)

Rumo ao Metaverso
DefinicOes e Oportundiades

Prof. Esteban Walter Gonzalez Clua, Dr.
Medialab - Instituto de Computacao
Universidade Federal Fluminense
Brasil



Universidade Federal Fluminense
Medialab - IC

© André Bedran




()

O Metaverso val

acontecer???




Premissa 1: como interagimos com o mundo digital
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Digital Twins (ou “serious mefaverse’)
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Digital Twins ((@w “serious m m@tazvewfs)@’”)

https://www.youtube.com/watch?v=39ubNuxnrkK8




Fboat e lancha autonoma
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Visao computacional
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Visao computacional

Frigate : [0.9988105]




NVIDIA Omniverse
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@ Unity Produtos Solugdes Aprendizado Mais

FERRAMENTAS PARA ARTI

Ferra tas e
conteudo da Weta
Digital

Unity e Weta Digital estdo democratizando a mais completa cadeia de
ferramentas para criagdo, simulagdo e renderizagdo em 3D ja criada.
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Metaverso = ), X

Visualization | Management Economy Content Generation

Socialization Authoring Processing
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Desafios tecnicos...
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' Real Time Ray Tracing

RTX Family

Up to 10 Giga Rays/sec

Up to 16 TFLOPS + 16 TIPS

Up to 500 Trillion Tensor Ops/sec
Up to 100 GB/sec with NVLink
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RTX Pipeline
R7TX Pipeline
Hardware Acceleration Replaces Software Emulation
Turing SM Shaders RT Core e
Evaluators
Launch Ray Probe
Fetch box J} -
Decode box
Intersection test
Sub-box or tris?
e
Evaluators.
Ray/triangle
intersection test
. o : Shading -
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YOUR MOST BRILLIANT WORK
STARTS HERE
The Developer Conference for the Era of Al
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Displays em alta resolucao

Importance of Retina Display

Retina Display requires 16K!
Full HD 2K A 1980 x 1080 = 2,07 Mpixels/Frame
Ultra HD 4K A 8,29 Mpixels/Frame
Nuctear HD 16K A 132,7 Mpixels/Frame

64 times more pixels than Full HD displays

Oculus Quest 2: (1832 x 1920 per eye)
Iphone Retina display: 2532 x 1170
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Foveated rendering
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Cybersickness




%

":

Cybersickness identification
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Cybersickness Prediction

Procedure

Data Collection Protocols

Content: 2 VRgamesusing Unity 3D Engine.

Hardware: 2 types of HMDs(HTC Vive and Oculus Rift)
Participants: 88 (19 females) divided in 6 protocols.

Dataset: During the protocols, the dataset and the software
content was evolved to final stage. After all phases we
considered 37 valid user.

Symbolic Machine Learning Approach

We use symbolic machine learning to analyse and identify one
or more causes of discomfort, which is user and context
specific. In other words, the approach described in this
manuscript is not a general rule for recognizing the presence
of discomfort as previously approached in the current
literature .
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Cybersickness Prediction

Random Forest feature ranking (identification of cybersickness
causes) for the race (A) and flight game (B) for P5 subjects.
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Rank
1

Race and flight game potential-cause score ranking along with different
exposure moments for the P6 subjects.
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Tracking
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Presence Platform Interaction
SDK and Tracked Keyboard Now
Available

Platform—a broad range of machir
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https://developer.oculus.com/blog/presence-platform-interaction-sdk-and-tracked-keyboard-now-available/

Hand Tracking
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Deep Learning Environment Lighting

G roundtruth Ours Garon Gardner

ngh qua“ty input view groundtruth prediction
lighting Ral
Low estimation . h’

error
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SH lighting :
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One Al model for
all applications

A Does not require
scene setup
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MARQUES, Bruno Augusto Dorta; CLUA, Esteban Walter
Gonzalez Clua; VASCONCELOS, Cristina Nader. Deep

| spherical harmonics light probe estimator for mixed reality

games. Computers & Graphics, v. 76, p. 96-106, 2018.




Wearables
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