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Background1

SHOW-O: ONE SINGLE TRANSFORMER TO UNIFY MULTIMODAL UNDERSTANDING AND GENERATION

• Text-based LLM: Chatgpt
• Vision LLM: LLaVA
• Multimodal LLM: SEED-X

• Diffusion model can also 
take vision as input, such as 

• ControlNet
• T2I-Adapter

LLM and Diffusion model
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Background1

SEED-X: Multimodal Models with Unified Multi-granularity Comprehension and Generation
Generative Multimodal Models are In-Context Learners

Capability of MLLM

SEED-X EMU-2

Text-to-image
Editing
Personalization?
Multi-turn?
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Generative Multimodal Models are In-Context Learners

Single-turn MLLM
Editing template

Grounded image gen template
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Generative Multimodal Models are In-Context Learners

Multi-turn MLLM

Multiple Single-turn

Multi-turn

[“cute baby panda”]

[“cute baby panda”] ['cute baby panda',            , 'make it wearing a red hat.']

[‘make’, ,‘wearing a red hat’]



Background1

Generative Multimodal Models are In-Context Learners

Multi-turn MLLM

Multiple Single-turn

Multi-turn

[“<A panda> [bbox,            ] on the beach”]

['cute baby panda',            , 'make it wearing a red hat.‘,           ,'make it on the beach.']
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Background1

Generative Multimodal Models are In-Context Learners

Multi-turn MLLM

Multiple Single-turn

Multi-turn

[“<A panda> [bbox,            ] and <A dog> [bbox,            ] on the beach”]

['cute baby panda',            , 'make it wearing a red hat.‘,           ,'make it on the beach.’,            ,

𝑋!" 𝑋#" 𝑋!$ 𝑋#$ 𝑋!%
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‘Add <A dog> [bbox,            ] on it.’]
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Background1 Multi-turn MLLM

Multiple Single-turn

Multi-turn

[“An oil painting of two animals             in the style of Van Gogh.”]

['cute baby panda',            , 'make it wearing a red hat.‘,           ,'make it on the beach.’,            ,
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‘Add <A dog> [bbox,            ] on it.’,            ,

𝑋#%

𝑋(! 𝑋&(

‘make it an oil painting in the style of Van Gogh.’]
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1 Motivation & Contribution 

Current model
• Multi-turn image generation ❎
• Multiple single-turn image generation ✅

LLM is known for its ability of reasoning
• Reasoning between text element (phrase) and 

image element (patch)
• Image editing
• Personalization

• Reasoning from chat history for condition selection
• Non-Markov multi-turn edit
• Name-based multi-turn personalization

Improve the SDXL detokenizer
with DiT structure

Multi-stage instruction finetuning

Datasets and training pipeline

Contributions
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• SEED-X backbone
• DiT Detokenizer
• Multi-Stage Instruction FT

Single Turn Image Generation 



2 Preliminaries Seed-X detokenizer

SEED-X: Multimodal Models with Unified Multi-granularity Comprehension and Generation



1 Preliminaries
Seed-X LLaMA

SEED-X: Multimodal Models with Unified Multi-granularity Comprehension and Generation



Preliminaries1
Emu2



2 DiT detokenizer

SEED-X: Multimodal Models with Unified Multi-granularity Comprehension and Generation

• The stage1 reconstruction-based 
detokenizers struggle to preserve 
content accurately, especially for 
human faces; 

• The editing-finetuned detokenizer
demonstrates improved performance 
only in scenarios where the conditional 
image and input share an editing 
relationship.

• The stage2 detokenizer also introduce 
some artifacts if OOD condition images 
are provided



2 DiT detokenizer

SEED-X: Multimodal Models with Unified Multi-granularity Comprehension and Generation
Scalable diffusion models with transformers.

Replaced 
with DiT

Compared to MLLM1 stage1 detokenizer, 
• There was a significant improvement in content preservation without additional conditions 
• After finetuning on human images enhanced face preservation.



2 DiT detokenizer



Prompt for Personalization 2
Input:
<s> [INST] Generate {prompt}. <img> </img> [/INST]

Output:
I have generated an image. <img>   </img> </s>

{prompt}:
a person at a western wedding. The person is decently dressed in attire fitting for
a western celebration. They are standing in a rustic, outdoor wedding venue,
surrounded by the natural beauty of a mountainous landscape, with a clear blue
sky and a few puffy white clouds. The person is posed with their head held high, a
gentle smile on their face, and their body slightly angled to showcase their attire.
The wedding venue is adorned with a mix of western and natural elements,
including wooden decorations, wildflowers, and a wooden archway where the
couple stands. The atmosphere is lively yet serene, with a few guests milling
about, taking photos and enjoying the celebration



Prompt for Personalization 2
Input:
<s> [INST] Generate {prompt}. Please keep the face identical <img>

</img> [/INST]

Output:
I have generated an image. I keep the face unchanged

<img>   </img> </s>

{prompt}
A person with goth makeup, with their face visible and distinguishable. The person has a pale
complexion, with dark eyeliner and mascara accentuating their eyes. Their lips are painted a
deep red, and their eyebrows are plucked and drawn on to create a sharp, angular shape. A
silver stud pierces their left eyebrow, and a choker made of black leather adorns their neck.
The person’s hair is black and styled in a messy, spiky fashion, adding to their goth aesthetic.



Multi-stage FT 2

Tradeoff between face preservation and prompt alignment 

Multi-stage input output Face ID Alignment
stage1 cropped face Input itself best worst

stage2 cropped face
Image the 

face cropped 
from

Good Worse in 
face area

stage3 cropped face
Another 

image with 
same face

OK Good

{prompt}
A person sticking out their tongue, with their face visible and distinguishable. The person’s eyes are
wide open, and their eyebrows are raised, creating a comical expression. Their tongue is bright pink
and slightly curled, adding to the playful appearance. The person’s face is positioned close to the
camera, emphasizing the tongue-sticking-out gesture. The image is cropped closely around the
person’s face, focusing attention on the tongue and facial expression.



2 Personalization result



3 Multi-Turn Image Generation 

• Non-Markov Multi-Turn Editing
• Name-based Multi-Turn Personalization



Multi-turn Dataset3
Existing multi-turn dataset

• Text only: LLaVA, SVIT
• Text-image Interleaved: MMC4, VIST
• Multi-turn Editing: MagicBrush, SEED-Data-Edit

Visual instruction tuning
SVIT: Scaling up visual instruction tuning
Multimodal c4: An open, billion-scale corpus of images interleaved with text.



Multi-turn Dataset3
Existing multi-turn dataset

• Text only: LLaVA, SVIT
• Text-image Interleaved: MMC4, 

VIST
• Multi-turn Editing: MagicBrush, 

SEED-Data-Edit

Visual storytelling.
Magicbrush: A manually annotated dataset for instruction guided image editing.
SEED-X: Multimodal models with unified multi-granularity comprehension and generation.

Markov multi-turn edit
Current result only depends on last edit results

Markov multi-turn edit                           Single turn edit

Multi-turn edit  

𝑋&"
𝑋!" 𝑋#"
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Non-Markov Editing dataset 3
T2: remove the flying 

machine in the bottom right

A2 A3 A4 A5

B5

T3: add a paragliding 
in the top left

T4: replace the city 
with a river

T5: change the style of 
the image to poly art

B3 B4

T3: add a paragliding in the top left

T4: replace the city with a river

T5: change the style of the image to poly art

T2: remove the flying 
machine in the bottom right

A1 A2 A3 A4

T3: add a paragliding 
in the top left

T4: replace the city 
with a river

T5’: start from scratch and change 
the style of the image to poly art

B5

T2: remove the flying 
machine in the bottom right

A1 A2 A3

T3: add a paragliding 
in the top left

T4’: rollback 2 steps and  
replace the city with a river

T2: remove the flying 
machine in the bottom right

A1 A2

T3’: instead of removing, add 
a paragliding in the top left

B3

B4
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Essential information

Distractors

Reasoning from chat history



Name-based personalization dataset 3



4 Experiment Results

• Single Turn Result
• Multi-Turn Result



4 Single Turn Editing Result



4 Single Turn Editing Result



4 Single Turn Personalization Result



4 User study
Single turn editing

Measurement Ours wins Ours loses Tie
Image Quality 58% 2% 40%
Prompt Alignment 39% 9% 52%
Content Preservation 69% 2% 29%

Single turn personalization
Measurement Ours wins Ours loses Tie
Image Quality 73.75% 3.75% 22.5%
Prompt Alignment 36.25% 15% 48.75%
Face Preservation 71.25% 2.5% 26.25%
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Markov: T1: Replace the shore with a mountain range; 
T2: Change the horse to a white horse; 
T3: Convert the image into a watercolor painting

Non-Markov: T3’: Step back 2 times, Convert the image into a watercolor 
painting
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Multi-turn Editing Result



Multi-turn Editing Result4

Markov: T1: Change the background to a sunny beach scene; 
T2:  Replace the parking meters with palm trees; 
T3: Convert the image into a Comic Book style

Non-Markov: T3’: Instead of Replace the parking meters with palm trees, 
Convert the image into a Comic Book style

M
ar

ko
v 

M
ul

ti-
tu

rn
N

on
-M

ar
ko

v 
M

ul
ti-

tu
rn

Source Image Round1 Round2 Round3 



4 Multi-turn Personalization Result



5 Conclusion



5 Conclusion

• Demonstrated MLLMs' personalization capabilities and potential for reasoning-based image 
generation.  

• Adopted DiT as a powerful detokenizer and proposed a multi-stage fine-tuning strategy for 
face preservation.  

• Built two multi-turn editing and personalization datasets
• Experiments showed MLLMs effectively handle single-turn and multi-turn image generation 

by analyzing chat history.

Future Work
• Enhance the detokenizer to preserve content, especially for multi-turn editing.  
• Develop more comprehensive multi-turn instruction fine-tuning datasets.  



Thank you for listening



4 Multi-turn Editing Result



4 Multi-turn Personalization Result

Generate a image shows Henry and Lucas sitting at a table together. Henry has white hair and a white beard, and he is wearing a blue- and-white checkered 
button-up shirt. He is looking down at his hands as he holds two small pots with brown dirt in them. There is a hand protruding from the bottom left corner of the 
image holding a handful of seeds that are spilling out into the pots. Lucas is on the right side of the table. He has blond hair and he is wearing a navy blue button-
up shirt. He is looking down at the table with a neutral expression. There are gardening tools on the table in front of him. The background shows a kitchen with 
light-brown wood panel walls. There is a white sink on the left edge of the image. Above it, there is a white countertop with a white faucet. On the back wall, there 
is a white electrical outlet with a white switch above it. There is a white cabinet underneath the countertop on the right side of the image
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