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« Faculty job talk (40-50 mins):

« Sewon Min (UC Berkeley): https://www.youtube.com/watch?v=DIlwzrOw-lwM
« Pang Wei Koh (UW): https://www.youtube.com/watch?v=>5tidNjeVG8s

« Jiajun Wu (Stanford): https://www.youtube.com/watch?v=SwKr2sx84GU

« Faculty candidates at UW: https://www.youtube.com/@uwcse/playlists

« Research talk (overview of research, 10-20 mins):

« Shangzhe Wu (Cambridge): https://www.youtube.com/watch?v=TXAH7zRP10
 Jiajun Wu (Stanford): https://www.youtube.com/watch?v=DgG4LtAvUnY
« Noah Snavely (Cornell): https://www.youtube.com/watch?v=UHkCa9-71Ps

« Research talk (introduce one work in specific, 10 mins)
« Nicholas Sharp (NVIDIA): https://www.youtube.com/watch?v=]5sAdzyZ7J)0



https://www.youtube.com/watch?v=DIwzr0w-IwM
https://www.youtube.com/watch?v=5tidNjeVG8s
https://www.youtube.com/watch?v=SwKr2sx84GU
https://www.youtube.com/@uwcse/playlists
https://www.youtube.com/watch?v=jTXAH7zRP10
https://www.youtube.com/watch?v=DqG4LtAvUnY
https://www.youtube.com/watch?v=UHkCa9-Z1Ps
https://www.youtube.com/watch?v=j5sAdzyZ7J0
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» Top-down: ™ X _EFANIFTHEIX NS X B+ ARETS7?
» E.g. AT AFEAIEMM3DAERL/EZE? -> Application21+4
. E.g. It+4aEHphysical understanding of real world -> Human intellengence
« For broader audience
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« Jiajun Wu: https://www.youtube.com/watch?v=DqG4LtAvUnY

“Infant Machines’:

For any new object,

* See its shape and physics
* Predict its behaviors

* Interact with it

ResNet & [ufbabbublbabbbibb i b

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

Human aJLUf#ixxx,

B AR L AR xxxx

Top-down#ftibig picture


https://www.youtube.com/watch?v=DqG4LtAvUnY
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Human Live in and Interact with a 3D World

2 .

An Era with Generative Al Envision: Creating 3D Virtual Worlds with Al

pe}
-
» ChatGPT / GPT4 E

Image & video generation

- 3 ——

ChatGPT / GPT4 Image & video generation
o

3D content generation

4

Perform actions in 3D

Generative Al { o :
RiF Human interacts with a 3D world FAEMBD Generative Al

Top-down#ftibig picture
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« Top-down: |~ X _EFBAIFTHBNX MaRBIE AR T A5 7?
. E.9. AHABTEM3DER/ER? -> Application2H4

. E.g. It+4aEHphysical understanding of real world -> Human intellengence
 For broader audience
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ImpI|C|t representationtHBEEBEFRA; Explicit representationggfFRBIRIAHEYE
ﬁ EREB, Bl Dxxx

» E.g. Computer graphicsiHEE2B[AIRA; LearningtHBEHE 0B, F{iJHgraphics5| AAl
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. E.g. 3DGS¥F, {BEGeometry R~ GF, BFLAFRAIIxxx
« For technical audience
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« 2DGS https://www.youtube.com/watch?v=0aHCtB6yiKU

-
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Rendering § - s T R Normals

We proposed xxx

3DGS Kerbl et at:] IDGS iKerbtet atl
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« AdaptiveShell

Volume vs. Surface Rendering Volume vs. Surface Rendering

In the search of an ideal representation for novel view synthesis?
In the search of an ideal representation for novel view synthesis

Volume rendering

Volume rendering — Instant NGP Surface rendering — BakedSDF

8. SIGGRAPH 2022

al SDFs for Real-Time View Synthesis. Si

Vol dering 1R%&, BZ. . . ,
58#;2: ,fggd::i'gg ;&g {{EE volume renderingdFEH? IATEHL?
L e Surface renderingiF1ERR? AFEHR?
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« Jiajun Wu: https://www.youtube.com/watch?v=DqG4LtAvUnY

What and How to Learn
What and How to Learn What and HOW to Learn
I [
I ) ;
Learn Everything Learn Everything Model Everything Learning to Invert Learn + Model Learning to Augment
Semantics State State D . > State Chall H d State - State
Appearance | State ynamics allenges: Fow:to uss top:down Dynamics Challenges: Models are approximate.
Physics . models for bottom-up inference? )
Actions Graphics Graphics
Loncepts Solution: Learn to invert physical Solution: Learn to augment physical
Image Image Image Image models, using them as intermediate  Image Image  models, improving their accuracy,
S representations and target outputs. efficiency, ability to handle uncertainty...
Data Model Data + Model
Data
o - — " Challenges:
allenge: Annotations beyon 5
t_g —— v Challenge: Annotations beyond * How to use top-down models
semantics are hard to obtain. . ’ o 1
semantics are hard to obtain. for bottom-up inference?

Al 2 EAMEY Physical model 2 &AHHY AR EAM. . .

Bottom-upfffrtechnical


https://www.youtube.com/watch?v=DqG4LtAvUnY
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» MethodE|FHanimationzfiEsk

Training

Inference

/,

. w ~ eEn s ALK =1 D / |
1 1—|—|——l ) = VAV A‘ _l ‘ Iﬂﬁ?f Real /Fake?
/,

2 ng_“_ L _ ) v ‘ Iﬁf/{/f Real /Fake?

2D Silhouette

RGB image

adeysox

N(0,T)
N(0,T)

Mapping network Texture generator Textured mesh Differentiable rendering Discriminators
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Mapping Networks

3D Generator

Textured Mesh

Differentiable rendering

Training
Inference
Real/Fake?
RGB image
‘ Real/Fake?
N(0,I) Texture latents i
2D Silhouette

Discriminators

GET3D: A Generative Model of High Quality 3D Textured Shapes Learned from Images

Gao, Shen, Wang, Chen, Yin, Li, Litany, Gojcic, Fidler
NeurlPS 2022

18
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From a 2D GAN to a 3D GAN

— Rea |/Fa ke?
Differentiable
i |so-surfacing
N(0,1) -
Differen iable rendering Discriminator
Gradients
Location of each grid point

With inspitation from: GET3D: A Generative Model of High Quality 3D Textured Shapes Learned from Images
Convolutional Occupancy Networks Gao, Shen, Wang, Chen, Yin, Li, Litany, Gojcic, Fidler
Penget al., ECCV 2020 NeurlPS 2022, Spotlight
EG3D: Efficient Geometry-aware 3D Generative Adversarial Networks

Chan et al., CVPR 2022 22
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- WIRAEslidesEEATNHFEF X TATEMH4A
- zzn%ﬁajreﬂm’isz, HiAple
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' Volume Rendermg for ImpI|C|t Surfaces (NeusS [1])

SDF to volume density

! rn -a ftnr ~nvvartino
Kernel size for convel ting Sl

Volume Rendering: Kernel size:

00

Zexp [— ZO'J ] (1 — exp(—0;6;))c(r,d); -— = L

F=1 5

Volume density an

Compute volume density from SDF:

dos/dr

SDF value 002 —001 000 001 002
. f
0 = max —%U) 0 ®,(f) = (1 +exp(—f/s))™"
= Ina y A7) = exp(—f/s
_ ®,(f) by
Kernel size

Volume density

struction. NeurlPS 2021 -
~1NVIDIA

[1] Wang et al., NeuS: Learning Neural Implicit Surfaces by Volume Rendering for Multi-view Recon:

BLNFE, M EXEATNFENE N
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Volume vs. Surface Rendering

In the search of an ideal representation for novel view synthesis

Volume rendering

e &ray LsamplREES
+ {firiE& uzzy region
+  fRradER computational costly

Surface rendering
«  fEgfray Lsampl—{ e

» {firadE&Ecomputational efficiently
«  BRRRiRMERfuzzy region

V.S.

Volume vs. Surface Rendering

In the search of an ideal representation for novel view synthesis

Volume rendering

Surface rendering

@TexturingXYZ

ZANVIDIA
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- &b ZITSEESN, MARRRERY
« Qiangian Wang: https://www.youtube.com/watch?v=KHoAG3gA024

tban: 7AixrILAhandle occlusion (BERTFIEE{tTARcross{tZFocclusion)


https://www.youtube.com/watch?v=KHoAG3gA024

F ¥ RIpSEEMCISER

« Qiangian Wang: https://www.youtube.com/watch?v=KHoAG3gA024
» FIBaseline Z [B1&Z/ Y

o = ek ¢
3 Ty W Sl

tban: 7ixeallAhandle long-range tracking with occlusion


https://www.youtube.com/watch?v=KHoAG3gA024
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- &b ZITSEESN, MARRRERY

» FBaselineZ |Bl&xt%/LAI X BITEHP

Ground truth Baseline 1 Baseline 2 Ours
(NeuS) (NeRF) Better geometry

yg{-l—ﬁ&‘&%%y}? ﬁgxﬁgﬂ%gguz_ﬁhﬁ E’\J m Otiva tio N ? Extracting Triangular 3D Models, Materials, and Lighting From Images

Munkberg, Hasselgren, Shen, Gao, Chen, Evans, Muller, Fidler
CVPR 2022, Oral
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« iy BTSN, MARRINGRF
« ¥0Baseline Z[Bl&tz/AIX BITERR

Comparison with Baseline

Baseline Ois Baseline Oiii's
(Dreamfusion) (Dreamfusion) .

Michelangelo style statue of an astronaut. | | A ceramic Lion

F ° ° ° h l ° Magic3D: High Resolution Text-to-3D Content Creation

Lin®, Gao*, Tang", Takikawa®, Zeng", Huang, Kreis, Sanja®, Liu®, Lin

aster training + Higher quality sy L U
91
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 Quantitative numbersfJE X EME? -> Hshow qualitativepk ¥ — MEHE?

Much Better Than Other Works

Category Method cov %, 1 MMD () FID (1)
LFD CD LFD CD  On 3D
PointFlow [68] = 50.68 63.01 4023 138
OccNet [43] 30.14 47.95 4551 2.04 -
Pi-GAN [7] 274 685 8864 21.08 72.67 131.38
Mhike GRAF [57] 43.84 50.68 4528 240 8320 113.39
EG3D [8] 3836 3425 4199 221 6638 89.97
Ours 6712 67.12 3631 172 6560 6560
Ours+Subdiv. = 63.01 61.64 3440 179 54.12 54.12
| Ours (improved G) | 69.86 65.75 3393 1.79 4890 4890

XoKslides;z

RS EIHIX PN ELER
*mz8 I Epresentation M

FRlZHERE
KEZexpectER &t baselinedF,

T VA=
R A=

boring

Ablation: Resolution Matters

Class  ImgRes _COV(%1) ~ MMDW) gy
LFD CD LFD CD
1282 928 825 2224 130 (3921
Car 5122 5232 4413 1593 080 |13.191
10242 6678 5839 1491 071 |10.25
1282 3825 3398 3886 5.90 |43.04
Chair 5122 6880 69.92 3149 390 |30.16
10242 69.08 67.87 3167 3.74 |23.28

X5KslidesE] LISITAA— SR E

P AN BRI AT
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- BEMSIRERSR  (3D/4D/VideofBXresearch)
» KRexpectFA TEMIREER
- HighlightBfiJ#8highlightBYZRrg
- EiFYgeometry/appearance? -> & & /MSIBIK +Zoom-in
- Relighting -> F&light changeZ55R
- ERLGR PERIFRIER? ->L( Jshowi S RXMaRaIF




More Examples

An ancient Roman farmer in a work pose,
holding a plow or other tool.

A male bust with a muscular neck and prominent
jawline, wearing a crown of oak leaves on his

head.

33



More Examples

An ancient Roman farmer in a work pose,
holding a plow or other tool.

A male bust with a muscular neck and prominent
jawline, wearing a crown of oak leaves on his
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- SlideszjglgYtransition (e.g. morph)B] LABREFRISIEIRIHER

. @ AutoSave ()

B 9V C -

Home Insert Draw Design Transitions  Animat

_—

Preview None {

Hy

Morph

* P

Fade

Quantitative numbersfOll XMW -> Rshow qualitativesE 7T — % ?
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JAnimation
 Fadett®&mHt (A&=BAXAHIMotion)

Insert Draw  Design Transitions Animations

i

"<‘K'*x\*(>

Wedge Wheel Wipe Expand Fade

» Wiperl L\ R&EREL E

Home Insert Draw  Design Transitions Animations

T % K| x| ok Kk

Preview Wedge Wheel Wipe Expand Fade

I

Sl

+ Effect Options

Property:
After animation:

Sound:

From Right
Don't Dim

[No Sound]

4)r 4»

«»
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» Video Y3k Loopt&z\ (AILATCBREEHRE)

Home Insert Draw Design Transitions Animations Slide Show Record Review View IguanaTeX Video Format Playback

trn . . . ~ T T
[> L_CB_| R Fade Duration |<|Ijj:| . - Start: Automatically s Loop Until Stopped CC+ o I<]||T|E|
+ EZE] l Fade In: 00.00 Play Full Screen

Volume : ] i Save
Hide During Show Rewind After Pl: Loop UnELﬁE&E’EEd M

<> <>

Play Add Remove Trim l

Bookmark Bookmark Video Fade Out: | 00.00

P Play Al

Envision: Creating 3D Virtual Worlds with Al

x  VR/AR
% apple-vision-pro-5x
VR/AR Robotics / Autonomous driving % https://wwwyoutube.co...
apple-vision-pro-5x
Robotics / Autonomous d...

apple-vision-pro-5x

>
=¥v

drivesim-2x
https://www.youtube.co...

%

v

1

1

1

1

2

2

2

2

2 drivesim-2x

3 & Sk education

3 % https://www.youtube.co...
3 % Education
3

3

4

4

4

4

4

drivesim-2x

education

factory

J https://www.youtube.co...
J Digital factory

factory

1l education

»
R

v

Education V bigital factory



il o A T E Y]

o BRBHRAIEIEEA]
o BcredittGR AFASIERB Screditig/>
- HISA,
« XEUSIEEIINEER, ARPEEEEZEZEE

« &x/a—PPTAERThank YouEE (Thank You;s BIERE)

Take away message

(1L

Thank you for listening!

* Explore inductive bias for
* Differentiable iso-surfacing can bridge mesh with implicit function.
Questions? * Enables multi-view 3D reconstruction and facilitates physics-based dynamics.

* Distill 3D structure from ot
* 2D generative model exhibits 3D understanding.
V.S. * Score distillation with meshes allows high-quality text to 3D generation.
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- 5ig%reference
« JLEREBaseline (Qiangian Wang: https://www.youtube.com/watch?v=KHoAG3gA024 )

Baseline - Baseline -
(Dreamfusion) : (Dreamfusion)

Comparisons to
chaining-based methods

« RAFT-C
* Flow-Walk-C
* PIPs
Michelangelo style statue of an astronaut. | ’ A ceramic Lion
=ed Z.and Deng, ] RAFT: Recurrent a]l pau's ﬁeld transforms for ophcal flow, ECCV’20
05, ALA. < . uitiscai 6. .. ¥ o ¢ Magic3D: High Resolution Text-to-3D Content Creation
' P — Faster training + Higher quality ot biows’ e i ks S i o

Poole et. al., ICLR 2023
91
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EEIEEIEdiffusion modeliftsEFadiffusion model, thEIEREIEH DM Tet
neural implicit function}&pk DM Tet{EEEA AT LAE IFRYA I fBRYsurface, WD - B89: {fftsurface -> geometry
BEIEIFAIgeometry
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