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beta.openai.com 4

https://beta.openai.com
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ChatGPT

chat.openai.com/chat

GPT-3 (175B)

beta.openai.com

6

ChatGPT

GPT-NeoX
Apache 2.0

huggingface.co/EleutherAI/
gpt-neox-20b

GPT-NeoX

https://chat.openai.com/chat
https://beta.openai.com
https://huggingface.co/EleutherAI/gpt-neox-20b
https://huggingface.co/EleutherAI/gpt-neox-20b


GPT-J BLOOM

huggingface.co/bigscience/
bloom

huggingface.co/EleutherAI/
gpt-j-6B

GPT-3

beta.openai.com

GPT-J

7

https://huggingface.co/bigscience/bloom
https://huggingface.co/bigscience/bloom
https://huggingface.co/EleutherAI/gpt-j-6B
https://huggingface.co/EleutherAI/gpt-j-6B
https://beta.openai.com
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labs.openai.com 9

https://labs.openai.com
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https://labs.openai.com
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EXAMPLES
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EXAMPLES
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15“MIT Media Lab made out of trash”



The image generation models might not know a concept or person well enough to generate an 
image. For this, you can also finetune the model on your own images. The following images 

have been made by fine tuning a model with 25 images of Neil Gershenfeld.
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https://github.com/XavierXiao/Dreambooth-Stable-Diffusion 17

https://github.com/XavierXiao/Dreambooth-Stable-Diffusion
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🤣💀



https://github.com/XavierXiao/Dreambooth-Stable-Diffusion 19

🤣💀

https://github.com/XavierXiao/Dreambooth-Stable-Diffusion
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🤣💀



https://github.com/XavierXiao/Dreambooth-Stable-Diffusion 21

🤣💀

https://github.com/XavierXiao/Dreambooth-Stable-Diffusion


https://github.com/XavierXiao/Dreambooth-Stable-Diffusion 22

🤣💀

https://github.com/XavierXiao/Dreambooth-Stable-Diffusion


https://github.com/XavierXiao/Dreambooth-Stable-Diffusion 23

🤣💀

https://github.com/XavierXiao/Dreambooth-Stable-Diffusion


https://github.com/XavierXiao/Dreambooth-Stable-Diffusion 24

🤣💀

https://github.com/XavierXiao/Dreambooth-Stable-Diffusion


For fabrication, these methods can be useful for 
ideating and generating visual concepts
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https://beta.openai.com


beta.openai.com 27

https://beta.openai.com
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http://www.youtube.com/watch?v=U4NFhsXEmt8
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http://www.youtube.com/watch?v=9H32EaQCETg
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Reverse (prompt) engineer

35code

a woman in a white dress with a veil 
over her head, cyberpunk art, 
generative art, korean women's 
fashion model, organic structure, an 
young urban explorer woman, 
depicted as a 3 d render, bone 
jewellery, voronoi, young asian 
woman

https://github.com/pharmapsychotic/clip-interrogator
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37

“3D” 🔗

http://twitter.com/ollywogs/status/1509684083416309762


38

3D modeled init imagery



Midjourney DALL·E 2 Stable Diffusion

replicate.com/stability-ai/st
able-diffusion

labs.openai.commidjourney.com

39

https://replicate.com/stability-ai/stable-diffusion
https://replicate.com/stability-ai/stable-diffusion


How?
(abridged)

40



CLIP (Jan 2021)

● A neural network which 
learns visual concepts 
from natural language 
supervision

● “Zero shot learning” of 
previously unseen 
concepts

● Released by OpenAI

● Trained on 400M 
image-caption pairs 
(closed dataset)

41



SIREN+CLIP (Jan 2021)

42

“A sea otter in the style of ‘Girl with a Pearl Earring’ ”

● @advadnoun connected CLIP to 
an image generation function 
(SIREN, Stanford University 2020)

● BigGAN + CLIP in Feb 2021

Code

https://colab.research.google.com/drive/1FoHdqoqKntliaQKnMoNs3yn5EALqWtvP?usp=sharing#scrollTo=7EuUz-ICNKUr


VQGAN+CLIP (Apr 2021)

43

“A sea otter in the style of ‘Girl with a Pearl Earring’ ”

● @RiversHaveWings et al. extended 
the concept with a different 
generative architecture

Code

https://colab.research.google.com/github/justinjohn0306/VQGAN-CLIP/blob/main/VQGAN%2BCLIP(Updated).ipynb


DALL·E 2 (Nov 2022)

● Diffusion + CLIP

● Super super-resolution, starting 
from pure noise

● Neural network hallucinates visual 
details that will be most likely given 
the input

44

“A sea otter in the style of ‘Girl with a Pearl Earring’ ”

labs.openai.com

https://labs.openai.com


Text encoder

45

Diffusion model Decoder

“Neil Gershenfeld 
discovers fire”

Generated with DALL·E 2
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Stable Diffusion in KerasCV

Code

https://colab.research.google.com/github/keras-team/keras-io/blob/master/guides/ipynb/keras_cv/generate_images_with_stable_diffusion.ipynb


47haveibeentrained.com

https://haveibeentrained.com/?search_text=Neil%20Gershenfeld
https://haveibeentrained.com/


Text encoder Generative model & 
decoder

48

CLIP
CLOOB

BLIP
OpenCLIP

…

GAN
e.g., BigGAN, StyleGAN 

VAE
e.g., VQVAE

Diffusion
e.g., GLIDE, unCLIP

…
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Any image generator can be discriminated with CLIP



50code (Apr 2022)

https://colab.research.google.com/github/%20kvfrans/clipdraw/blob/main/clipdraw.ipynb


51

Input prompt

CLIP loss

Starting mesh

Deformed vertex colors
 & vertex positions

Augmented 2D renders

Differentiable 
rendering

“A tiny planet full of plants, colorful flowers, and a waterfall”

We can also render 3D models to 2D in this workflow
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Text2Mesh
(Dec 2021)

53paper

https://arxiv.org/pdf/2112.03221.pdf
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Clip-mesh (Dec 2022)
“A wooden table”

ClipMatrix (Sept 2021)
“Horned God of Biodiversity,

painted by Haeckel”



Dreamfields
(May 2022)

55

CLIP → NeRF

github.com/shengyu-meng/dreamfields-3D

http://github.com/shengyu-meng/dreamfields-3D


Dreamfusion 
(Sept 2022)

56



Dreamfusion 
(Sept 2022)

57Stable Dreamfusion Code

https://colab.research.google.com/drive/1MXT3yfOFvO0ooKEfiUUvTKwUkrrlCHpF?usp=sharing


Magic3D
(Nov 2022)

58paper

https://deepimagination.cc/Magic3D/


Magic3D (Nov 2022)

59



Magic 3D, nvidia

deepimagination.cc/Magic3D/

Dreamfusion

github.com/ashawkey/
stable-dreamfusion

(fork)

Dreamfusion

Dreamfields

github.com/shengyu-meng/
dreamfields-3D

(fork)

Dreamfields

60

https://deepimagination.cc/Magic3D/
https://github.com/ashawkey/stable-dreamfusion
https://github.com/ashawkey/stable-dreamfusion
https://github.com/shengyu-meng/dreamfields-3D
https://github.com/shengyu-meng/dreamfields-3D
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Physics

3D Animations

Current State-of-the-Art Research Workflow

Text to Video | 3D to Animation | Video to 3D | Video to Physics  

NeRFS
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3D Deep Learning Libraries
Surge in 3D Deep learning libraries 
(PyTorch3D, NVIDIA Kaolin) 
● Modular Differentiable rendering
● 3D Data Loading and Modular 

Cameras
● GPU-Optimized 3D Operations
● Building Blocks for Neural Fields 

Research
● Neural Fields Visualization (NeRF)

https://pytorch3d.org/
https://developer.nvidia.com/kaolin#:~:text=NVIDIA%20Omniverse%20Kaolin%20App%20is,training%2C%20and%20render%20synthetic%20datasets.
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Text to Videos

http://www.youtube.com/watch?v=0fDJXmqdN-A


66
* Niemeyer, Michael, and Andreas Geiger. "Giraffe: Representing scenes as compositional generative neural feature fields." Proceedings of the IEEE/CVF Conference 
on Computer Vision and Pattern Recognition. 2021.
** Schwarz, Katja, et al. "Graf: Generative radiance fields for 3d-aware image synthesis." Advances in Neural Information Processing Systems 33 (2020): 20154-20166.

3D (NeRF) to Animation
Editing and Manipulating NeRFs

Moving & Rotating Objects Adding Objects Modifying Object Appearance Changing Background

Modifying ShapeModifying Appearance
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Dynamic Scene Representation

Li, Zhengqi, et al. "Neural scene flow fields for space-time view synthesis of dynamic scenes." Proceedings of the IEEE/CVF Conference on 
Computer Vision and Pattern Recognition. 2021.

Videos to 3D (NeRF)
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Dynamic Scene Representation

Pumarola, Albert, et al. "D-nerf: Neural radiance fields for dynamic scenes." Proceedings of the IEEE/CVF Conference on Computer Vision and 
Pattern Recognition. 2021.

Videos to 3D (NeRF)



Videos to Physics

Murthy, J. Krishna, et al. "gradSim: Differentiable simulation for system identification and visuomotor control." International 
Conference on Learning Representations. 2020.l
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Videos to Physics

Qiao, Yi-Ling, Alexander Gao, and Ming C. Lin. "NeuPhysics: Editable Neural Geometry and Physics from Monocular Videos." arXiv preprint 
arXiv:2210.12352 (2022).
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Desired Workflow

Physics

AI 
Models

Training

FabricationProgrammatic 
Requirements

Physics Informed Machine Learning | Topology Optimization | Generative Design  



Limitations / Ethics
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“Salmon swimming in the river”
75
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amiraa@mit.edu
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Danry
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