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XR and Spatial computing for medical training?

slmulat:yﬁ

conthPC natural voice //
communication /
nawgabon lhs:de
virtual env;mnment

simulation supervlsor trainee

o Enties | e Actons | a St Vorbles | B Decsion |.;u.v.m Jroug moao Tree | @ Giobel Decwons Abiiguts

Canvol Scenanio Tree Navigator
Fompoent =T Tolieaiz ovel3
“ on_wok_to_the_injardl ¢1 ackorVoice_Hurmdp |41 achoaVorce_OK <l actionVoice_GoodNow
——] ) 1) )
[ »  |@sTaRT_ewian. W Chek_4_Satery  Check_Responsiv BOpen Aiways

=

scenario tree expands @ Opon_Aimwoys_o current
— Mwmlnmm+—*.m\ |
of the scenario execution step!

E | | . P

Possible-Decisions hist

Gilobal Opsional Decisions.

Ask_Nex!_inerucion
Sey_|_dont_know_whot_to_do
Say_OK

Soy_No_|_dont optional actions Do |
at the current scenario step Sovves Bt oo_cory | (AIWAYS @vailable)

Tetal Time-cut

Neod Teme-out

- M Ponder, B Herbelin, T Molet, S Schertenleib, B Ulicny, G Papagiannakis, N Magnenat-Thalmann, and D Thalmann. 2002. Interactive Scenario Immersion:Health
Emergency Decision Training in JUST Project. Proc. Of 1st International Workshop on Virtual Reality Rehabilitation, VRMHR2002, Lausanne, (November 2002), 87—-101.
- Michal Ponder, Bruno Herbelin, Tom Molet, Sebastien Schertenlieb, Branislav Ulicny, George Papagiannakis, Nadia Magnenat-Thalmann, and Daniel Thalmann. 2003
Immersive VR decision training: telling interactive stories featuring advanced virtual human simulation technologies. DOI:https://doi.org/10.1145/769953.769965



XR and Spatial computing for education?
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MIRALab - University of Gen

Papagiannakis, G. et al. LIFEPLUS: Revwal ofllfe in ancient Pompeii. Proc. of Virtual Systems and Multimedia, VSMMO02, Gyeongju (2002)
Papagiannakis, G. et al. Mixing Virtual and Real scenes in the site of ancient Pompeii. Computer Animation and Virtual Worlds, John Wiley and Sons
Ltd 16, 11-24 (2005)




150+

Years outdated
medical educational
residency model:
master - apprentice

18M

Medical professionals'
shortage by 20230

5B

People lack access to
affordable surgical and
anesthesia care
according to WHO

The Anatomy Lesson of Dr.
Nicolaes Tulp, 1632, Rembrandt,
Mauritshuis museum,

The Hague, Netherlands




Spatial Computing, Medical Metaverse! and Digital Twins oquq@
are revolutionizing healthcare and education

81%">

Of healthcare executives say the
metaverse will have a positive
impact on their organizations

5B$3 il 1 B\

5N

By 2030, the healthcare metaverse N =gV \ : T\
market will grow by 48.3% CAGR || i e, RS e { o
o 5 \ W ANE N 1&

and be worth $5.37 billion

570%"

Reduction in learning time by using
immersive medical VR training

. https://ieeexplore.ieee.org/document/9940237
. https://www.accenture.com/us-en/insights/health/digital-health-technology-vision

. https://finance.yahoo.com/news/healthcare-metaverse-market-projected-worth-122100949.html
Lohre, R., Bois, A. J., Athwal, G. S. & Goel, D. P. Improved Complex Skill Acquisition by Immersive Virtual Reality Training. J Bone Joint Surg Am Latest Articles, 1-10 (2020).

POWN
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Computational medical XR is a new
interdisciplinary field, bridging life sciences, with

% ; mathematics, engineering and computer
e’ N science.
e I It unifies computational science? (scientific

computing) with intelligent extended
reality and spatial computing for
the medical field.

It integrates computational

methods from computer

graphics, computational

geometry, vision and deep

learning to solve hard problems

in medicine and neuroscience:

* low-code/no-code authoring
XR platforms

* XR medical training

* XR surgical planning

* XR operative navigation

* XR for rehabilitation and

therapeutics


https://arxiv.org/abs/2108.04136v3
https://arxiv.org/abs/2108.04136v3
https://arxiv.org/abs/2108.04136v3

Computational Medical XR
Overview

Frontiers SIGGRAPH 2023 talk?
Frontiers SIGGRAPH 2023 workshop?

Training Planning Rehabilitation Therapy

80

Navigation Patients

Physicians,
Surgeons, Nurses

Generic 3D Patient-specific 3D Patient medical record

anatomical model digital-twin

1 https://s2023.siggraph.org/presentation/?id=ftalk 101&sess=sess408
2 https://s2023.siggraph.org/presentation/?id=fwork 109&sess=sess287, 2023



https://s2023.siggraph.org/presentation/?id=ftalk_101&sess=sess408
https://arxiv.org/abs/2108.04136v3

Why now for computational medical XR?

Stable Diffusion prompt:

“doctors and nurses with 3D VR and AR glasses in digital and real objects and
environments integrated and communicating between each other based on
immersive experiences”

“After years of validation and use by early
adopters — XR medical technology is poised to
move to the mainstream; recent changes in access

and cost make XR quite affordable”

Dr. Walter Greenleaf,
Stanford Health Care & Virtual Human Interaction Lab

“The biggest challenges in healthcare are (1)
access—there aren’t enough enough good doctors
to provide timely care to all who need it (and
clinicians are leaving the field in droves due to
burn out), and (2) cost—the cost of healthcare has
skyrocketed, largely because of increasing labor
costs.

Al will solve both of these issues.”

Daisy Wolf and Vijay Pande,
https://al16z.com/2023/08/02/where-will-ai-have-the-biggest-
impact-healthcare/



https://a16z.com/2023/08/02/where-will-ai-have-the-biggest-impact-healthcare/
https://a16z.com/2023/08/02/where-will-ai-have-the-biggest-impact-healthcare/

ORoma@

Metaverse* = Internet(3D)A' &= XR

The Rules * *x

Rule #1. There is only one Metaverse.

Rule #2: The Metaverse is for everyone.

Rule #3: Nobody controls the Metaverse.

Rule #4: The Metaverse is open.

Rule #5: The Metaverse is hardware-independent.

Rule #6: The Metaverse is a Network.

Rule #7: The Metaverse is the Internet.

* Source: A. Graylin, HarvardXR, April 2023
** https://medium.com/meta-verses/the-seven-rules-
of-the-metaverse-7d4e06fa864c

Stable Diffusion prompt:
“a girl in VR glasses experiencing metaverse worlds”



https://medium.com/meta-verses/the-seven-rules-of-the-metaverse-7d4e06fa864c
https://medium.com/meta-verses/the-seven-rules-of-the-metaverse-7d4e06fa864c

European

AN EU IITIATIVE ON WEB [ ORama @

4.0 AND VIRTUAL WORLDS: [

' &:ﬁ:ﬁ:‘;ﬁ:ﬁ?&ﬂm . Virtual Worlds and Web 4.0 *

#DigitalEV
#VirtualWorldsEU

The Commission has adopted a strategy on Web 4.0 and virtual worlds to steer the next V| rt ua I WO rI d S.
technological transition and ensure an open, secure, trustworthy, fair and inclusive . . . .
Persistent, immersive environments based

digital environment for EU citizens and businesses and public administrations.
on 3D and extended reality (XR)

| technologies
d» © ©o© 0o

Empowering people Business: Government: Governance: W b 4 O o
and reinforcing skills supporting a supporting societal to set up the e . .
to foster awareness, European Web progress and virtual structures for .. . .
laccess t? trustworthy 4.0 industrial public services the EU to steer Dlgltal an d real Objects an d en Vlron m en ts
information and build ecosystem to scale up to leverage the the openness of
a talent pool of virtual excellence and address opportunities virtual virtual worlds. H 4 4
o S b Lintbbegils integrated and communicating between

each other, enabling immersive experiences

23 RECOMMENDATIONS

The Commission hosted a European Citizens’ Panel on Virtual Worlds.
A representative group of citizens made 23 recommendations on citizens’
expectations for the future, principles and actions to ensure that virtual
worlds in the EU are fair and citizen-friendly.

*Virtual worlds: i i i ; based on 30 and g ret_:litykm)
,m;m’e:‘,::i;ﬂ::‘” o i el * Source:
https://digital-strateqy.ec.europa.eu/en/library/virtual-worlds-and-web-40-
. ,ﬁg‘ factsheet


https://digital-strategy.ec.europa.eu/en/library/virtual-worlds-and-web-40-factsheet
https://digital-strategy.ec.europa.eu/en/library/virtual-worlds-and-web-40-factsheet

VR simulation-based training for surgical education: ORama @
where to go next?

) Springer Link

Home > Global Surgical Education - Journal of the Association for Surgical Education > Article

Review | Published: 22 March 2023
Current status of virtual reality simulation education for
orthopedic residents: the need for a change in focus

Karen J. Dickinson £

Global Surgical Education - Journal of the Association for Surgical Education 2, Article number: 46
(2023) | Cite this article

44 Accesses | Metrics

Current literature pertaining to VR
training for orthopaedic residents
is focused on establishing

® Initial search identified 1,394 articles, validity e!nd rarely forms part
, : : . : . & of a curriculum. Where the focus
Of which 61 were included in the final qualitative is ed . h .
synthesis. 1S e ucation, t € maj ority are
discrete educational modules and
in Bl amalgam of orthopedic skills. This
® The majority of studies (70%) focused on simulator suggests focus is needed to
validation. embed VR simulation training

- Cate, G., Barnes, J., Cherney, S. et al. Current status of virtual reality simulation education for orthopedic residents: the need for Within formal curricula.
a change in focus. Global Surg Educ 2, 46 (2023). https://doi.org/10.1007/s44186-023-00120-w



" OFTWARE &

CHANGE THE WORL

We become what we behold.
We shape our tools, and then
our tools shape us.

Marshall McLuhan

ORoma@

visual
input
4 v'audio
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Before Desktop Mobile Heads-Up
Computing Computing Computing Computing

Heads-up computing*

Do our tools really complement us, or
are we adjusting our natural behavior
to accommodate our tools?

* Shengdong Zhao, Felicia Tan, and Katherine Fennedy. 2023. Heads-Up
Computing Moving Beyond the Device-Centered Paradigm. Commun. ACM
66, 9 (September 2023), 56—63. https://doi.org/10.1145/3571722



METAVERSE GENERATION (VIRTUAL WORLDS):
CODE -> LOW-CODE -> NO-CODE (GENERATIVE AI)

Existing Code Solution (Team)
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4 - 8 months 200k - 400k CHF
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ORama @

No-code Generative Al

% Bt

Low-code SDK (1 Dev)

& 5 | &

25k — 50k CHF 1- 2 days 0.5k — 1k CHF

884

0.5 - 3 months

0

~—~— ~—
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XR draws on Al

“In order to get to ultrarealistic and useful
3D, there’s a need to step beyond
hardware and incorporate Al.

Even the most powerful GPU wouldn’t be
able to generate high-quality ray-traced
3D models in real time.

Just when Moore’s Law is expiring and
graphics as usual has run into a roadblock,
Al has appeared as a valuable tool.

It provides us with new and powerful
methods to push graphics forward, by
being smarter about the rendering
process.

We are at the cusp of enormous
innovation in the 3D rendering space”

Samuel Greengard. 2023. 3D Modeling Draws on Al.
Commun. ACM 66, 8 (August 2023), 15-16.
https://doi.org/10.1145/3603748
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Deep learning and generative Al

“Deep learning takes data points and turns
them into a query-able structure that
enables retrieval and interpolation
between the points.

You could think of it as a continuous
generalization of database technology.”

“It is categorically different from even the
simplest of embodied biological agents. As
in, it's an entirely different category, with
no shared characteristics.

Analogies to the brain are just as
misleading as when people used the same
analogies to describe computers in the
1950s.”

F. Chollet, Google Al

Stable Diffusion prompt:
“an explosion of colorful powder”
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which are the top medical VR training companies worldwide?

As of my knowledge cutoff in September 2021, several companies were making significant 0 d &P
strides in medical VR training. They are using virtual reality to transform medical education
and training, allowing healthcare professionals to practice procedures and build skills in a

safe, controlled environment.
Here are some of the leading companies in the field:

1. Osso VR: Osso VR offers a surgical training platform that allows surgeons to practice
procedures in a virtual operating room. The platform is used by medical device
companies, hospitals, and educational institutions worldwide.

2. FundamentalVR: FundamentalVR provides a VR training platform for surgeons that
combines virtual reality with haptic feedback to create a more immersive and realistic
training experience. The platform allows trainees to feel the texture of virtual tissues and
materials, enhancing the learning experience.

3. Surgical Theater: Surgical Theater offers a platform that combines VR with patient-
specific imaging data to create a 360° 3D view of a patient's anatomy. This platform is
used for both patient education and surgical planning.

4. VirtaMed: VirtaMed's VR simulators provide training in various medical specialties,
including orthopedics, urology, and gynecology. The company's simulators combine
high-fidelity graphics with original instruments and anatomic models for a realistic
training experience.

5. EchoPixel: EchoPixel's technology allows medical imaging data to be displayed in 3D,
making it possible for doctors to interact with patient-specific organs and tissues in an
open 3D space.

6. ORamaVR: ORamaVR is developing a VR platform for training healthcare professionals.
Their platform uses the MAGES SDK, which allows developers to create customized
training scenarios.

7. MediView XR: MediView XR has developed an augmented reality (AR) platform for
surgical navigation, providing real-time 3D holographic visualization of the patient's

anatomy during surgery.

ORama @

What is Generative Al?

Al models capable of generating new,
open-ended and creative content:
- Text

Images

videos

music

3D models

3D animations

Based on Foundational Models (Large
Language models) and variations of
the Transformer Al model




(

Writing

.

ChatGPT is the world's
most advanced Al text
generation tool.

Instantly create content
for your blog, social
media, website, and
more.

An Al-powered content
generator for all your
marketing needs.

Video

£ Fiiki

Turn text into videos with
Al voices

0 SuperCreator

Create short form videos
10x faster using Al

Turn any image, video
clip or text prompt into a
compelling piece of
video.

.

Audio

G Krisp

The best Al tool to
eliminate background
noise during calls.

m Altered

An Al tool to record and
edit your voice
recordings everywhere.

Real-time voice changing
and custom sound
effects for every game
and app.

Y il

Coding

Suggests code and
entire functions in real-
time, right from your
editor.

‘ AutoRegex

Converting plain English
to RegEx with Natural
Language Processing.

$ | Lightning AI

Fast and minimal
libraries to train and
deploy Al models.

2
4

Y4

Productivity

An Al assistant to get
answers quickly and

easily

Slides Al

Create compelling
presentations with Al in
seconds.

Write better in Notion
with the help of AL Create
better content 10x faster.

Y4

Images

(

@ Midjourney

Midjourney uses Al to
create images from text
descriptions.

0 RocketAl

Generate creative images
that perfectly capture
your unique brand style

BRIA allows you to
generate high-quality
images with one click

ORama @

Generative Al tools
are increasing productivity today

https://www.linkedin.com/feed/update/urn:li:activity:7061327376017678336?utm source=share&

utm medium=member desktop



https://www.linkedin.com/feed/update/urn:li:activity:7061327376017678336?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/feed/update/urn:li:activity:7061327376017678336?utm_source=share&utm_medium=member_desktop

FINANCIAL TIMES

Artificial Intelligence

Generative Al exists
because of the transformer

By Visual Storytelling Team and Madhumita Murgia in London SEPTEMBER 12 2023

https://ig.ft.com/generative-ai/



https://ig.ft.com/generative-ai/

basic units that can be encoded. Tokens often

represent fractions of words, but we’ll turn each full

el 11179 & LS ~We i go i to  work i by i train

https://ig.ft.com/generative-ai/



https://ig.ft.com/generative-ai/

example, LLMs first observe it in context using

enormous sets of training data, taking note of

collating text published on the internet, with new

LLMs trained using billions of words.

always find it | rewarding || to

The team delegated the

https://ig.ft.com/generative-ai/

: admirable

work on || creatfive |projects

responsibilities evenly among me


https://ig.ft.com/generative-ai/

Eventually, we end up with a huge set of the words

https://ig.ft.com/generative-ai/



https://ig.ft.com/generative-ai/

As the model g this set of words, it

produces a vector — or list of values — and adjusts

fraining data. This vector is known as a word

embedding.

https://ig.ft.com/generative-ai/

work polka


https://ig.ft.com/generative-ai/

A word embedding can have hundreds of values,
each representing a different aspect of a word'’s
meaning. Just as you might describe a house by its
characteristics — type, location, bedrooms,
bathrooms, storeys — the values in an embedding
quantify a word’s linguistic features.

The way these characteristics are derived means
we don’t know exactly what each value represents,
but words we expect to be used in comparable

ways often have similar-looking embeddings.

(IR L NIREIN
= 1TIIITHIET 71

https://ig.ft.com/generative-ai/



https://ig.ft.com/generative-ai/

By reducing the hundreds of values each
embedding represents to just two, we can see the

distances between these words more clearly.

train
college bus
car
school
work

¢ on, .
POORN; -in |
with 7"

https://ig.ft.com/generative-ai/
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We might spot clusters of m or modes of

, and being able to quantify words

in this way is the first step in a model generating
text.

https://ig.ft.com/generative-ai/
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A key concept of the transformer architecture is
self-attention. This is what allows LLMs to

understand relationships between words.

| have no interest in politics

https://ig.ft.com/generative-ai/
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text and decides which others are most important

1 i have || no | interest ii in || politics |

to understanding its meaning.

Before transformers, the state of the art Al
translation methods were recurrent neural

networks (RNNs), which scanned each word in a

senfence and processed it sequentially.

With self-attention, the transformer computes all

the words in a sentence at the same time.

Capturing this context gives LLMs far more

sophisticated capabilities to parse language. | have no interest in pO|iTiCS

In this example, assessing the whole sentence at

once means the transformer is able to understand (™)

that is being used as a noun to explain an

individual’s take on politics. 1 i have i no | interest | in || politics

https://ig.ft.com/generative-ai/
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The benefits of self-attention for language

processing increase the more you scale things up.

It allows LLMs to take from beyond

sentence boundaries, giving the model a greater

understanding of how and when a word is used.

because it was delicious.

had a red collar

ate dinner at 6 pm

https://ig.ft.com/generative-ai/

was his owner's best friend

loved playing fetch
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ORama@

Generative Al in Medicine

n Al for Healthcare

Al can revolutionize medical research and

improve patient outcomes.

a Generative Models

Generative Al models can generate synthetic
medical data and enhance diagnostic

accuracy.

a Deep Learning

deep learning algorithms are used to train

generative models and generate medical insights.

Midjourney prompt:
“a combination of brain MRI, a neural network graphic and an AR headset, cinematic, 3D”




ORama@

© GLASS Gen Al applications in Medicine

Medical Imaging Analysis

Glass Al combines a large language model (LLM) with
a clinical knowledge database, created and _ i ) )
maintained by clinicians, to create DDx and Clinical in radiology with generative

Plan outputs. models for image reconstruction

Improve accuracy and efficiency

. . and segmentation.
71 year old male with a history of Ml presents with subacute progressive dyspnea on Vlrtual Drug Trlals
exertion and is found to have bilateral lower extremity edema, an S3 heart sound, and

JVD on physical exam, EF newly revealed to be 30%.

Accelerate drug development by

PPN v simulating and predicting drug Disease Modeling
efficacy and side effects.

Subacute Progressive Dyspnea on Exertion

Create realistic disease models

A 71-year-old male with a history of MI presents with subacute progressive dyspnea on exertion, bilateral
lower extremity edema, an S3 heart sound, and JVD on physical exam. The patient has a newly revealed

ejection fraction (EF) of 30%, indicating heart failure with reduced ejection fraction (HFrEF). to Study disease progression a nd
Dx:
» Strict I/0s, QD standing weights

: To develop personalized treatment
* BNP or NT-proBNP, +/- troponin

* BID BMP + Mg, goal K>4.0, Mg>20 .. . . Strategies_
" Liid panel, HbATo Clinical diagnosis

« Iron, TIBC, Ferritin L3
* ANA, RF, HIV, SPEP/UPEP, serum FLCs, TSH w/ free T4 for new Dx of HF
« Consider ischemic evaluation for new Dx of HF (CT coronary, Coronary Angiogram, Stress test)

T Develop personalized diagnostic

and treatment strategies.

Zhavoronkov, A., Ivanenkov, Y.A., Aliper, A. et al. Deep learning enables rapid
identification of potent DDR1 kinase inhibitors. Nat Biotechnol 37, 1038—1040
https://qglass.health/ai/ (2019). https://doi.org/10.1038/s41587-019-0224-x



https://doi.org/10.1038/s41587-019-0224-x
https://glass.health/ai/

Advantages and Limitations of Gen Al in Medicine

Advantages Limitations

Increase efficiency, accuracy, and Address challenges related to data
scalability in medical research and quality, model interpretability, costs
diagnosis. for training-inference

Ethical Considerations and Challenges

Privacy and security concerns in handling sensitive medical data
Ensuring fairness and avoiding bias in Al-based medical decision making

Transparency and explainability of generative Al models for regulatory compliance



Personalized
Medicine

generative Al to develop

tailored treatments based

on individual patient data.

Remote Patient
Monitoring

generative Al can enable
remote monitoring and
telemedicine for better

healthcare accessibility.

Future Trends and Implications of Gen Al in
Medicine

Collaborative Al-
Doctor Partnership

harmonious collaboration
between Al algorithms and

medical professionals.
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THE PROBLEM

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

LENGTHY CREATION TIMES: 2 — 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/

THE SOLUTION

MAGES XR training low-code/no-
code authoring platform™:

* ¢ SKILLS TRANSFER,
©":""  COMPETENCY ASSESSMENT

* ¢ SCALING TRAINING
©":"" LOW-COST AND ON-DEMAND

LOW-CODE XR TRAINING AUTHORING
FASTER (8X), AT LOWER COST (8X)

NO-CODE XR TRAINING AUTHORING
IN FEW HOURS BY NON-DEVELOPERS
(FORTHCOMING) TR recograee ™ L Ml ot

A Yo 'ﬁﬂ.".. T Ny o_""' » i

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



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

THE PRODUCT ORama ‘@

MAGES SDK

15 October 2023

We have created the best low-code,
Medical XR Authoring Platform SDK:

° PROPRIETARY IP WITH 5 KEY MED-XR
ALGORITHMS (PATENTABLE):

Multiplayer soft / hard tissues
DL-based unlimited Analytics
Gamified VR design patterns
Educational visual Editor
Medical Semantic representation

* XR HARDWARE AGNOSTIC
& CROSS-ENGINE (UNITY, UE)

SDK-AUTHORED MED-XR APPS PROVEN
IN 7 PUBLISHED CLINICAL TRIALS"

+ Statistically significant improvement on
sensorimotor performance of the
trainees of the VR group

* Higher satisfaction and user acceptance **https://www.sciencedirect.com/science/article/pii/S0883540319303341

VIDEO *https://games.jmir.org/2021/1/e24170
- *https://games.imir.org/2021/4/e29586/
*https://doi.org/10.3389/frvir.2021.740197



https://youtu.be/_sBESMLJnFY
https://www.sciencedirect.com/science/article/pii/S0883540319303341
https://games.jmir.org/2021/1/e24170
https://games.jmir.org/2021/4/e29586/
https://doi.org/10.3389/frvir.2021.740197

METAVERSE LOW-CODE AUTHORING FRAMEWORKS ORama @

Numerous authoring frameworks have emerged to sustain the creation of
VR/AR applications
"The most evaluated metrics were usability,
Main characteristics of virtual reality effectiveness, efficiency, and satisfaction." [2]
authoring tools: [1]

o Virtual environment creation

o Manipulating and importing 3D objects

o Interactive human characters development
o Artificial intelligence automation

"Our medical virtual-worlds (or digital twins) will seem
fundamentally different in the future due to the incorporation
of developing technology" [3]

[1] Chamusca, I. L., Ferreira, C. V., Murari, T. B., Apolinario, A. L. & Winkler, I. Towards Sustainable Virtual Reality: Gathering Design Guidelines for Intuitive Authoring
Tools. Sustainability-basel 15, 2924 (2023)

[2] Coelho, H., Monteiro, P., Goncalves, G., Melo, M. & Bessa, M. Authoring tools for virtual reality experiences: a systematic review. Multimed Tools Appl 1-24
(2022) d0i:10.1007/s11042-022-12829-9

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



METAVERSE AUTHORING FRAMEWORKS: MAGES 4.0

- DOtUMen e

o

Metaverse: Technologies for Virtual Worlds

MAGES 4.0 introduces IEEE
o Automations in VR design-patterns for interaction-design Actions O
development \

o VR recorder to capture and replay VR sessions

o Realistic real-time cut, tear and drill algorithms

o AR and mobile (i0S/Android) support

o Dissected edge physics engine

o Edge-cloud remote visual rendering

o Optimized networking layer with collaboration of AR/VR devices
o Convolutional neural network automatic assessment

o New template applications (open source)

P. Zikas et al., "MAGES 4.0: Accelerating the World’s Transition to VR Training and Democratizing the Authoring of the Medical Metaverse,"
in IEEE Computer Graphics and Applications, vol. 43, no. 2, pp. 43-56, 1 March-April 2023, doi: 10.1109/MCG.2023.3242686.
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MAGES 4.0


https://www.youtube.com/watch?v=TQPUUq83PJQ

One more thing

What about

no-code generative-Al for
medical XR training?
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MAGES OMEN-E No-code platform MAGES SDK NXT Low-code platform*
(Generative-Al based, no developer needed) (support all VR/AR/mobile h/w
devices, 1 developer needed)
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OMEN-E: Open MEdical Neural metaversE

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

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



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

JARIA — MAGES SDK NXT (5.0)
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# general imports

# import openai and dependencies

import os

import openai

openai.api_key = os.getenv("OPENAI_API_KEY")
openai.Model. list()

import textwrap

# ask ChatGPT via its API and get a response
response = openai.ChatCompletion.create(
model = "gpt-3.5-turbo",

messages=[{"role":"system", "content": "You are a helpful assistant."},

{"role":"user", "content": "Can you say 80 words to inspire the audience of 5th Annual Virtual Reality and Healthcare Europe
Symposium about generative AI in medicine?

||}’]

)

chatReply = response['choices'][0] ['message']['content']
print(textwrap.fill(chatReply, width=100))

..Ladies and gentlemen, welcome to the 5th Annual Virtual Reality and Healthcare Europe Symposium.

Today, we delve into the exciting realm of generative AI in medicine.

Imagine a world where computers aid in medical diagnosis, drug discovery, medical training and
personalized treatment plans.

With generative AI, we can unlock endless possibilities. By combining the power of virtual
reality and healthcare, we can revolutionize patient care and improve outcomes.

Let us embrace this technology, harness its potential, and together, shape a future where
generative AI drives us towards a healthier, more compassionate world!
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