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Radiancia Mezok

NeRF [Mildenhall et al., 2020] 3DGUT [NVIDIA]

Komplex, foto-realisztikus rekonstrukcié — azonban...

Sok kep sztikseges,
iIsmert kamera poziciokbol!

Koltseges nemlinearis

optimalizaciot kell vegezni!
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Generativ Radiancia Mezok?
3D modell egy/keves kepbol?

Adobe Photcshop (Beta)

& & - 3 Aslc-Selosti  Layer ~ 3 Bhow Trans‘ormContrale = & = ' ] i R RO ; [Il
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https://www.linkedin.com/posts/kalyanks_we-just-put-generative-3d-and-gaussian-splatting-ugcPost-7438132837247066112-ojw7/
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Generativ Radiancia Mezok
pixelNeRF

pixelNeRF: =

NeRF egyetlen kepbdl ’ &
projektalt CNN feature-0k alapjan @E

— &

cum — Il
\ f Yolume Rendering oemm — |1} —

Input View W A : /\ o — |} | |

ST (x.d) — — (RGBo) [ N\
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https://www.youtube.com/watch?v=voebZx7f32g
https://alexyu.net/pixelnerf/

Generativ Radiancia Mezok
pixelNeRF

pixelNeRF: =

NeRF egyetlen kepbdl ’ &
projektalt CNN feature-0k alapjan @E

— &

cum — Il
\ f Yolume Rendering oemm — |1} —

Input View W A : /\ o — |} | |

ST (x.d) — — (RGBo) [ N\

! o N . ray https://alexyu.net/pixelnerf/
. R s ' Winx) /
\\/ :A.x‘ d ‘ “ -8t |
CNN [incoder | t ) [ | I


https://www.youtube.com/watch?v=voebZx7f32g
https://alexyu.net/pixelnerf/

Generativ Novel View Synthesis

* Volume renderinggel barmilyen latens “feature”
mez6bdl latens kep (tenzor) szintetizalhato!

* A latens kep aztan dekodolhato RGB képpée —
direkt, vagy generativ (pl. diffuzidos) modellel!

INput view cutput
(nove!l view)

Novel View Synthesis from a Single Image

Results on Commaon Qbjects in 30D

Generativ Radiancia Mezok

Optional input view xJ*  Latent Feature Field W I'cature Image /7
(128 x 128x 3) (128 x 128 x 64 x 16) (128 x 128 x 16)

r
)
'
-
- -~
- - ¢
o
.
—

Feature
Encoder 7' 4 |
\

N olome Renderng

: Target view x*#”
s (128x128x3)
\ U-Net U

Noisy target view y

(128 x 128 x 3)

Illput \-’ie\\: xinpu
(128 x 128 x 3)

https://nvlabs.qgithub.io/genvs/
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Generativ Radiancia Mezok

Kamerak reprezentacioja sugarakkal

Direction Vector
Moment
. Camera Origin

[ := (p,n) € RY; n=pxd

3D egyenes (sugar) reprezentacidja
Pliicker koordinatakkal
6D homogén koord. + 1 egyenlet = 4 DoF

https://anandksub.dev/blog/camera plucker

. . T prrrE——
Directions| _axm| RayBundle Rays to Camera gy birsetions Camera
ld A
| ’ d |—— " NKR | * e et
i o - /’,_/"" - Predicted : ' -ﬁ;",f’
Kamera — sugar konverzio: | Moments Pi s Syt
‘ Solve for Optimal Vo /
m=pxd Camera Center Solve for Optimal Rotation |
K.R,1
d=RK ‘u, pi— R't
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Generativ Radiancia Mezok

Feedforward kamera becslées

Dirs. Moment

/
///

Images Spatial Predicted
Features Rays

S~

™~

DINO|—— —

-
T~

Transformer

Images with Associated
Patch-wise Rays

https://jasonyzhang.com/RayDiffusion/
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Generativ Radiancia Mezok

DiffUzios kamera becsles

Dirs. Moments

-n
.
.n

. Denoised
Noisy Rays Rays

Diffusion
Transformer

Images with Associated
Patch-wise Rays

Features Noisy Rays

https://jasonyzhang.com/RayDiffusion/
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Generativ Radiancia Mezok

DiffUzios kamera becsles

Input Images
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Generativ Radiancia Mezok

Generativ Novel View Synthesis
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Tanult 3D Rekonstrukcio?
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Tanult 3D Rekonstrukcio?
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Tanult 3D Rekonstrukcio?

Optimalizacio helyett
(elé)tanitott neuralis halo generaljon
2D képekbdl 3D modellt!

11



Tanult 3D Rekonstrukcio

DUST3R

Dense and Unconstrained 3D Stereo Reconstruction (DUSt3R)
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Tanult 3D Rekonstrukcio
DUST3R

Opposite View reconstructions

https.//europe.naverlabs.com/research/publications/dust3r-geometric-3d-vision-made-easy/
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Tanult 3D Rekonstrukcio
DUST3R

Opposite View reconstructions
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Tanult 3D Rekonstrukcio
DUSt3R

“impossible matching” = 3D reconstruction without any overlap!

14

Transparent cameras



Training data

Datasets Type N Pairs
Habitat [103] Indoor / Synthetic 1000k
CO3Dv2 [93] Object-centric 941k
ScanNet++ [165] Indoor / Real 224k
ArkitScenes [25] Indoor / Real 2040k
Static Thing 3D [68] Object / Synthetic 337k
MegaDepth [55] Outdoor / Real 1761k

BlendedMVS [161] Outdoor / Synthetic 1062k
Waymo [121] Outdoor / Real 1100k

Tanult 3D Rekonstrukcio
DUSt3R — Tanito adatok

15




Tanult 3D Rekonstrukcio
VGGT

Sztereo rekonstrukcid helyett minden képet dolgozzon fel egy nagy Transformer hald!

Add Global Frame Camera Head Cameras
camera token Attention Attention | ]
= B B > B = > L )
—_— —_— —_— Depth maps
a N
L] [] ]
. pmo Concat
| Bd
| == —> —> —> —
= 4 i 1% I}
Lz AT N — — DPT — Point maps St
TSy Tracks
HNEREN. —> — — —_—
EEINT i .
ML E alil
X L times 5 y

https://vgg-t.qgithub.io/
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Tanult 3D Rekonstrukcio
VGGT

Visual Geometry Grounded Transformer (VGGT)

2 Views
No Overlap

https://vgg-t.qithub.io/

17
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Tanult 3D Rekonstrukcio
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Visual Geometry Grounded Transformer (VGGT)

2 Views
No Overlap

https://vgg-t.qithub.io/

17


https://vgg-t.github.io/

Tanult 3D Rekonstrukcio
Splatter Image

N\

p
AN

Input

U-Net: 38FPS

Image-to-Image
Network

Rendering: 588 FPS
/.7
_’ ~ .
Gaussian |
Splatting 1

/ \

opacity RGB X  xyz
b-\ ~

3D Reconstruction: 360° Novel Views
Splatter Image

Per-pixel offset predikcioja

https://szymanowiczs.github.io/splatter-image.html

18
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Tanult 3D Rekonstrukcic ‘

Sharp Monocular View Synthesis in Less

Apple Sharp Than a Second

Lars Mescheder, Wei Dong, Shiwei Li, Xuyang Bai, Marcel Santos, Peiyun Hu, Bruno Lecouat, Mingmin Zhen,
Amaél Delaunoy, Tian Fang, Yanghai Tsin, Stephan R. Richter, Viadlen Koltun

Apple

A 2D-3D transformer kimenete lehet 3DGS “pontfelho” is!

% Srari Ao Bk Vow Howey Bedkmaa  Divess  Window  Mala

¥} *

ClL + & Q 8 TwiiCe 13:68

Kinioy

Navipation
“Wale Dreg
toxe  Serli

5

-

L a8 =)

Forras: LinkedIn https://github.com/apple/ml-sharp

19


https://www.linkedin.com/posts/robdewinter_this-is-absolutely-incredible-apples-new-activity-7409227373730017281-jCNi?utm_source=social_share_send&utm_medium=member_desktop_web&rcm=ACoAACNfuA8BLThjZYyTgqcDEo9ClT153InmfuI
https://github.com/apple/ml-sharp

Tanult 3D Rekonstrukcic ‘
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Tanult 3D Rekonstrukcio
Depth Anything 3

State-of-The-Art tanult
3D(GS) rekonstrukcio!

https://depth-anything-3.github.io/

20
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Tanult 3D Rekonstrukcio
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3D Generativ Modellezes
Hunyuan3D

I e
unyﬂén.'-)‘lg c.0

A direkt 3D generalas lehetséges, de vannak korlatai..

21
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Generativ Radiancia Mezok

Generativ 3D alapprobléema: keves az adat!

® Today, several billion humans will upload
~1 century of video to the internet

¢ Generative Al depends critically on
large datasets

¢ Today, a few thousand 3D artists will upload
~10 high-quality 3D models to the internet

® Depth sensors are noisy and incomplete, but
cameras are photorealistic

3D Models — - Forras: Jon Barron

22



Generativ Radiancia Mezok

Kéepggeneratorok ujrafelhasznalasa?

"a corg|
playing a
flame
throwing
trumpet”

A mai képgeneratorok meglepben sokat tudnak a vilagrol...
Hogyan lehetne ezek tudasat atemelni a 3D vilagba?

23



Emlekezteto

Diffuzios generativ modellek es score fiiggveny

: s s o corrupted data point
* Tiszta kep becslese: x,(y,0) ~ x ye
» Zaj becslese: E)(y,0) Ry — X
original
data point

 Score matching: 5.y, 0) ~ Vlogp(y)

logVp(x) _x_ 7
/

data manifold

24



Generativ Radiancia Mezok

Score Distillation

* Score Distillation Sampling (SDS) — 3D
reprezentacio (NeRF/3DGS) optimalizacidja
2D diffuziés modell “desztillaciojaval’:

* 1. Rendereljink egy kepet
differencialhatéan (random kameraval)

e 2. Adjunk zajt a képhez

« 3. 2D diffuzidos modellel becsliljik meg
tisztitott képet (= score fliggveny!)

* 4. A renderelt és a zajositott+tisztitott
képek kdzo6tti eltérés gradiensét terjesszik
vissza a 3D modell paramétereire

25
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Generativ Radiancia Mezok

Score Distillation — DreamFusion [2022]

"a DSLR photo of a peaccck

on a surfboard" Imagen

| /
r/ I

density 7 albedo p _ color ¢ P(camera) »
NeRF MLP(-; 0)

e~ N (, I)

https://dreamfusion3d.qgithub.io/
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Generativ Radiancia Mezdk
Score Distillation — Magic3D [2023]

High-Resolution Text to-3D Content Creation

Chen-Hsuan Lin*

Jun Gao*

Luming Tang® Towaki Takikawa®

Xiaohui Zeng™

Xun Huang Karsten Kreis Sanja Fidler Ming-Yu Liu¥ Tsung-YiLin

https://research.nvidia.com/labs/cosmos-lab/magic3d/ -

*# . equal contributions

<A NVIDIA

CVPR 2023 (HIGHLIGHT ) TUE-AM-029

a stuffed grey rabbit holding a pretend carrot ]

Low-resolution
optimization

camera
AQ

L |
K .. \/
) \/ & — SDS
) AC /.
\ L
l\\\/, )
Instant NGP —___""““'-—aﬂ,______ update e

representation — —

High-resolution
optimization

i

_ latent diffusion model
— Stable Diffusion

camera

3D mesh update
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https://research.nvidia.com/labs/cosmos-lab/magic3d/
https://www.youtube.com/watch?v=F1ZNshgvWOA
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Generativ Radiancia Mezok

Score Distillation — Zero-1-to-3

3D modell egyetlen kepbdl!

Input View (RGB) -
: ) * Zero-1to-3% V. F¢n
s : s
.\ V&, Zero-lt0-3 % . [y » (R3, 13)]
B 5 e R Ty & i MSE
é VZ., Zero-1-to-3 % & | S & |
' SIC gr . ‘;-'a' f, . f"mﬁ"“ | N ’ (| m
s (RLT | AT |
' s T ® 1] {(% s - Rendering ]an]:l:vt
T Latent Diffusion Model \ T . d
Gaussian Noise Output View (RGB)* Neural Field &%
Novel View Synthesis 3D Reconstruction

https://zero123.cs.columbia.edu/
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Generativ Radiancia Mezok

Score Distillation — DreamGaussian [2023]

Text/Image
Optimize
Diffusion ————”
Prior Random
View
SDS Loss

3D Gaussians Zero-1-to-3 (NeRF) Ours (Gaussian Splatting)

https://dreamgaussian.github.io/
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Generativ Radiancia Mezok

Score Distillation — Tobbnézett Diffuzio

ResBlock
i

\ 3D SelfAttention
_ : )
Text —» CrossAttention

Training Loss

— ~ j—

Multi-view Generation i e

00

ES

—_— —

3D Generation

Score Distillation

Timestep —)

Camera

3D model Rendered images Multi-view Diffusion UNet

https://mv-dream.github.io/
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Generativ Radiancia Mezok
CAT3D

Input Image(s) Generated Views 3D Model

Sample from multi-view
diffusion model

(5 seconds)

Optimize a NeRF
(55 seconds)

https://cat3d.github.io/

31


https://cat3d.github.io/

Generativ Radiancia Mezok
CAT3D

Input Image(s) Generated Views 3D Model

Sample from multi-view
diffusion model

(5 seconds)

Optimize a NeRF
(55 seconds)

https://cat3d.github.io/
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Generativ Radiancia Mezok
CAT3D

L‘ 2 ,f\‘ f 4 el | 'L‘ ! ‘4( ‘E - )‘ L‘ \S 2
Observed Views and Target Posc SN e s AT

A Target View

Ray Coordinates Input Lalents Ray Coordinates Random Latents

Observed & Views Set of observed and
N~ /ﬂ | I ‘ I ‘ I ‘ I I | I I ‘ I unobserved views
3 e
m Multi-View Latent Diffusion Model

- O O 003

Set of VIEWS Generated Latents

Generated Image
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Generativ Radiancia Mezok
Bolt3D

ﬁ — ﬁ b hys. J’
Sample ? i Estimate ,
multi-view o - parameters .
geometry and EEOSSIEE S of 3D | ; g™
appearance | - Gaussians :
: L‘r- Df his dier .
Input image Multi-view images and pointmaps Multi-view 3D scene

Splatter Images

https://szymanowiczs.qgithub.io/bolt3d
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Generativ Radiancia Mezok
Bolt3D
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Sample ? i Estimate ,
multi-view o - parameters .
geometry and EEOSSIEE S of 3D | ; g™
appearance | - Gaussians :
: L‘r- Df his dier .
Input image Multi-view images and pointmaps Multi-view 3D scene

Splatter Images
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Generativ Radiancia Mezok
Bolt3D

Per-view latents Per-view image and pointmap

Observed view

Clcan image Clean geometry
latent latent

Decoder

B
S5

Encoded Random = Camcra ray
imoge laten:  geometry — coordinetes
latent

Decoder

Target view

Random Random  Camera ray
image laten:  geometry  coordinztes
latant

Multi-view Gaussian head

Decoder

Multi-view latent diffusion model

Decoder

S O O R R

(a) Set of seen (b) Set of image and  (c) Set of images (d) Set of (e) All 3D Gaussians
and unseen views geometry latents and pointmaps Splatter Images
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3D Vilagmodellek?

Introducing

Project Genie

( EXPERIMENT )

e

7

. Géenerated by Wan Al

A (vezeérelt) vided generalatorok (“vilagmodellek”) nagyon magas szintre fejl6dtek...
De az id6beli/térbeli konzisztencia komoly kihivast jelent!
Segithet az explicit 3D modellezés?

35
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3D Vilagmodellek

Kommecialis rendszerek

https://marble.worldlabs.ai/ https://spaitial.ai/blog/echo-2-release
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3D Vilagmodellek

World Explorer

“apartment of a
biocluminescent, gravity-
defying, telepathic
cosmic jellyfish hive“

https://mschneider456.github.io/world-explorer/
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3D Vilagmodellek

World Explorer

Panorama Initialization (§3. 2) Iterative Vldeo Trajectory Ge%eratlon (§3.3) 3D Scene Optlmlzatlon (§3 4)
. . % | e : o -

“honey comh
observator %

video enemllon dlong expldmilcblwne Sl‘vdff()ld
pre-detined trajectories with additional views

scene render & inpaint other condltlon V1ew sampllng collision avoidance:
scaffold 4 views [rom previous views discard close-up frames

fully nav1gahle 3DGS scene

https://mschneider456.github.io/world-explorer/
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3D Vilagmodellek

Microsoft World-R1

Policy Optimization

General Reward m
Function

(General Score

2,

E ‘ : :’ \‘I

| | | 3D Foundation v z i

I : Model (DA3) : e 7 SN

Text Dataset 5 | i ==y i

N i i i |

- ' I ! |

o : : l |

& 2 : | : :

» 3 : i i :

//’/ o : : : . :
- = : | :  Rendering Score ! Total

— s i | ' : i Reward

Camera = i : E :

Trajectory 2 : | : i

g = ® s s

8 | | . i = 5

Tg i : 3D Gaussians . Trajectory Score |

Wrapped Noise 9

____________________

https://microsoft.qgithub.io/World-R1/
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3D Vilagmodellek

NVIDIA Lyra 2

https://research.nvidia.com/labs/sil/projects/lyra2/
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3D Vilagmodellek

NVIDIA Lyra 2

https://research.nvidia.com/labs/sil/projects/lyra2/
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3D Vilagmodellek

NVIDIA Lyra 2

Video model

- Pipeline overview
4 ™

' “The city wall, with houses
visible through the gate arch.”

Camera trajectory  Text prompt (optional)

Input image \_ Y.
\ User inplﬁ

)

Video frames

History frames I

DiT block

DIT block

Target views
History lokem Nonse

JL) @

Video generation
(Sec 42&43)

3D GS/mesh “

<« reconstruction <

- (Scc. 4.4)
Interactive 3D explorer
\_

Depth D); II Index

uorjuaye 0} 109[u1

Attach 3D coords. C‘

Warped coords.C ;

https.//research.nvidia.com/labs/sil/projects/lyra2/
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3D Vilagmodellek

Hunyuan World 2.0

Q
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3D Vilagmodellek

Hunyuan World 2.0

Q
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3D Vilagmodellek

Hunyuan World 2.0

Stage1 Stage 2 Stage 3 Stage 4

Multi- modal inputs

Scene Parsing
m
Panorama h

Generation Trajectory Planning

(Keyframe Generation\ Reconstruction
(WorldMirror 2.0)

Ja

4

Panorama Generation Trajectory Planning World Expansion World Composition
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3D Vilagmodellek

Perspektivak

®,

dNA

VINCENT SITZMANN

“— Moonlake %2
(-

Febh 1, 2026

The flavor of the bitter lesson for
computer vision

Towards Efficient World Models https://www.vincentsitzmann.com/blog/bitter lesson of cv/

https://x.com/moonlake/status/20299831200874705457?s=20

ROBLOX

Cube: A Roblox View of 3D Intelligence

Foundation Al team, Roblox!

https://arxiv.org/abs/2503.15475
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Kovetkezo Eloadas:

Hallgatoi el6adasok

PERSON OF THE YEAR

You control the Information Age.
Welcome to your world.

Hallgatdi 6nalld feladatok eléadasai

45



