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Do Androids Dream of Electric Sheep?

"I'VE SEEN THINGS g
YOU PEOPLE WOULDN'T BELIEVE. §

ATTACK SHIPS ON FIRE '
OFF THE SHOULDER OF ORION. ,
| WATCHED C-BEAMS T By
GLITTER IN THE DARK SR ‘

NEAR THE TANNHAUSER GATE.
ALL THOSE MOMENTS
WILL BE LOST IN TIME,
LIKE TEARS IN RAIN.

TIME TO DIE.”

“What I cannot create, I do not

understand”
Richard P. Feynman, 1988
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Fully Autoregressive Multimodal Modeling
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DreamLLM Key Points
Fully Autoregressive Multimodal Modeling with raw data multimodal input & output
First work for instruction-following Interleaved content creation
Learning Synergy between multimodal comprehension & content creation
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DreamLLM (Ours)



DreamLLM

Score She has

<s> I like m
Y Distillation beautiful ... </s>

cute Siamese cat.

T<dream> [ Proj?rction ] 1‘
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Interleaved Documents

4\visual embeddings

[ Projection ] W,Ir q \

dream queries

Word
Embedding\ / Visual Embedding
Encoder
word special
. embeddings . <dream> token <s> I like my She has
_____ -+  |nference Stream cute Siamese cat. beautiful ... </s>




DreamLLM

Score

<s> I like my
Distillation

cute Siamese cat.

T<drfm> [ Proj(,an:tion ]
- AN NN

100 isseined

dream queries

Word
Embedding

I

<s> I like my
cute Siamese cat.

Learning Objective
Diffusion denoising instead of feature
regression for direct distribution sampling in
pixel space!

Conditional Embedding
Query LLMs using dream queries instead of
forcing LLMs to output visual representations!



DreamLLM

Score

<s> I like my
Distillation

cute Siamese cat.

Projection

<dream>

dream queries

Word
Embedding

<s> I like my
cute Siamese cat.

A polar bear in the forest.



DreamLLM

<s> I like my
cute Stamese cat.

Score
Distillation

T<dream> [ Projection ]
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dream queries

VWﬁd
Embedding

<s> I like my
cute Stamese cat.
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4 cat and a whisky.

A polar bear
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1n the forest.




Text-to-Image Generation

small bird with a pale yellow underside light brown crown and back gray tatil and panda mad scientist mizing an espresso machine that makes coffee X, art station,
wing tips tip of tail feather bright yellow black eyes and black strip over eyes sparkling chemicals, art station where X € {“in a warm scene”, ‘‘from human soul’’}

b =i : =
a futuristic city X, where X € {““4n a synthwave style’, ‘““4n vaporwave style”,
“made of water’, “Beijing opera style’’}

=

=

robots meditating in a vipassana retreat

an astronaut riding a horse X, where X € {““in a photorealistic style”,
“¢n the style of Pop Art”’, ‘“‘as a charcoal sketch”, ‘“as a golden relief”’}



Multimodal Dialogue In-Context Dialogue
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a woolly Mammoth.
DreamlLLM

This 125 a Welsh

. This s a Koala. This s
Corgi.

Claude Monet.

What s the title of When was this

this painting? Answer: masterpiece painted? .
The Son of Man. An?wer: 1p818. Answer:

Joker

£

DreamLLM Film name: Harry Film name: Film name.:

Potter and the Blade Runner
Prisoner of Azkaban 2049




Instruction-Following Interleaved Content Creation

DreamLLM




Multimodal In-context Image Generation

DreamLLM

Multimodal Input DreamLLM

DreamLLM

Multimodal Input

Multimodal Input
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4 grizzly bear catching a salmon in a
crystal clear river surrounded by a forest

swims in water on the beach

Delicious food.
X.

4 black dog.

. 4 dog X.
Teddy bear

A Sh'l;p on the ocean. X. A pod of dolphins Z,eap.lng out of the water
in an ocean, with a ship on the background.

in the snow

In-context Image Edition In-context Subject-Driven Generation In-context Compositional Generation



Image-to-Image Generation

Input Image

swimming n Wearing
the pool sunglasses

floating in painted in

on the beach the water green

car

runs on the in front of
mountain wheat field

wzzgzzzta in the jungle

as a lamp in the jungle
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Thanks!

Please stop by Halle B for more details
or contact me through email.


mailto:runpei.dong@gmail.com

