
Motivat ion

Deep Embeddings

Re pre se nt ing  an image  by cont inuous e mbe ddings from de e p  ne tworks. 

Autoencoder, 2007

iBOT, 2021

MaskFeat, 2022

DiffMAE, 2023

……visual representation



Motivat ion

Deep Embeddings vs. Quantized Tokens

Re pre se nt ing  an image  by quant ize d toke ns from de e p  ne tworks.

VQ-VAE, 2017

DALL-E, 2021

Parti, 2022

……

visual representation



Motivat ion

Deep Embeddings vs. Quantized Tokens vs. Text

Can we  re pre se nt  an image  as  t e xt?

encoder decoder

a photograph closeup dog corgi wearing
white hat corgi yellow glasses atop on red
handle bicycle street nyc corgi smiling
smiling wearing an orange wearing fedora
with smile yellow sunglasses people arm
among people car multiple screen
buildings and street buildings cute
teeth ……

visual representation



Example

De-Diffusion Text

an attributing provided closeup dog corgi wearing wht yellow hat 

corgi and hat on glasses aboard an on red handle cart street nyc 

oscanadian corgi corgi presented description called an dog dog 

shown standing smiling incorporating wearing an wearing 

harnehandle fedora with smile yellow sunglasses yellow sunglasses 

and people and street wth foreground with people people among 

people cars multiple billboards cityscape and street billboards 

asphalt street cute screenshot street
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Vision
image captions,

movie scripts,…

Speech
speech to text,

text to speech…
Text

Motivat ion

Text as Cross -Modal Representation

Humans are used to encode many different modalities into text.
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Vision
image captions,

movie scripts,…

Speech
speech to text,

text to speech…
Text

Motivat ion

Text as Cross -Modal Representation

“In daily life, language often acts as an interface to higher - level cognition.”



Why not cap t ions?

- Captions are  usually not as comprehensive .

Why not de e p  e mbe dd ings?

- Inte rpre tability

- Text can be  directly used in LLMs & text- to- img mode ls, 

no need of mode l tuning

Why not?

Text as Cross -Modal Representation



e ncode r de code rla te nt sinputs outputs

- Training only required images.

Me thod

An Autoencoder



Me thod

Diffusion as Decoder

e ncode r

pre t ra ine d

te xt - to- image

d iffusion

te xtinputs outputs

- Training only required images.

- Unpacking the knowledge encapsulated within the text - to - image generative models.



Me thod

Diffusion as Decoder

e ncode r

pre t ra ine d

te xt - to- image

d iffusion

te xtinputs outputs

- Training only required images.

- Unpacking the knowledge encapsulated within the text - to - image generative models.

Avocado 

chair



Me thod

Diffusion as Decoder

e ncode r

pre t ra ine d

te xt - to- image

d iffusion

te xtinputs outputs

- Training only required images.

- Unpacking the knowledge encapsulated within the text - to - image generative models.

- To minimize the reconstruction error, the text has to be comprehensive .

per -pixel reconstruction



Me thod

Full Picture

e ncode r

pre t ra ine d

te xt - to- image

d iffusion

te xtinputs outputs

- Training only required images.

- Unpacking the knowledge encapsulated within the text - to - image generative models.

- To minimize the reconstruction error, the text has to be accurate and comprehensive.

- Discrete text tokens, trained with gumbel softmax.

gumbel softmax

discrete



original Imagen Midjourney Stable  Diffusion XL

an davilishlish blog closeup be rrie s jar through large  re fre re fre  jar g lass jar each othe r 
glass on  an  on  peach hardwood closeup  g lass homemade mixed glass  jar called  
re lating  called  an  oranges fruit shown slice s each othe r containing re lating an orange  
orange  slice s slice s be tween black grapes open chunks orange   oranges and  be rry  
b lack bluebe rry consist  though  towards  p ink  c loseup  facing  that background pink 
wall background pink pink wall wall c loseup chia grapes recipe

Applica t ion # 1

Transferable Text - to - Image Prompt



Applica t ion # 1

Compare with Human Annotation

original Imagen Midjourney Stable Diffusion XL

[Human-annotated caption] A jar filled with different types of fruit on a table.

Why is  t his  d iffe re nt  from c ap t ions?

- Captions are  usually not as comprehensive .



FID (↓): Similarity measure

Diffus ion Mode l: Stable  Diffusion v2

Dat ase t : MS-COCO Val 20 14 30 K

Applica t ion # 1

Benchmark on a Third -Party Diffusion Model



Applica t ion # 1

Prompt for Synthetic Images

original Imagen Midjourney Stable Diffusion XL

an art rha digitally s art illustration woman face wearing colorful colorful paints face 
painted head pink lipstick though an among colourful confetti confetti realism pin up os 
janu monroe monroe resembrelating called an face woman shown face smelling 
upwards multiple an colorful florals roses hats above many paints with earrings 
turmeric makeup brightly orange red pink wth scattered among yellow oranges flying 
flying butterflies teal background on teal blue background lips eyebrow hadid cg 
poster



Applica t ion # 1

Prompt for Synthetic Images

original Imagen Midjourney Stable Diffusion XL

an illustration albu etching vscocam illustration intricate insect heavily black intricate 
intricate insect insect crest intricate crest on an behind lit circular moon intricate folk 
os intricate insect insect form a exhibiting called an intricate insect shown frontal 
frontal surrounded amongst an lit many crescent moons besides scattered stars and 
stars and moons past gold beige navy amongst beside among and crescent beside and 
crescent navy stars on dark navy background night stars bohemian etching logo



[Prompt] Answer the question given the context.
a colcandidenver lantic closeup former recent train train parked tradition 
enclosed metrotram in a red livery it on railroad platform containing 
wearing a yellow pol surround a knob beside platform near a under platform 
shelter right there and roof shadows and platform and tracks etc wore worn 
worn mau maroon brown white stripes markings content worn yellow 
yellow stripes train pretoria namibia railway platform train operator worn 
brown windows platform platform

Question:  What othe r big vehic le  is often painted about 

the  same  shade  as this vehic le?

Applica t ion # 2

Visual Question Answering



Applica t ion # 2

Visual Question Answering

[Prompt] Answer the question given the context.

a colcandidenver lantic closeup former recent train train parked 
tradition enclosed metrotram in a red livery it on railroad platform 
containing wearing a yellow pol surround a knob beside platform near 
a under platform shelter right there and roof shadows and platform and 
tracks etc wore worn worn mau maroon brown white stripes markings
content worn yellow yellow stripes train pretoria namibia railway 
platform train operator worn brown windows platform platform

Question:  What othe r big vehic le  is often painted about 

the  same  shade  as this vehic le? 



Applica t ion # 2

Visual Question Answering with LLM

[Prompt] Answer the question given the context.

a colcandidenver lantic closeup former recent train train parked 
tradition enclosed metrotram in a red livery it on railroad platform 
containing wearing a yellow pol surround a knob beside platform near 
a under platform shelter right there and roof shadows and platform and 
tracks etc wore worn worn mau maroon brown white stripes markings
content worn yellow yellow stripes train pretoria namibia railway 
platform train operator worn brown windows platform platform

Question:  What othe r big vehic le  is often painted about 

the  same  shade  as this vehic le? 

[LLM PaLM 2] Fire  truck.



Applica t ion # 2

Multi -Modal Few -Shot Learning

Flamingo, DeepMind, 2022



Model VQAv2 OKVQA COCO Caption

Flamingo-80 B 56.3/67.6 50 .6/57.8 84.3/113.8

De-Diffusion with PaLM 2 67.2/68.4 57.0 /60 .6 88.5/10 3.7

Re pre se nt ing  im age s  wit h t e xt p rovide s  fle xib ilit y for us ing  LLMs for m ult im odal t asks .

- easy exploitation of advanced LLMs: no joint  training required, just  infe rence ;

- easy data collection: no inte rleaved image - text data required, just  images.

Applica t ion # 2

Modular, Better



Applica t ion # 3

Interactions with ChatGPT

Given an image with keywords:
“an attributing provided closeup dog corgi wearing wht yellow hat corgi and hat 
on glasses aboard an on red handle cart street nyc oscanadian corgi corgi 
presented description called an dog dog shown standing smiling incorporating 
wearing an wearing harnehandle fedora with smile yellow sunglasses yellow 
sunglasses and people and street wth foreground with people people among 
people cars multiple billboards cityscape and street billboards asphalt street cute 
screenshot street” 

What is unusual about this image?

It  is unusual to see  a corgi riding a bicycle , e specially in a 

busy c ity like  New York…



More  e xample s

Photos

a colcord  vind ic  analogue  c lose up  of ye llow bus mirror through a  

mirror mirror mirror de p ic t ing  a  ye llow ve hic le it  on b lack b icyc le  

fore ground  be hind  a  b lack pol hand le  a  boards be hind  b lur towards a  

white  boards boards above  background  silhousky sky white  s id ing  

and  pole s  pole  be side s woode n pole  lb  orange  gre e n gre e n hand le  

re fle c t ion conte nt  re fle c t ion b lack b lack round  mirror ro t t e rdam 

wisconsin conge st ion ve hic le  mirror mirror vintage  hdr re fle c t ion

glass  mirror



More  e xample s

Creative Arts

an hdr paint ing  robot ic  cat aus b lackandwhite  s t e ampunk cyborg  cat

with e ye  with c rook stand ing an on b lack le ash robot  s t e ampunk 

ste ampunk os s t e ampunk punk robot  re se mb e xhib it ing  calle d  an 

filly cat  shown stand ing ne ck showcasing re la t ing  an de re l 

s t e ampunk me chanism robot  with op tom e ye  op tome ye s 

op tome le nse s s ilve r monochrome  brown monochrome  consis t  

ove rlooking with de re l me chanism ove rlooking sc ra tche d  c it ie s  

fade d  code s on be ige  ye llow background  port ra it  e ye brow 

ste ampunk ste ampunk artwork



More  e xample s

Abstract Symbols

a cole man vscocam appre c ia t ion an lions animal walking side  

wind ing wind ing lion on a  be ige  pare d  it  minimalis t  p rofile  s ilhoue t te  

fe aturing  fe aturing  a  b lack pol curle d  a  s ilhoue t te  a top  line up  in a  

a tmosphe ric  s ilhoue t te  s ilhoue t te  on pale  be ige  pare d  backgrounds 

gre y background  minimalis t  minimalis t  g lad ly fe aturing  minimalis t  

s ilhoue t t e b lack and  b lk navy b lack white  symbol mode rn i mode rnist  

minimalis t  white  lions lions a tx wsj finte ch minimalis t  line symbol

re nde r ome t ric  s ilhoue t t e  p rofile  symbol



More  e xample s

Factual Knowledge

a cola lbugmbe art s  d rawing be yonce be yonce port ra it woman

port ra it with swe pt  swe pt  curls  in a  s ilve r d re ss  it  with colourful 

wate rcolor the re  with a  a  colorful pollouda c loud  above  a top  with a  

colorful wate rcolor graffit i a top  be ige  be ige  background  shadows 

gre y background  with spot s  wth with woman e ar bold  mage nta  

purp le  b lack s le e k off s le e ve le ss  b lack and  white  b lack and  white  

ye llow swoo curls  rihanna jimi supe rmode l abst rac t  inktobe r d rawing 

illust ra t ion s t ra t ion face  e ye brow port ra it



More  e xample s

Factual Knowledge

a cola lbugmbe art s  d rawing be yonce be yonce port ra it woman

port ra it with swe pt  swe pt  curls  in a  s ilve r d re ss  it  with colourful 

wate rcolor the re  with a  a  colorful pollouda c loud  above  a top  with a  

colorful wate rcolor graffit i a top  be ige  be ige  background  shadows 

gre y background  with spot s  wth with woman e ar bold  mage nta  

purp le  b lack s le e k off s le e ve le ss  b lack and  white  b lack and  white  

ye llow swoo curls  rihanna jimi supe rmode l abst rac t  inktobe r d rawing 

illust ra t ion s t ra t ion face  e ye brow port ra it



More  e xample s

Factual Knowledge

a typ ical grand  canyon many brown vast  pe aks mountains and  

canyon and  ove rvie w surrounde d  an ove rvie w most ly ove rvie w 

canyon grand  grand  grand  canyon canyon shown fore ground  note  

an ove rvie w canyon shown ove rvie w line up  whils t  towards an 

morning morning dusk ove rvie w also  morning morning b lue  sky and  

sky re dne ss orange  b rown purp le  wth nume rous towards vast  c liffs  

nume rous grand  canyon grand  c liffs  mountains most ly b lue  

background  dusk ove rvie w grand  grand  canyon



More  e xample s

Factual Knowledge

a illust ra t ion cartoon c inde re lla  c inde re lla fe male  fing  e xamining 

offe ring  sparkling  we bs we aring  a  pale  d re ss  it  d is t ribute d  sparkly 

s t rings ove rwhe lme d  d is t ribute d  a  a  s ilve r pol s t rings a  s t ring  

surround ing se e n against  a  gray surface  background  right  darkne ss 

purp le  background  shadows snow ground  darkne ss t re e  fe aturing  

we aring  b lue  g love s pale  pale  b lue  white  white  d re sse d  most ly 

s ilhoue t t e  ye llow ye llow hair ponytail d isne y rodge rs  imat ion 

animat ion c inde re lla gown illust ra t ion white  face  hime  gown


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38

