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By 262/, creators won't
have 1o be technical, just
creative, thanks to
automation tools.



Al-Generated Content

Creative Industry

Script

BRI

Story Board

et

Design
185

RETE

Animals
MR

World-views
R

scene

Sculpting
Layout

Make Up
e

Props
1=

{ Riqgmg}

Unwrap UVW
EFUV
Painting
25

Topology
&3

Camera Tracker
IR

Filr

Green Screen

SRIRG

VTuber

Physics FX

Lighting
X%

Shadering
K%

Simulation

Render Elements

3D CGI\ FX
3D

|

Composing Product
5

CGI - Sequence

Cuttings
Sk}

Rendering

e

Composing

=30

Sequence



AAAAAAAAAAA
EEEEEEEEEEEE

/ Perception —\

Vision ~ Language

\ Generation /




AAAAAAAAAAA
EEEEEEEEEEEE

/ Perception —\

Vision ~ Language

\ Generation /




] NANYANG
¥ TecHnoLosica. . S-LAB
'93;‘ UNIVERSITY FOR ADVANCED
SINGAPORE INTELLIGENCE

User What is funny about this image? Describe it panel by panel.

to of a german shepherd dog.

photo of a collie.

photo of a border collie.

photo of a rottweiler.

Source: hmmm (Reddit)

GPT-4 The image shows a package for a "Lightning Cable" adapter with three panels.

Panel 1: A smartphone with a VGA connector (a large, blue, 15-pin connector typically used for computer monitors) plugged into
its charging port.

1T, ‘

IyT; | 13T, l,-'l‘;‘

Panel 2: The package for the "Lightning Cable" adapter with a picture of a VGA connector on it.
Image
Encoder

‘ Panel 3: A close-up of the VGA connector with a small Lightning connector (used for charging iPhones and other Apple devices)
“ g atthe end.
InT) | INTo | INTa
The humor in this image comes from the absurdity of plugging a large, outdated VGA connector into a small, modern smartphone
charging port.
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CoOp & CoCoOp

Caltech101 Prompt Accuracy Flowers102 Prompt Accuracy
a [CLASS]. 82.68 a photo of a [CLASS]. 60.86
a photo of [CLASS]. 80.81 a flower photo of a [CLASS]. 65.81
a photo of a [CLASS]. 86.29 a photo of a [CLASS], a type of flower. 66.14
[V]; [V]; ... [V]m [CLASS]. 91.83 [V]1 [V]z ... [V]m [CLASS]. 94.51

(a) (b)
Prompt Accuracy EuroSAT Prompt Accuracy
a photo of a [CLASS]. 39.83 a photo of a [CLASS]. 24.17
a photo of a [CLASS] texture. 40.25 a satellite photo of [CLASS]. 37.46
[CLASS] texture. 42.32 a centered satellite photo of [CLASS]. 37.56
[V]1 [V]: ... [V]m [CLASS]. 63.58 [V]; [V]; .. [V]w [CLASS]. 83.53

(c) (d)
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Bamboo

£ output
anthracoceros albirostris
anthracoceros albirostris 95%
hornbill 4%
bucerotidae 0%
column 0%
= o — — N — oy
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SWAV [10] INIK 12M  RN50  Self. 925 766 764 880 930 655 605 781 910 560 669 768
DINO[11] INIK 12M  RN50  Self. 937 792 772 892 962 660 683 776 923 631 833 798
SWSL[71] 1G-1B 1B RN50 Semi. | 947 795 791 944 946 678 659 778 961 584 812 809
WSL [46]  IG-1B 1B RX101 Weak. | 950 782 835 955 908 679 723 753 933 539 833 810
CLIP [53]  WIT 400M RN50 Lang. | 887 703 864 882 961 733 783 764 89.6 491 733 79.1
CLIP [53] WIT 400M B/16  Lang. | 962 831 928 931 981 784 867 792 947 595 802 856
BiT /] INIK 12M RN50 Sup. | 917 748 725 923 920 611 535 724 912 525 752 736
BiT [37] IN22K 14M  RN50 Sup. | 949 822 833 915 994 699 590 773 939 556 767 80.3
RN50 Bamboo 69M  RN50 Sup. | 939 812 853 920 994 722 911 765 932 840 772 86.0 (+5.1)
B/16 Bamboo 69M  B/16  Sup. 982 902 929 951 99.8 79.0 933 812 970 881 83.6 91.8(+6.2)
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Visual In-Context Learning =™ ==

Foreground segmentation (mloU) Average |- Standard deviation
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(a) Visual in-context learning is sensitive to prompt selection
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StyleGAN-Human: 2D Human Generation B, . s AB
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Text2Human: Text-to-2D Human W e oo
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TextZHuman =
T@X'{"ZHMVV\&V] Describe the shape. Describe the textures
A short-sleeve T-shirt, short pants T-shirt with pure color, denim pants O p
Load Pose Generate Parsing OoNOD) Parsing Palette
o -
Save Image Generate Human
[ top . leggings
D skin D ring
[ ] outer ] belt
. face D neckwear
[: skirt |:I wrist
. hair D socks
[7t dress D tie
D headwear necklace
[] pants B earstuds
. eyeglass [] bag
[:] rompers E] glove
[J footwear . background




Text2Performer: Text-to-2D Human Video Em e < a0
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The dress the person wears has medium sleeves and
it is of short length. The texture of it is pure color.

The lady moves to the left.

She is turning right from the front to the side.
She is turning right from the side to the back.
She turns right from the back to the side.

She turns right from the side to the front.

She moves to the right.
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EVA3D: 3D Human Generation

* Learn 3D generation from 2D image collections

?
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EVA3D: 3D Human Generation

 Compositional Human NeRF
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a) Sample Rays & Points at b) Inverse LBSto  ¢) Transform to Local Bounding  d) Integrate Queried

Observation Space SMPL(S, 6) Canonical Space Box & Query Subnetworks Results Along Rays
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EVA3D: 3D Human Generation

e (Qualitative Results
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EVA3D: 3D Human Generation

* Explicit Pose/ Shape Control
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AvatarCLIP: Text-to-3D Avatar W s iac
%

| would like to | want to generate a | want to generate
fwant to generate a enerate a skinny tall and skinn an overweight
tall and fat 9 .. v .
that is raising that is that

that is running. R
8 8 arms. 8 arquing. 8 is sitting. : I



MotionDiffuse: Text-to-3D Human Video Wi, s
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ReMoDiffuse: Text-to-3D Human Video WM s ag
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ReMoDiffuse Visualization

SELECT MODEL Michelle

! IA person| GO!
s )

v Controls

v Pausing/Stepping

pause/continue
make single step

modify step size

v General Speed

modify time scale
v Visibility
show model

B show skeleton

qf‘, ai\x
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OmniObject3D: Text-to-3D Object

OmniObject3D is a large-vocabulary 3D dataset
for real-world scanned objects.

v 6k high-quality 3D models

v' 190 categories

v' 4 modalities: textured mesh, point cloud, real-
captured video, synthetic multi-view images.

v" Many down-stream tasks

Dataset Year Real Full3D Video Num Objs Num Cats
ShapeNet 2015 ' 51k 55
ModelNet 2014 \' 12k 40
3D-Future 2020 \' 16k 34
ABO 2021 \' 8k 63
Toys4K 2021 \' 4k 105
COo3D 2021 ' \' 19k 50
T, DTU 2014 ') \' 124 NA
g § GSO 2021V v 1k 17
]
ga AKB-48 2022 ') \' 2k 48
& Ours 2022 ') \' ') 6k 190

I LT

'1" VL]

o1
e s




OmniObject3D: Text-to-3D Object e sag
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| want to generate a | want to generate a | want to generate a
music box. plaster statue.

toy dinosaur.




Voxurf: Fast 3D Object Reconstruction
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Voxurf: Fast 3D Object Reconstruction
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Text2Light: Text-to-3D Environment
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“brown wooden dock on lake surrounded
‘ by green trees during daytime”

o g




“white bed
linen with
white pillow”

“gray concrete
pathway with
wall signages”

“blue and
brown wooden
counter”

Suzanne Monkey: glossy

“brown wooden
floor with white
wall”

“closeup photo of
concrete stair
surrounded by

white painted wall”

—
33

‘
i

=

038

“empty parking
lot during
daytime”

Shader balls: glass, diffuse, glossy, mixture of diffuse and glossy




Text2Light: Text-to-3D Environment
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Own Your Reality
with Any Sentences

Describe Your Scene

.g. a living room

AAAAAAAAAAA



SceneDreamer: Unbounded 3D Scene Generation

In-the-wild 2D Photorealistic
Image Collections Unbounded 3D Scenes



In-the-wild Photorealistic
Image Collections Unbounded 3D Scenes
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Generate with Different Styles




Free Camera Trajectories




F2NeRF: Mobile 3D Scene Reconstruction
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F2NeRF: Mobile 3D Scene Reconstruction g o ag
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RelightingdD: Relightable 3D Human B e, s AB
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Relighting4D uses only videos
to relight dynamic human

actors from free viewpoints



TECHNOLOGICAL
UNIVERSITY ' ror ADVANCED

ssssssssssssssssssss

RelightingdD: Relightable 3D Human P sue

Video of human Relight with different illuminations and free viewpoints




DiffMimic: Physically-Simulated Character

« Motion mimicking: let a physically-simulated character imitate a reference motion.

SIMULATED

 Afundamental task for downstream animation applications.

“a person walks like a zombie” “a person walks” “a person deep squats and jumps”

Language-Conditioned Control Responsive Control Skill Composition



DiffMimic: Physically-Simulated Character

Motion Teyee(s) DeepMimic  Spacetime Bound Ours w/ RSI

Back-Flip  1.75 31.18 4120+32.1%  3.82-87.7%

Cartwheel  2.72 30.45 17.35-43.0%  4.72 -84.5% A

Walk 1.25 23.80 4.08 -79.5% 1.55 -93.5% i '

Run 0.80 19.31 4.11 -78.7% 1.41 -92.7% |

Jump 1.77 25.65 41.63 +77.8%  2.12 -91.7%

Dance 1.62 24.59 10.00 -59.3% 2.19 -91.1% - —

a) ~10x better sample efficiency compared to DeepMimic b) Learning backflip in 5 minutes

Y=

c) Scalable d) General e) Robust
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ReVersion: Object Relation Generation

Input

[ )

Exemplar Images

J
“vegetltlidg is contained inside papé#ttiag”

Output

Relation Prompt

<R>

represent the co-existing
relation in exemplar images

Application

Relation-Specific
Text-to-Image Synthesis

“Sprdarobimit <R > papletbag”

J




ReVersion: Object Relation Generation

A

Sampling
Probability

less noisy samples
sample less

highly noisy samples
sample more

Relation-Focal Importance Sampling

Noise Level

~N

Coarse Descriptions 4 Relation-Steering Contrastive Learning

i “woman <R> man” i O \:
| “dog <R> dog, with trees” | ' Text Embedding Space e
' “woman <R>man in blue” | L e e |
Denoising | “awoman<R>awoman” | ey Activated s :
Loss - - ’ i s () Prepositions \ !
i A ? i Adj :'l \‘: :
i backprop gradients | ' K “" o ° Yy
i to optimize <R> | |
predict | ' L Steering Loss 3 -4 -~ !
added noise( L e & S !
________ Text-to-Image 6 : <R>
noisy images Diffusion Model A Noun.
\ i ...... i

R




ReVersion: Object Relation Generation —
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Visual Results: ReVersion

exemplar images

—

ReVersit
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Avatar
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