e6428666a57c

Generated realms:
Metaverse, our approach

https://ieeexplore.ieee.org/document/10038619


https://ieeexplore.ieee.org/document/10038619
https://ieeexplore.ieee.org/document/10038619

Generated realms: ORama@
Edverse, state-of-the-art
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FIGURE 1
The framework of the metaverse in education.
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- Zhang, X., Chen, Y., Hu, L. & Wang, Y. The metaverse in education: Definition, framework, features, potential applications, challenges, and future research topics
Front Psychol 13, 1016300 (2022)

- Source: STRIVR webinar: http://www.virtualrealityrental.co/blog-post/applications-of-virtual-reality Webinar - STRIVR - Virtual Reality for Employee Training


http://www.virtualrealityrental.co/blog-post/applications-of-virtual-reality
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Edverse, our approach
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loannides, M., Magnenat-Thalmann, N., Papagiannakis, G., (Eds), Mixed Reality and Gamification for Cultural Heritage, Springer-Nature,
DOI: 10.1007/978-3-319-49607-8, 2017



Generated realms:
Medverse, state-of-the-art

1. Tumor excision
2. Spinal Fusion surgey
3. Vein AR Projection

: \ Orthopedics 1. Preoperative Awareness
/ j / . [2. Mother and fetus
& - . |interactions
| { 3. Prenatal Exercise
R \ 4. Distraction in Labor
. Dentistry @ - . Obstetrics
/ 3 @ \ /

=

1. Anatomy Visualisation
2. Maxillofacial surgery
3. Dental Consultation
4. Distraction therapy

4 AR ¥
s \\ 11 /I ‘ s
> % . / P
Face Aesthetic | / F g === %i
reconstruction | M s Distraction therapy
using 3D imaging | | % / Metaverse \ e
Anaplasty , in \Paediatrics

_Clinical Care -

) e

Oncology Neurology
1. Liver cancer Concussion
treatment iacove

_ Ablation detection i

- Bansal, G., Rajgopal, K., Chamola, V., Xiong, Z. & Niyato, D. Healthcare in Metaverse: A Survey On Current Metaverse Applications in Healthcare. IEEE Access PP,
1-1 (2022)

- Cerasa, A., Gaggioli, A., Marino, F., Riva, G. & Pioggia, G. The promise of the metaverse in mental health: the new era of MEDverse. Heliyon e11762 (2022)
doi:10.1016/j.heliyon.2022.e11762

-Yang, D. et al. Expert consensus on the metaverse in medicine. Clin Ehealth 5, 1—9 (2022).




Generated realms:
Medverse, our approach

We have proven ORamaVR psychomotor training

that medical VR (procedural steps, technical
performance, visuospatial skills,

efficiency, and flow)

training facilitates
skills transfer from
the virtual world to
the real

control group ORamaVR

Hooper et al 2019, NYU, USA (N=14), Journal of Arthroplasty*

ORamaVR psychomotor training
(user satisfaction)

ORamaVR

control group

Birrenbach et al 2021, Inselspital, Switzerland
(N=29), Journal of Medical Internet Research*

**https://www.sciencedirect.com/science/article/pii/S0883540319303341
*https://games.jmir.org/2021/4/e29586/



https://www.sciencedirect.com/science/article/pii/S0883540319303341
https://games.jmir.org/2021/4/e29586/




https://www.mauritshuis.nl/en/press/persarchief/2019/rembrandt-reality/



Computational science + XR experiential technologies ?



Computational Science & Innovation ORama

Science, Computational Science, and Computer

Science: At @ Crossroads Why Computational Science?

he US. Congress passed the High Performance Computing and
Communications Act, commonly known as the HPCC, in December 1991
This act focuses on several aspects of computing technology, but two have
received the most : comp science as embodied in the A . " . . - .

Grand Chall (Table 1) and the National Research and Educational d I f Id( h I
Newwork (NREN). The Grand Crallenges are engineering and scencific n interdisciplinary field (physica
problems considered vital 10 the economic wellbeing of the U.S. Many of . . . t t .
these problems, h as d d d global climate modeling, haw h

e e = e e sciences, engineering, mathematics,
capable of transmitting in the terabit-persecond range — approximately ten

o o
times faster than we can currently ransmit data. The exact goals of the HPCC Computer sc,ence) Whose t’me has come
are published in a pamphlet and updated annually [7)

The science and engineering components of the HPCC require an inter- B
disciplinary approach to sohving very difficult problems. The solutions _— aga n:

require the concerted actions of physical scientists, engineers, mathematical
scientists, and computer scientists. Computational science embraces this

collaborative effort among many diverse disciplines. In the final analysis, the ° Ad d | b |

B I i e i i i ressing compiex prooiems
Our purpose is 10 ask whether today's computer scientists are able 1o take

up the challenge of computational science. Some might argue that compu-

b bl e et L e that have important implications

interest comprise the total domain. Indeed, it is strange that one has to argue

for scientific applications as a part of computer science, since, after all, .
modern computing’s roots are in scientific and engineering applications. t h r r l k d
An exact definition of computational science is open to debate. There are O u a n I n ’
many programs in the US. and elsewhere that use the term, and cach .
program probably has its own view of computational science. We outline the ° U I k | t d t
Gucamaon Unlverity view of computaional scicnce ss 0ue posib approach niikely to succeed In near term
That view W three P to P I science: applica-
tions, algorithms, and architectures. We visualize this as a pyramid supporting . .
the science and engineering. Applications need not be restricted to the W|th out fu rt h er a dva nces In
traditional science and engineering applications; for example, complex
econometric models can also benefit from computational science
The conduct of computational science, in the Clemson view, is inter- ft d h d
disciplinary. This interdisciplinary thinking demands that the constituent SO Wa re a n a r Wa re
disciplines (physical sciences, engineering, mathematics, computer science)
maintain their autonomy. Within computational science, a computer

e s s g S o e e » Computer science is generally

in science or engineering
Although computational science is not for every computer scientist,

e not participating in science or

1. Comp | science is add that have important

e Iamekind. Thee bl e complen s engineering applications or
D. E. Stevenson. 1994. Science, computational science, and preparing students to do so
computer science: at a crossroads. Commun. ACM 37, 12 (Dec.
1994), 85-96. DOI:https://doi.org/10.1145/198366.198386




ence & Innovation:

al medical XR Computational medical XR is a new
;&i a interdisciplinary field, bridging life sciences, with
e ‘ . mathematics, engineering and computer

a - £ i science.

It unifies computational science (scientific
computing) with intelligent extended
reality and spatial computing for

the medical field.

It extends significantly clinical XR by
* bringing on
computer simulation and other
forms of computation
*  from numerical analysis,
computational geometry,
computational vision and
computer graphics with
theoretical computer science and
machine learning, in order to
solve hard problems in medicine

Papagiannakis, G., “A computational medica discipline”, httpsa v.org/abs/2108.04136


https://arxiv.org/abs/2108.04136
https://cns.unt.edu/clinical-xr

Computational Science & Innovation: ORama @
“do good” (while making S)

Fast-growing FORCE in Universitiies:

Influence technology and business models: "do good" (while making S)

Growing realization that you can actually set norms, guidelines and even
standards in new ventures for positive social purpose, and do this as a FOR-
PROFIT (not as NFP)

Over the 30 social innovation champion students at Stanford GSB, 26 are
working on big, social problems and are for profits! (complete flip form 7-10
years ago!) [Steve Ciesinski, Stanford GSB and ex-SRI president]



Computational Science & Innovation: ORama @
Linear model of innovation?

* Propagated by Vannevar Bush,
1945: basic curiosity-driven
science is the seed corn that
eventually leads to new
technologies and innovations

* Matt Ridley points out in his book
How Innovation Works, sometimes
it's a two-way street: “It is just as
often the case that invention is the
parent of science: techniques and
processes are developed that
work, but the understanding of
them comes later




Conclusions

ARE YOU READYTO

TRANSFORM
LEARNING
IN YOUR
ORGANIZATION?

==

/ [

ORama@

* XR computing is transforming

education & training

e Several grand challenges still

exist on authoring the
forthcoming metaverse

* No-code (generative Al) tools

have arrived and are
transforming software 2.0



Final quotes

-

4 "Geometry will draw the soul towards truth and create the
spirit of philosophy"
Plato

"You keep on learning and learning, and pretty soon you
learn something no one has learned before"
* Richard Feynman

“Meaninglessness inhibits fullness of life and is therefore
equivalent to illness. Meaning makes a great many things
endurable—perhaps everything”

\ C.dung

Source: Accenture Consulting. WAKING
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