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Inverz Grafika
3D Rekonstrukcio Kepekbol
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Hagyomanyos Alternativak

DX 0664

3D Szkennelés Digitalis Fotogrammetria

Elényok: Erett technoldgiak
Hatranyok: Komplex algoritmusok, limitalt geometria és fotorealizmus
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Inverz Grafika

3D Reprezentaciok

Surface representations Volume representations

Parametric surface Voxel grids

Density and radiance fields
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Rendering Modszerek
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A Kulcs: Differencialas
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Inverz Grafika

A Kulcs: Differencialas
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ox 0g 0x

Differencialas lancszabalya

oo A i A 8 g oo A w8 g o A i w9 o A w8 g
£ W ol ot O £ BN K e o B g
& B i 2 ag W It o & N g i ol W
R miwaww T B ED Ry ™ R ey
Py B g ok o 3 PG B R g ok o
AR L AR R B A L LA R B

13



Inverz Grafika

A Kulcs: Differencialas
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Inverz Grafika

Differencialhato Rendering?

Forward Rendering Process

Light Transport

3D-to-2D Perspective Projection
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Forras: Spielberg et al.

A rendering differencialasa altalaban kihivast jelent!
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Differencialhato Rendering!
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Inverz Grafika

Differencialas Modszerei

SYMBOLIC AUTOMATIC NUMERICAL
DIFFERENTIATION DIFFERENTIATION DIFFERENTIATION
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ff(x) —_ f (X +h}2 _f (X)
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Inverz Grafika

Differencialhato Raszterizacio

EWER

Subdivision surface
Optimizing
+ control mesh
+ normals
+ albedo
+ metallic
+ roughness

+ heightmap



https://www.intel.com/content/www/us/en/developer/articles/technical/non-differentiable-to-differentiable-rasterizers.html
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Inverz Grafika

Differencialhato Sugarkovetes

Optimization: input views

Challenging optimization for shape parameters, albedo and roughness textures

https://dvicini.github.io/differentiable-sdf-rendering/
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Differencialhato Sugarkovetes

https://rgl.epfl.ch/publications/NimierDavid2020Radiative
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Inverz Grafika

Differencialhato Volumetrikus Rendering?

Eqgyszerdsitsunk...
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Elnyelédés Széras Kibocsatas

Radiancia Mezo (Radiance Field)
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Inverz Grafika

Radiancia Mezok

Radiancia mez6: Rugalmas 3D reprezentacio
Hatékony optimalizacio, differencialhato rendering!

23



Inverz Grafika

Radiancia Mezok — Neural Radiance Field (NeRF)

NeRF [2020]
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Differencialhato Volume Rendering — Radiancia Mezd6k (NeRF)
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https://nvlabs.github.io/instant-ngp/

2020: 1-2 nap
2022: 1-2 mp.!
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Differencialhato Volume Rendering — Radiancia Mezdk (NeRF)

https://jonbarron.info/zipnerf/
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Inverz Grafika
Radiancia Mezok — 3D Gaussian Splatting (BDGS)
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Radiancia Mezok — 3D Gaussian Splatting (BDGS)

Gauss Ellipszoidok
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Radiancia Mezok — 3D Gaussian Splatting (BDGS)

Raszterizalt kép
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Inverz Grafika
Radiancia Mezok — 3D Gaussian Splatting (BDGS)

‘, w jDGauss nSﬂéﬂmg
, Rendermg“

Kerbl et al. [SIGGRAPH 2023] Barmilyen platformon kénnyen implementalhato!

Villamgyors (differencialhato) rendering (100+ FPS)!
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Inverz Grafika
3D Gaussian Splatting (3DGS) — Peéldak

https://superspl.at/view?id=5c0f892¢e
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Inverz Grafika
3D Gaussian Splatting (3DGS) — Alkalmazasok

Dense view Gaussian-splatting reconstruction

Nucleus4D

Project Aria [Meta]

“Digitalis lker”
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