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Radiancia Mezok

Fellileti vs terfogati reprezentaciok

. ] .
Feliileti reprezentacio Terfogati reprezentacio
(pl. mesh/SDF) (pl. slrldség/radiancia mezd)
“Kemény” fellletek “Puha” fellletek

Topologiat nehéz modositani Topologiat kdnnyl modositani (lyukat Gtink)



Radiancia Mezok

Forward rendering modszerek

eye

Raszterizacio Sugarkoévetés (Ray Tracing)

Volume rendering (Ray Marching)
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Radiancia Mezok

Differencialhato volume rendering?

2\ Ray 2

Ray Distance

Radiancia mezok:
idealis 3D reprezentacio differencialhato renderinghez!(?)
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Radiancia Mezok

Differencialhato volume rendering?

Egyszerdsitsuk a volumetrikus grafikat!

Elnyelés Szérodas Kibocsatas
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Volume rendering
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Radiancia Mezok

Volume rendering

Scene is a cloud of tiny colored particles

Slide credit: Ben Mildenhall



Radiancia Mezok

Volume rendering

(0 Ray r(f) =0+ td

Camera If a ray traveling through the scene hits
a particle at distance ¢t along the ray,
we return its color ¢(?)

Slide credit: Ben Mildenhall



Radiancia Mezok

Volume rendering

What does it mean for a ray to “hit” the volume?

Plhit at f] = o(¢) dt

This notion is probabilistic: chance that ray hits
a particle in a small interval around ¢ is o(¢) dt.

o is called the “volume density”

Slide credit: Ben Mildenhall
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Volume rendering

Probabilistic interpretation

P[no hits before t] = T(¥)

To determine if t is the first hit along the ray,
need to know T71(¢): the probability that the
ray makes it through the volume up to t.
1(?) is called “transmittance”

Slide credit: Ben Mildenhall
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Volume rendering

Probabilistic interpretation

P[no hits before t] = T(¥)
Plhit at f] = o(¢) dt

The product of these probabilities tells us how much you
see the particles at t:

P[first hit at z] = P[no hit before #] X P[hit at t] = T(¢t)o(¢)dt

Slide credit: Ben Mildenhall
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Radiancia Mezok

Volume rendering

Calculating T given o

P[no hits before t] = T(¥)

If o is known, T can be computed... How?

Slide credit: Ben Mildenhall
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Volume rendering

Calculating T given o

P[no hits before t] = T(¥)
Plhit at f] = o(¢) dt

o and T are related by the probabilistic fact that
P[no hit before t 4+ dt] = P[no hit before t] X P[no hit at 7]

Slide credit: Ben Mildenhall
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Radiancia Mezok

Volume rendering

Calculating transmittance T

P[no hits before t] = T(¥)
Plhit at f] = o(¢) dt

o and T are related by the probabilistic fact that
1(t + dt) = 1(?) X (1 —o(t)di)

Slide credit: Ben Mildenhall
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Radiancia Mezok

Volume rendering

Calculating transmittance T

T(t+ dt) = T(t)(1 — o(t)dt)

1(t + dt) 1(?) X (1 —=o(t)dt)

Slide credit: Ben Mildenhall
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Radiancia Mezok

Volume rendering

Solve for T

1(t+dt) = T(t)(1 — o(t)dt)

Taylor expansion for T =  T(¢) + T'(t)dt = T(¢) — 1(t)o(t)d1

T'(t)

Rearrange =

11(2)

Integrate =  log 1(¢) = —

!
Exponentiate =  7(¥) = exp (—J o(s)ds
1

16
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dt = — o(t)dt

o(s)ds
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Slide credit: Ben Mildenhall



Radiancia Mezok

Volume rendering

Density is score function!

An interesting observation is that density is actually the negative score function of T*
(?) ‘ log 71(2)
o(t) =——Ilo
dt .

This is why it doesn’t need normalization!

Slide credit: Ben Mildenhall

17
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Volume rendering

PDF for ray termination

P[no hits before 1] = T(¥)
. Plhit at t] = o(¢) dt

Finally, we can write the probability that a ray terminates at ¢ as a function of only sigma
Plfirst hit at t] = P[no hit before ] X P[hit at ¢]
= T(t)o(t)dt

= exp (—J o(s) ds) o(t) dt

0

Slide credit: Ben Mildenhall
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Volume rendering

Expected value of color along ray

This means the expected color returned by the ray will be

[ | T(tH)o(t)ce(r) dt

0

Note the nested integral!

Slide credit: Ben Mildenhall
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- tl
olume rendering | ’
Camera
Volume-rendering integrand, transmittance, and optical thickness
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Radiancia Mezok

Volume rendering

Approximating the nested integral

4

We use quadrature to approximate the nested integral,

Slide credit: Ben Mildenhall
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Volume rendering

Approximating the nested integral

tn+ 1

4

We use quadrature to approximate the nested integral,

splitting the ray up into n segments with endpoints {f;,%,...,%, .}

Slide credit: Ben Mildenhall
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Volume rendering

Approximating the nested integral

We use quadrature to approximate the nested integral,
splitting the ray up into n segments with endpoints {f;,%,,...,%,.}
with lengths 6, = ¢, , — ¢,

NS G = G T Slide credit: Ben Mildenhall
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Volume rendering

Approximating the nested integral

We approximate volume density and
color as constant within each interval

Slide credit: Ben Mildenhall
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Volume rendering

Deriving quadrature estimate

JT(t)a(t)c(t) dt ~

This allows us to break the outer intearal

Slide credit: Ben Mildenhall
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Volume rendering

Deriving quadrature estimate

JT(t)a(t)c(t) dt ~ Z J " 1(t)oc; dt

i=1 1

This allows us to break the outer integral
into a sum of analytically tractable integrals

Slide credit: Ben Mildenhall
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Volume rendering

Deriving quadrature estimate

JT(t)a(t)c(t) dt ~ Z J i+‘ T(t)};ic,. dt

i=1 1

Caveat: piecewise constant density and color
do not imply constant transmittance!

Important to account for how early part of a
segment blocks later part when o; is high

Slide credit: Ben Mildenhall
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Volume rendering

Evaluating T for piecewise constant density

t. t
Fort € [t,t. ], T(t) = exp (—J O; ds) exp (—J O; ds)
t t;

1

We need to evaluate at continuous  values
that can lie partway through an interval

Slide credit: Ben Mildenhall
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Volume rendering

Evaluating T for piecewise constant density

exn | — S a5l =7 “How much light is blocked by
P = all previous segments?”

Slide credit: Ben Mildenhall
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Volume rendering

Evaluating T for piecewise constant density

{
exp (—J O; ds)
. l

"How much light is blocked partway
through the current segment?”

=)

A

exp (—o(t — 1))

Slide credit: Ben Mildenhall
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Volume rendering

Deriving quadrature estimate

JT(t)a(t)c(t) dt ~ Z J " 1(t)oc; dt

i=1 1

Slide credit: Ben Mildenhall
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Volume rendering

Deriving quadrature estimate

r n r Ly
T(o(etydi~ ) | T)og;dt

=1 YL

n Lt
Substitute = Z Tio,.c,-[ exp (—a,-(t - t,.)) dt
t:

i=1

Slide credit: Ben Mildenhall
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Volume rendering

Deriving quadrature estimate

. n ot
T(H)o(H)e(d) dt ~ Z
J j—1 [1.

n ot

— z T.oc, exXp (l—n,.(r — f[!)) dt

- J;
exp (—oi(tiy1 — 1)) — 1

I(t)oc; dt

n
Integrate = Z Toc;

i=1

Slide credit: Ben Mildenhall
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Volume rendering
Deriving quadrature estimate

n rl;,

I(tH)o(t)e(t) dt ~ z ] I(t)oc; dt

L “1”1

— Z loC. eXp (—(7,-(1 — rl.)) dt

=1 ¢ [1'

- - — ] .[1' _[1') — ]
- ZTUC. exp (0l )

Cancel o; = Z T'c;(1 —exp(—o0;0;))
i=1

Slide credit: Ben Mildenhall
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Volume rendering

Connection to alpha compositing

— Z Tici(l — exp(—O',-5,-))
i=1 | |

segment

opacity ¢;

Slide credit: Ben Mildenhall

35



Radiancia Mezok

Volume rendering

Connection to alpha compositing

— Z T;-Ci (1 — exp(—O',-5,-))
i=1 | |

segment
opacity ¢;
i—1
h=]]a-a)
j=1
color = Z T.ac.

Slide credit: Ben Mildenhall
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Volume rendering

Summary: volume rendering integral estimate

Rendering model for ray r(f) = o + td:
n Ray

=1 \ \ colors

weights

How much light is blocked earlier along ray:

i—1
I; = H(l — aj)
j=1

How much light is contributed by ray segment i:

‘Zamera

a; = 1 — exp(—0;9;)

Slide credit: Ben Mildenhall
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Volume rendering

Visual intuition — rendering weights not just 3D function

Ray

3D volume

Rendering weights are not a 3D function —
depends on ray, because of tranmisttance!

‘ Camera

Slide credit: Ben Mildenhall
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Volume rendering — Differencialhato!!

Volume rendering is trivially differentiable

model for ray r(#) = 0 + rd:
o N Ray

Rendeﬁng

weights

How much light is blocked earlier along ray:

i—1
I; = H(l — aj)
j=1

How much light is contributed by ray segment i:

‘ Camera

a; = 1 — exp(—0;9;)

Slide credit: Ben Mildenhall
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2D analogia

XY -coordinates Radiance field
YA LC }/A
—_ L N
X X

2D szin / slrliség mezdk
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2D analogia

X

2D “volume rendering”
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2D analogia

(€O}

|
s

2D szinter 1D kamerak
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Radiancia Mezok

Plenoptikus fliggveny, gombi harmonikusok

$ 000028
* OO0OVeww

¢

Qo
S O

W

* “.‘** Q@}f;, @™ W

LA
SEIRY Q’ @ (W
Nézeti iranytol fiiggd radiancia/szin: Q S ~
c(x,v,2,0, p) Ykogrdmatak | , _Gombl harmonikusok

aka. Plenoptikus fliggvény (Fourier-bazis gdmboén értelmezett fliggvényekre)
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Plenoptikus fliggveny, gombi harmonikusok
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Voxel reprezentacio

Training
Imane

V4 4 V4 4 V 4

Slrlség és nézeti iranytdl fiiggd radiancia
reprezentacioja voxelracson

Y 02909 ®®H® gSpherical

PSS VPO VP :
( e !\ w 9 t\ W , :\ w Harm0n|CS

v v
‘\‘
P gL
~— @ &
.

https://alexyu.net/plenoxels/
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Predicted
ad <« Color

LAN-B

Ray Distance

c) Volumetric Rendering

minimize L, cecon + ALV
{0'; @} Regularizacié

Optimalizalas
gradiens modszerrel



https://alexyu.net/plenoxels/
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NeRF: R ting S
R a d I a n c I a M ezo k Neural f{adianceep;‘?:irils lE)gr \fiir\l:SS?filthesis

| |
N e u ra I R a d I a n ce F I e I d S (N e R F) Ben Mildenhall'* Pratul P. Srinivasan'* Matthew Tancik'*
2 1

Jonathan T. Barron Ravi Ramamoorthi® Ren Ng

Cited by 14782

Neural Radiance Field (NeRF):

Slrlség és nézeti iranytdl fliggd radiancia

neuralis reprezentacioja
e
& O, B
‘Y / 7 ’i/ : ; .’) ;,"q /’ * o 0 %/)(% ; /" ,?‘
| \"%{ "\g’%%\ / \‘( D/ Viewing
| | i g —, Direction
Spatial Location Volume Density
Ray 1 a \\\ 2
4 B -o.t. O t . sy
. ? imalizalas .
. D , https://www.matthewtancik.com/nerf
rey2 S "\ il gradiens modszerrel |
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https://www.matthewtancik.com/nerf

Radiancia Mezok
Neural Radiance Fields (NeRF)

OO t:“"u:c i
PO 'V e

--------

BTN
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https://www.youtube.com/watch?v=JuH79E8rdKc

Radiancia Mezok
Neural Radiance Fields (NeRF)

OO t:“"u:c i
PO 'V e

--------

BTN
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https://www.youtube.com/watch?v=JuH79E8rdKc

Radiancia Mezok
Neural Radiance Fields (NeRF)

 Eredeti NeRF architektura: 0
e 8(+1)-rétegli ReLU MLP

¥(x)
—> 256 —>» 256 —>» 256 —> 256 —> 256 —> 256 —> 256 —» 256 256 —» 128 ---» RGB

« 256 neuron / réteg
* Nagyon tomoér 3D reprezentacio

— néhany MB, kevesebb mint a .
tanito képek dsszmerete! 24

* 7(x) koordinata beagyazas

 Utolsé el6tti réteg adja a o(y(x))
sUrlséget, utolso az

RGB(y(x), y(d)) szint

Spatial position Positional encoding features

48
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Radiancia Mezok
Neural Radiance Fields (NeRF)

« Hierarchikus mintavetelezés — 2 halot tanitunk egyszerre:

e 1. fazis: uniform mintavétel (“durva”)

o 2. fazis: fontossagi mintavétel az 1. fazis sdrliségével aranyosan (“finom”)

Ray
E--- :"".'l"l :':'::::i----i E = 1

SR 1KH
AMAJ =,
R =
< -
s L I — o

L I I e T | — 3D volume
: ' [ —
: L
: 1 1 (u—?.
: v ! ' V (—;
Y ¢!

¢

En_’:,o(:,0:3,.0@303—0-{‘,“06"0-'3‘"' fin

‘ Camera
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Hibrid reprezentaciok

A NeRF “tisztan”
neuralis
reprezentacidja nagyon
tdmor és adaptiv, de
komplexebb
modellekre rosszul
skalazodik

A hibrid reprezentaciok
jobban skalazodnak,
de komplexebbek és
tobb helyet foglalnak

Voxel Grid

j- -
Z Z % Jo—=

\\)\)J
6660

()))

Voxel Grid + Hashmap + MLP

QOO

—

! e .
’,.15\.,_'\ (\_,X / ; WV ;‘
B‘ I'-, H ’.p > T . ) ,", (‘ A {\ /) _".’ (_J’
| v LZiidieze it O
: MY " I(\‘/).C’
.-’--:..". — a'. (,) S~ "\
T v |} Pesiiarlt Oan _

Tensor Factorization / Triplane + MLP

50

Plenoxels: Radiance Fields ...
[Yu et al. 2022]

Direct Voxel Grid Optimization
[Sun et al. 2021]

InstantNGP: Instant Neural ...
[MUller et al. 2022}

PointNeRF: Point-based Neural ...
[ Xu et al. 2022]

Efficient Geometry-aware 3D...
[Chan et al. 2022]

TensorRF: Tensor Radiance Fields
[Chen & Xu et al. 2022}
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Hibrid reprezentaciok — Tri-plane

& . S (e Efficent Geometry-aware
| | *- Sa 3D Generative Adversarial

g 7 ) A "». ' g ’.‘ Z [ g. - : '
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e

Density Color
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https://www.youtube.com/watch?v=cXxEwI7QbKg
https://nvlabs.github.io/eg3d/
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Hibrid reprezentaciok — Tri-plane
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https://www.youtube.com/watch?v=cXxEwI7QbKg
https://nvlabs.github.io/eg3d/

Radiancia Mezok

Hibrid reprezentaciok — TensoRF

Scene TensoRF-VM Quantitative Results on the Synthetic NeRF Dataset
0 PlenOct
2000 e Mt PSNR Method
1750 SN:eRG » 31.01 NeRF
51500 + 30.38 SNeRG
= 1250 » 31.71 PlenOctrees
& 1000 e 31.71 Plenoxels
- . Pipnoxels o 3195 DVGO
2 ® DVGO e 31.56 Ours-CP-384-30k
~l @ 3252 Ours-VM-182-15k
250 ey 3 @ 33.14 Ours-YM-182-30k
o @ @, Ours NeR¥i
-l(l. --------- __’ g 102 300 103 {Paint sizes corespond to PNERS)
raining T'ime [min)
/ 3\ ' N

Ray Distance

52

N |
Rendering loss
+

—g.t. |3

https://apchenstu.github.io/TensoRF/
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https://apchenstu.github.io/TensoRF/
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Hibrid reprezentaciok — TensoRF

Scene TensoRF-VM Quantitative Results on the Synthetic NeRF Dataset
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https://www.youtube.com/watch?v=ujOMgaKV3lA
https://apchenstu.github.io/TensoRF/

Radiancia Mezok

Hibrid reprezentaciok — Instant NeRF

L=2 b=15 1/Na . _F

0 e
; N m(y; @)
== - O O
2 0 2 . O\ y O O O
1/N, 0 4 L : ; LF—POOOO—b
: . o
5 ; 2 : O 0O 0O
3
= 6
7 &
1 7 ’ 1
(1) Hashing of voxel vertices (2) Lookup (3) Linear interpolation  (4) Concatenation (5) Neural network
Elapsed traming bime: O seconds
https://nviabs.qgithub.io/instant-ngp/
W

53


http://www.apple.com
https://nvlabs.github.io/instant-ngp/
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Hibrid reprezentaciok — Instant NeRF
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Radiancia Mezok

Végtelen szinterek

TSR
Scene

Representation

d:R> > R”
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Radiancia Mezok

Végtelen szinterek

e Sugar mentén mintavételezni
csak véges tartomanyon tudunk
— hogyan modellezlnk
“vegtelen” (pl. kultéri)
jeleneteket?

o “Kompaktifikacio”: képezzik le
a végtelen teret egy véges
tartomanyba (pl. gémbi
inverzioval)

« Adaptiv felbontas: tavoli régiok
“Osszesurusodnek” a gomb
szelén

55

<@

T

(X1 V1) (X2, V)

o (I +k) =&/ |[a]]
X =

SN
a

(X3, 13) (X45 Vy)

r; .
u/llull mnev

X

u=

/ imner


https://hu.wikipedia.org/wiki/Inverzi%C3%B3_(matematika)
https://hu.wikipedia.org/wiki/Inverzi%C3%B3_(matematika)
https://hu.wikipedia.org/wiki/Inverzi%C3%B3_(matematika)
https://hu.wikipedia.org/wiki/Inverzi%C3%B3_(matematika)

Radiancia Mezok
Anti-aliasing — Mip-NeRF

Neural Radiance Fields (NeRF)

Pixelenként egy “pontszerl” sugar mentén integralunk: aliasing!

a) NeRF b) Mip-NeRF

Sugar helyett kup “frustrum” — kozelités
Gauss eloszlassal: pozicionalis kddolas
zart alakban integralhato!

56


https://www.youtube.com/watch?v=EpH175PY1A0
https://jonbarron.info/mipnerf/
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Anti-aliasing — Mip-NeRF360*

=— (Camera

< Conlrucled Caussians

FEuclidean Gaussians
Contructed Domain
Unaffected Domain

Ablation
Study

Végtelen szinterek:
Leképezes 2-sugaru gbmbbe
Gauss ellipszoidok illesztése

(a la kiterjesztett Kalman szur6)

_ Hierarchikus tanitas helyett:
On-disztillacio — “Proposal” MLP
csak mintavéetelezési sulyozast javasol

1

mip-NeRF - E -
Coarse: ™ t(‘ w, ¢ (0% ['recrm
@n [ |
_ o . 2 Erecon C*
Fine: . :
tJ Wf (,f Cf
Our Model -
Prop. 1. ~ @p N Lprop
t ™/ w Stop Grad
NeRF: : t: ' @n : W Cl Z i
-' C C*
MILP: 6 Weirhted Sum: E Resample: — MmN\ Loss: E
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Anti-aliasing — ZipNeRF*

E[v(x)]

. “a
‘ N
’ -
’ )
£ .
J ’
’ \
’ \
« 1
’, .
p \
’ 1
-/ 1\
- - s — -
” \ 1 pre—— — —~ — — — ]
’ A\ ) -
4o 8
P R
L=
-
-
-
-
-
: -
_ £d
y -
-

/’F
™~
7 !

MipNeRF360 + Instant NGP (hash grid)
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999

https://jonbarron.info/zipnerf/

Grid interpolacio kezelésére
specialis mintavételi szabalyok!

Mip-NeRF360 / ZipNeRF:
SoTA mindségu radiancia mezdk!
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Valtozo kornyezet — NeRF in the Wild
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embedding
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viewing
direction RGB
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Trevi Fou , | transient RGB
(a) Photos (b) Renderings Romsstaly " 3 embedding color
I
s s . 7 s density
NeRF heterogen foto kollekciokbol?

(b) Transient (¢) Composite (e) Uncertainty
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Radiancia Mezok

Volumetrikus vs feliileti reprezentaciok

Feliileti reprezentacio:

Felllet: sima
@ Differencialhaté

—— s s
rendereles: nehéz
: #.  Volumetrikus reprezentacio:
e 3 k-~ W ..?:_ g F .. . .
, . - o elUlet: zajos
— 000 OO0t - . - ’
| ' - = Differencialhato
E E— - renderelés: kdnny

"’
Sen
7 J“}

—— (T surface

""" Predicted Geometry Extracted Suriace
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Volumetrikus SDF reprezentacio?

SDF NeRF 2?72

.oooooo~:
- 2

Fellleti reprezentacio Volume reprezentacio Fellleti reprezentacio
+ + +
Fellleti rendering Volume rendering Volume rendering

Slide credit: Wenping Wang
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Volumetrikus SDF reprezentacio — NeuS

color , Lo
=) pixel color C :J w(t)c(t)dt
sample points C(t) ﬁ 0
P(t) =0+ tv .
signed weight .
=) distance = (t supervise
SDF(p(t)) w(t)
ground-truth
Otlet: SDF-bél volume renderelhetd s(irliségmezd! input images

Slide credit: Wenping Wang
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Volumetrikus SDF reprezentacio — NeuS*

C— f(®)

o Kovetelmeények a sulyfliggvenyre: ¢ = j w(t)c(t)dt
0

* 1) A fellletnél legyen lokalis maximuma w(t) = T(t)o(t)

 2) A kamerdhoz kdzelebbi felliletnek g (t) = ¢s(f(p(t)))
nagyobb sulya legyen ¢s(x) =

SDF

* Naiv harang-alaku sulyfliggveny:

w(t) w(t)

e 2) teljestl, 1) nem teljesul

* Normalizalt harang: w(t) = e ;

. |

* 1) teljesul, 2) nem teljesul i

-

Slide credit: Wenping Wang
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Volumetrikus SDF reprezentacio — NeuS*

Key idea: Signed distance SDF(P(t)) — S-density ¢p.(SDF(P(t)))

..................................

T'(t) = ex; -]_ p(u) du)
Be”‘ShaPEd SingId ------------------------
T(t) = &, (SDF(p()) )
Outside Inside Outside Inside : J_}
f p(u)du = —In (fbb (SDF(p(())))
—]'\\ N |
X X
ps(x) = se™ /(1 + e™%)* Ps(x) = j bs(y)dy = (1 + ™)~

Mindkét tulajdonsagot teljesiti!
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Volumetrikus SDF reprezentacio — NeuS

Sampled
color ¢;
n [ v
A R 1ol o] ofefo]e]
@ = ETiaiCi i e
i=1 |

Sampled discrete opacity

-1 Li+1
T; = l—[(l — ;) = l-ep <_ jt,- p(t)dt)
j=1

. (<t>s(SDF(p<n)))—¢S(SDF(p<t,~+1))) | 0)

(SDF(p(t)))

SDF optimalizalva volume rendering rekonstrukcios + eikonal loss alapjan

Slide credit: Wenping Wang
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Volumetrikus SDF reprezentacio — Neu$S

Our surface geometry Our rendering
Reference Image IDR NeRF Ours (w/o mask supervision) (w/o mask supervision)

https://lingjie0206.github.io/papers/NeuS/

NeuS = neuralis SDF + volume rendering!

A subset of input images Our surtace geometry
(w/o mask supervision) (w/o mask supervision)
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Volumetrikus SDF reprezentacio — Neuralangelo
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Neuralangelo High- Fldeluty Neural Surface Reconstructlon

Zhaoshuo Li'2, Thomas Maller:, Alex Evans!, Russell H Taylor, Mthwm ’VI ng YulLiL LhansuanLin‘
-NVIDIA Rescarch  “Johns Hopkins University

WED-AM-022, IEEE Conferance on Computer Vision and Pattern Recogniti%l (C}.’PR), 2023

NeuS + Instant NGP (hash grid) = Villamgyors SDF rekonstrukcio RGB képekbdl!
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Radiancia feluletek™

o
.-‘—-‘("5"' ,

g-‘-r] .

A

QOurs (surface rendering) Instant NGP (JIT ver.)

NeRF N Qurs

r(l'1 L+ E [[O i x) [(Ll)"' g

i £ (1 —a1)aslat 2,0 1 (1—ar)an ((La)+ i

(1-a)(1-e)asly+---| i 0 1+ (I-a)(l-az)agl(Ls)+: |

O Color accumulation blend colors - o | blend local losses i
O Loss computation L V. L |

o)
https://rgl.epfl.ch/publications/Zhang2025Radiance Minimize ([R[L]] ¢  Minimize R|([Li]]

Egymastal faggetlendl letezd fellletelemek Szinek helyett feliileti loss-tagokat stlyozunk!
eloszlasanak (= okkupancia mez0) optimalizacioja
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“Many-worlds” rendering”

Occlusion Shading

<3

(a) Local perturbation of §

El6bbi mddszer altalanosabb
esete

<
| ns e || I Revoenc ||| Wosafemocic “Sztochasztikus” eloszlasu
(b) Non-local perturbation of § Light path _15 _20 Iter 600 | “éleS” fe|U|etek

I
|
|
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|
|
|
|
|
|
|
Occlusion Shading :
|
|
|
|
I
|
|
|
I
|

Cecometrv ontimization states

https://rgl.epfl.ch/publications/Zhang2025MW

) Derivative domain
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pixelNeRF

pixelNeRF:
NeRF kondicionalasa projektalt képek
CNN feature-jei alapjan
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Latens volume rendering

* 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 output
(novel view)

' Novel View Synthesis from a Single Image

Results an Commaon Objects in 30

/1

Output Image

Implicit 3D Scene
Representation

Feature Tmage

4
I\
N — @

Decoder
2D CNN

ottt

Pase Camera
Posed Volume Rendering Neural Rendering
Feature Fields of Feature Image of Qutput Image
Optional input view 3 Latent Feature Ficld W Feature Image F
(128 x 128x 3) (128 x 128 x64 x 16) (128 x 128 x 16)

¢ |2
Featurz T &
Encoder T | &
- | E
\@ . Targe: view v
N ‘ (128x 128x 3)

U-Net U

\\/ Noisy target view y

(128x 128k 3)

ll‘lput VICWw X
(128 x 128 x3)

https://nvlabs.qgithub.io/genvs/



https://nvlabs.github.io/genvs/

Radiancia Mezok

Latens volume rendering

* 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 output
(novel view)

' Novel View Synthesis from a Single Image

Results an Commaon Objects in 30

/1

Output Image

Implicit 3D Scene
Representation

Feature Tmage

4
I\
N — @

Decoder
2D CNN

ottt

Pase Camera
Posed Volume Rendering Neural Rendering
Feature Fields of Feature Image of Qutput Image
Optional input view 3 Latent Feature Ficld W Feature Image F
(128 x 128x 3) (128 x 128 x64 x 16) (128 x 128 x 16)

¢ |2
Featurz T &
Encoder T | &
- | E
\@ . Targe: view v
N ‘ (128x 128x 3)

U-Net U

\\/ Noisy target view y

(128x 128k 3)

ll‘lput VICWw X
(128 x 128 x3)

https://nvlabs.qgithub.io/genvs/



https://nvlabs.github.io/genvs/

Radiancia Mezok

Integracio nyelvi modellekkel

LERF Rendering

el eop _ MAM—> 05
| .etwork =3 Density

3 DINO Features
scale ’

' == CLIP Features
I

Volume Render

\/

Language
Loss

AKkar nyelvi latenseket is volume renderelni lehet! https://www.lerf.io/
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Kovetkezo Eloadas:
3D Gaussian Splatting (3DGS)

- 3D Gaussign Splatting
%« . for Real-Time Rendering "

Radiancia mez6k explicit reprezentacidja, 3D Gaussian Splatting (3DGS)
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