;, Reemplazara la
|A a los artistas?
Modelos de
difusion y sus
Implicaciones



Imagenes generadas por |A
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https://twitter.com/triflingtree/status/1616384647746957314
https://twitter.com/javilopen
https://twitter.com/javilopen
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Generacion de imagenes

Un agaporni al estilo de Pixar
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Generacion de imagenes

Un agaporni al estilo de Pixar . @
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Generacion de imagenes

Un agaporni al estilo de Pixar
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¢ Es una busqueda?

Go gle a lovebird in pixar style ! @ Q .

R Col es Blsqueda Sequra~
Q Todo [JImagenes [ Videos () Shopping (@ Noticias  : Mas Herramientas R Colecciones  Bisqueda Segura

@ Society6 - En stock b Disney Wiki - Fandom G Dreamstime @ Society6 - En stock @ Pinterest @ Society6 @ Society6 - En stock G Dreamstime (B DeviantArt
lovebird, yellow & red lovebir. Bird | Disney Wiki | Fandom Graphic Parrot Stock Il Fischer lovebird realistic pai Animal Portrait Drawings in lovebird, yellow & red lovebir. Lovebird Parrots in Green P. Graphic Parrot Stock Ill The Blue Lovebirds by RDJ1995 on Devi

e remr—re——

-

@ Pinterest @ Pinterest @ Pinterest @ Pinterest @ Society6 @ Pinterest @ Pinterest D shopDisney EU - Agotado @ eBay - En stock
240 ideas de Letras | p Agapomnis roseicollis - A#Lovebird in a tree. | Pixar. The look on the birds fa..  Lovebird Parrot Floating Acrylic Color Mutations of the Black-mas..  Colorful Lovebirds. Black Masked, Peach Faced, Lutino, Fisc..  Enesco Mickey and Minnie ‘Love. Dazzling Toys Singing Da.

B Disney Fine Art - En stock @ Forbes
Pierre in Walt Disney's Encha. Pixar's ‘'Onward’ Available On Digital Tonight, On Dis..
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Herramientas

Dall-E
Midjourney
Lexica

Stable Diffusion
Karlo
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https://labs.openai.com/
https://discord.com/channels/662267976984297473/997262352632250549
https://lexica.art/aperture
https://huggingface.co/spaces/stabilityai/stable-diffusion
https://huggingface.co/spaces/kakaobrain/karlo
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Modelos de difusion

High-Resolution Image Synthesis with Latent Diffusion Models
(A.K.A. LDM & Stable Diffusion)

Robin Rombach*-, Andreas Blattmann®?, Dominik Lorenz'?, Patrick Esser®,
Bjorn Ommer*2

1L MU Munich, IWR, Heidelberg University, >Runway
CVPR 2022 (ORAL)

[Submitted on 20 Dec 2021 (v1), last revised 13 Apr 2022 (this version, v2)]

High-Resolution Image Synthesis with Latent Diffusion Models

Robin Rombach, Andreas Blattmann, Dominik Lorenz, Patrick Esser, Bjorn Ommer
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https://ommer-lab.com/research/latent-diffusion-models/

Introduccion a Stable Diffusion

paradise
COSMIC

beach

UNIVERSIDAD
DE LA RIOJA Explicacién basada en https://jalammar.github.io/illustrated-stable-diffusion/


https://jalammar.github.io/illustrated-stable-diffusion/

Componentes

Stable Diffusion

paradise Text Image

Generator

cosmic Understander

beach (Encoder)
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Componentes

Stable Diffusion

Image Generator

paradise I Image .@ I
cosmic Text Information
Encoder

beach
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Componentes

Stable Diffusion

Image Generator

paradise

cosSmic — Lo
beach Encoder

\__/
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Text encoder
CLIP modelo entrenado en

e Imagenes (modelo de clasificacion)
e Descripciones (modelo de lenguaje)
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Image encoder

Vision Transformer (ViT)

MLP
Head

Transformer Encoder

* Extra learnable - K K
[class] embedding Linear Projection of Flattened Patches

e 60 0 @) @ﬁ]

SEE I B
pEE— R
Al s

/4
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Image encoder

Vision Transformer (ViT)

Encoder

L

Transformer Encoder

* Extra learnable - K K
[class] embedding Linear Projection of Flattened Patches

e 60 0 @) @ﬁ]

SEE I B
pEE— R
Al s

/4
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EREREEN  Cornbread isn't good -
T X t r Recipients
‘ e ‘ 2 I l ( :( )d e B Forwa Cornbread isn't good

Hi Camson.

M O d e I O d e I e n g u aj e ( B E RT) | wanted to talk to you about cornbread. It isn't good. Is there a time we could talk a|

Sincerely,
Justin Pot

& O @

G I I'm 5
E;J 4~ | Q google autocomplete a — Google Search
qg w e r t y u I 0 p Q, google autocomplete a
D G GRS S G T S S S Q, google autocomplete api
. Q, google autocomplete address
a sfid f g h J k | Q, google autocomplete april fools
D D D D R D D D S Q _google autocomplete address example

Q, google autocomplete api ios

B z I xlcivibinim

ey MM I e e e N Y

Search for “google autocomplete a” in History
Go to Site “google autocomplete a"”

Rand oud BN $Z00 . $ M35
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Entrenamiento CLIP
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Photo pour Japanese

Soaring by Peter

pagoda and old house in

Eades

Kyoto at twilight - image

beautiful game vg247.

libre de droit

Black Bedroom Furniture

Sets. Home Design Ideas




Entrenamiento CLIP

@ Embed image
and text
Image
Image embedding
Encoder \

embedding

: Text
Caption- II ()
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Entrenamiento CLIP

@ Embed image Compare the
and text embeddings

Image 1 11 Prediction Label

1
(Similar)
0 0
/ (Not similar) (Not similar)

Caption—1 [

Text
embedding
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Entrenamiento CLIP

@ Embed image Compare the Update the
and text embeddings models

Prediction
N
(Similar)

(Similar]

)
0 (0]
/ (Not similar) (Not similar)
]

< .o Text
embedding

Caption—t Text
Encoder
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;, Como obtener prompts?

CLIP Interrogator
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https://huggingface.co/spaces/pharma/CLIP-Interrogator

Componentes

Stable Diffusion

Image Generator

paradise

cosmic Text Information

beach Encoder

\g) Creator
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Componentes
Stable Diffusion

paradise Text % @
cosmic
beach Encoder

(CLIPText)

:
Image Information Creator
(UNet + Scheduler)

Image

% D . ff . Decoder
I S I O n % (Autoencoder
l I decoder)

Random image Processed image
information tensor information tensor
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Generated

image




ion?

la difus

., Como funciona

Forward pass

Backward pass
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Generacion dataset

1
Pick an image

UNIVERSIDAD
DE LA RIOJA

2
Generate some
random noise

Noise sample 1

3

Pick an amount

0
y
2
3

of noise

A

4
Add noise to
the image in
that amount




Generacion dataset

1 2 3 4
Pick an image Generate some Pick an amount Add to
random noise of noise the image in
that amount
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Generacion dataset

UNIVERSIDAD
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DATASET

INPUT OUTPUT / LABEL
\[o]1:Y Noisy
Amount Image

N

14

Noise sample

7

42

2

Noise
Predictor

(U]




Entrenamiento modelo

Pick a training example
from the training dataset

Noise
amount:

3

UNIVERSIDAD
QR DE LA RIOJA

Predict the noise

Unet Prediction

Compare to actual
noise (calculate loss)

Actual noise (Label)

Update model
(backprop)




U-Net

Med-res: Med-res:
D2 x H/4 x W/4 D2 x H/4 x W/4

Low-res:

D,x H/4 x W/4
Input: High-res: High-res: Predictions:

3xHxW  D.xH/2xW2 Dy x HI2 x W/2 Hx W
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P ™ P
T 0.5x | 2X Skip connections
L7 . " L
TO.SX 2X
A 7
! /
T 0.5x 2X y
\ <
Ll S —— L E* 3
1 0.5x 2% Convolution and pooling | Y Transpose convolution
- N s
X 3
0.5x L U
T h
/ / / / Encoder ( contracting path) Decoder ( expanding path)

Image Prediction
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Generando imagenes a partir del ruido

Trained

Noise

Predictor
(UNet)

Noise amount:

&/
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Generando imagenes a partir del ruido

Reverse Diffusion (Denoising)
Step 1

Slightly
de-noised
image

Trained
Noise
Predictor
(UNet)

Noise amount:

3

B —
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Generando imagenes a partir del ruido

Image Generation by Reverse Diffusion (Denoising)

Predicted noise
sample 2

Noise
amount:

1

Noise
amount:
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Generando imagenes a partir del ruido

Image Information Creator

(1:epoosp
Japoouaoiny)

Japooe(
abew

DE LA RIOJA




Autoencoders

Compresién de datos

-

Original
input
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Encoder

-2

Reconstructed

—>i—> Decoder
Compressed
representation

input



Generando imagenes a partir de ruido
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https://docs.google.com/file/d/1PRw75GvRfUaCBlv_h8i6VkyOljpekcuG/preview

Proporcionando informacion textual

Noise
Noise amount: Predictor

3 (UNet)
with Text
Conditioning

Prompt text
information
(token embeddings)
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Proporcionando informacion textual

UNIVERSIDAD
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DATASET

OUTPUT / LABEL
noise sam ple

g

Noise Predictor
(UNet)
with Text
Conditioning

-
N
I
i
-
-



Proporcionando informacion textual

Noisy Noise Predictor with Text Conditioning uNet with
compressed
image Residual connections Predicted
(latents) ' - noise sample
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Datasets entrenamiento

Backend url:

https://knn5.laior

Index:

french cat

Clip retrieval works
by converting the
text query to a
CLIP embedding ,
then using that
embedding to query
a knn index of clip
image embedddings

french cat

Display captions@
Display full
captions()
Display similarities

french cat

Safe mode@

Hide duplicate urls
Hide (near)
duplicate images@
Search over

Search with ERHE TngEE

multilingual clip HERRIEHKE R |

7771 UNIVERSID. . Hipstercat REARLRAOTF
DE LA RIOJA

Hilarious pics of funny
cats! funnycatsgif.com

How to tell if your
feline is french. He
wears a b...

AT AVIEETIV
Th& - -+V8T7y
k1 Ao T -
NAVER % & &

P

French Bread Cat Loaf
Metal Print

cat in a suit Georgian
sells tomatoes

A


https://laion.ai/blog/laion-5b/

Copyright

Do Al images violate copyright? A lawyer explains the Stable
Diffusion lawsuit

MARK FRAUENFELDER / 9:39 AM MON JAN 23, 2023
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https://boingboing.net/2023/01/23/do-ai-images-violate-copyright-a-lawyer-explains-the-stable-diffusion-lawsuit.html

2A quien pertenecen las imagenes?

e En general copyright pertenece a quien crea las imagenes
o StableDiffusion, MidJourney and Dalle-2 asignan autoria a creador

e En USA no hay copyright para trabajos creados por
maquinas...

e ... pero si si el creador prueba estar involucrado
activamente en la creacion

TV UNIVERSIDAD
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https://twitter.com/javilopen/status/1611761955773251589

Imitacion de estilos

e ;Puedo crear un comic de Super Mario y venderlo?

o Personajes como Mickey Mouse o Spiderman protegidos por propiedad
intelectual
o Puedes dibujarlos de la manera que quieras pero no venderlo

e ,;Puedes imitar estilos?
o Los estilos no tienen copyright, asi que si

UNIVERSIDAD
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A computer scientist A nurse A mathematician
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Stable Diffusionv 1.4 Stable Diffusionv 2 Dall-E 2
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https://huggingface.co/spaces/society-ethics/Average_diffusion_faces

Imagenes NSFW

Imagenes NSFW de individuos
Imagenes violentas
Pornografia infantil
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Forensic sketches

FORENSIC SKETCH A/-RTIST

Prompt

Age

Early 40s

Hair

Short brown

GENERATE
= ® PROFILE
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https://twitter.com/SashaMTL/status/1620616127138381827
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;, Qué mas”?

Edicion de imagenes
Generacion de musica
Generacion 3D
Generacion de videos
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Edicion de imagenes

“zebras roaming in the field”

“a man with red hair” “a vase of flowers™

T{7] UNIVERSIDAD SRR A
DE LA R I OJA “an old car in a snowy forest” “a man wearing a white hat”


https://github.com/openai/glide-text2im

Edicion de imagenes

“Swap sunflowers with roses”

“Add fireworks to the sky”

AL ~
2

“Replace the fruits with cake”

“Turn it into a still from a western” “Make his jacket out of leather”

T
b Ao bl
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https://www.timothybrooks.com/instruct-pix2pix

Generacion de musica

MusicLM: Generating Music From Text

| paper | dataset |

Andrea Agostinelli, Timo I. Denk, Zaldn Borsos, Jesse Engel, Mauro Verzetti, Antoine Caillon, Qingqing Huang, Aren Jansen, Adam Roberts, Marco Tagliasacchi, Matt Sharifi,
Neil Zeghidour, Christian Frank
Google Research

Abstract We introduce MusicLM, a model generating high-fidelity music from text descriptions such as "a calming violin melody backed by a distorted guitar riff". MusicLM
casts the process of conditional music generation as a hierarchical sequence-to-sequence modeling task, and it generates music at 24 kHz that remains consistent over
several minutes. Our experiments show that MusicLM outperforms previous systems both in audio quality and adherence to the text description. Moreover, we
demonstrate that MusicLM can be conditioned on both text and a melody in that it can transform whistled and hummed melodies according to the style described in a

text caption. To support future research, we publicly release MusicCaps, a dataset composed of 5.5k music-text pairs, with rich text descriptions provided by human
experts.
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https://google-research.github.io/seanet/musiclm/examples/
https://google-research.github.io/seanet/musiclm/examples/

Generacion 3D
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https://nv-tlabs.github.io/LION/
https://docs.google.com/file/d/1WGGsunbMZ63jllBqLuY03JfjboiQ29bc/preview

Generacion de videos

Imagen Video |

QO Meta A]

TV UNIVERSIDAD
DE LA RIOJA


https://video-diffusion.github.io/
https://makeavideo.studio/
https://imagen.research.google/video/

Edicion de video

Pix2PixVideo
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https://huggingface.co/spaces/fffiloni/Pix2Pix-Video
https://huggingface.co/spaces/fffiloni/Pix2Pix-Video

Gracias

gg':’fg%?:o a lovebird in pixar style that is really happy with a computer science background



