
Ziwei Liu 刘子纬

Nanyang Technological University

Visual AIGC 
with Foundation Models



2023



Movie AnimeGame VTuber

Creative Industry

Virtual Beings

AI-Generated Content



Vision Language

Perception

Generation



Vision Language

Perception

Generation



CLIP & GPT-4



CoOp & CoCoOp



NOAH



Bamboo
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StyleGAN-Human: 2D Human Generation



Text2Human: Text-to-2D Human



Text2Performer: Text-to-2D Human Video



• Learn 3D generation from 2D image collections

Static Articulated
?

EVA3D: 3D Human Generation



• Compositional Human NeRF

a) Sample Rays & Points at
Observation Space SMPL(𝛽, 𝜃)

b) Inverse LBS to
Canonical Space
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c) Transform to Local Bounding
Box & Query Subnetworks

[ ]𝒄!" 𝜎!"

[ ]𝒄$ 𝜎$

Inverse LBS

d) Integrate Queried
Results Along Rays
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EVA3D: 3D Human Generation



• Qualitative Results

EVA3D: 3D Human Generation



• Explicit Pose/ Shape Control

EVA3D: 3D Human Generation



AvatarCLIP: Text-to-3D Avatar

I want to generate a
tall and fat Iron Man

that is running.

I would like to
generate a skinny

ninja that is raising
arms.

I want to generate a
tall and skinny

female soldier that is
arguing.

I want to generate
an overweight

sumo wrestler that
is sitting.



MotionDiffuse: Text-to-3D Human Video



ReMoDiffuse: Text-to-3D Human Video
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OmniObject3D is a large-vocabulary 3D dataset 
for real-world scanned objects. 

ü 6k high-quality 3D models
ü 190 categories
ü 4 modalities: textured mesh, point cloud, real-

captured video, synthetic multi-view images.
ü Many down-stream tasks

Dataset Year Real Full 3D 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
CO3D 2021 √ √ 19k 50
DTU 2014 √ √ 124 NA
GSO 2021 √ √ 1k 17
AKB-48 2022 √ √ 2k 48
Ours 2022 √ √ √ 6k 190Re
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OmniObject3D: Text-to-3D Object



OmniObject3D: Text-to-3D Object

I want to generate a
toy dinosaur.

I want to generate a
music box.

I want to generate a
plaster statue.



Voxurf: Fast 3D Object Reconstruction



Voxurf: Fast 3D Object Reconstruction
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4K+ Resolution with High Dynamic Range

“brown wooden dock on lake surrounded 
by green trees during daytime”

Text2Light: Text-to-3D Environment

\



“white bed 
linen with 

white pillow”

“blue and 
brown wooden 

counter”

“brown wooden 
floor with white 

wall”

“closeup photo of 
concrete stair 
surrounded by 

white painted wall”

“empty parking 
lot during 
daytime”

“gray concrete 
pathway with 
wall signages”

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



Text2Light: Text-to-3D Environment



Photorealistic
Unbounded 3D Scenes

In-the-wild 2D
Image Collections

SceneDreamer: Unbounded 3D Scene Generation



In-the-wild 
Image Collections

Photorealistic
Unbounded 3D Scenes

Multi-view consistent Well-defined geometry

Diverse scenes and styles

SceneDreamer: Unbounded 3D Scene Generation



Infinite 3D World!







F2NeRF: Mobile 3D Scene Reconstruction



F2NeRF: Mobile 3D Scene Reconstruction
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Synthetic dataset Light Stage data

Relighting4D uses only videos 
to relight dynamic human 

actors from free viewpoints

Prior 
works

Relighting4D: Relightable 3D Human



Video of human Relight with different illuminations and free viewpoints

Relighting4D: Relightable 3D Human



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

• A fundamental task for downstream animation applications.

DiffMimic: Physically-Simulated Character



a) ~10x better sample efficiency compared to DeepMimic

c) Scalable d) General e) Robust

b) Learning backflip in 5 minutes

DiffMimic: Physically-Simulated Character
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is contained inside

Exemplar Images Relation-Specific 
Text-to-Image Synthesis

“cat box”

<R>
Relation Prompt

represent the co-existing 
relation in exemplar images

<R>“Spiderman basket”

Input

Output

Application

“rice bowl”“dog basket”“vegetable paper bag”

“hamster paper bag”“rabbit cup”

ReVersion: Object Relation Generation



backprop gradients 
to optimize <R>

predict 
added noise

Exemplar Images
add 

noise

Denoising 
Loss

Relation-Steering Contrastive Learning 

<R>

Prepositions

Adj.

Noun.……

Activated 
Prepositions

Text Embedding Space

……

……

paired

highly noisy samples
sample more

Relation-Focal Importance Sampling

less noisy samples
sample less

Sampling 
Probability

Noise Level

Coarse Descriptions

“woman <R> man”
“dog <R> dog, with trees”
“woman <R> man in blue”
“a woman <R> a woman”

Text-to-Image 
Diffusion Modelnoisy images

Steering Loss

ReVersion: Object Relation Generation



ReVersion: Object Relation Generation
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