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Motivation
• Current MLLMs mainly adopt AR structure, processing multimodal tokens sequentially from left to 

right for both understanding and generation tasks.

• This impose inherent limitations on future development, such as the raster-scan order in image 

generation and restricted reasoning abilities in causal context modeling.

AR-based MLLM’s response:
AR-based MLLM in generation
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Motivation
• We challenge the dominance of AR-based approaches by introducing FUDOKI, a unified multimodal 

model purely based on discrete flow matching.

• This enables iterative refinement with self-correction capability and richer bidirectional context 

integration.

FUDOKI’s response:FUDOKI in generation

Automobile design drawings, sketch
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FUDOKI
• Metric-induced Probability Paths with Kinetic Optimal Velocities

• Construct a more semantically meaningful probability path:

where d(·,·) measures the distance between embedding vectors.

…

Tokens with similar meanings to 
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FUDOKI
• Metric-induced Probability Paths with Kinetic Optimal Velocities

• Kinetical optimal Velocities by minimizing the magnitude of the flux        :

In a word, the probability at     will flow to      if      is closer to 

[]+ is RELU function 
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FUDOKI
Ø Architecture

• Initialized from AR-based MLLM Janus[1] with different visual encoders for 

understanding and generation

• Bidirectional contextual modeling with full attention masks

• Shifting the output logit for fast adaptation

[1] Wu et al. Janus: Decoupling visual encoding for unified multimodal understanding and generation. In CVPR 2025. 
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FUDOKI
Ø Training

Ø Inference
How much probability mass in total flows to other states

Ø vs. the inference process of mask-based discrete diffusion:
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FUDOKI
Ø Results

Image Generation Image Understanding

Hyper-realistic photo of an 
abandoned industrial site 

during a storm

A beautiful modern wooden 
house, close to the lake, in the 

mountains at sunrise, anime 
style

Portrait of a beautiful girl, neonAutomobile design drawings, 
sketch

Question: What is 
the anticipated 
outcome in this 
image?

A. He will be released from the police station 
B. He will escape from the police station 
C. He will be arrested and taken to the police station 
D. He will be visiting the police station voluntarily 

Answer : The image shows a person being escorted 
by police officers, with the person's hands behind 
their back. This indicates that the person has been 
arrested and is being taken to the police station. 
Therefore, the correct answer is C. He will be 
arrested and taken to the police station.

A. The water will freeze B. The water will remain 
liquid 
C. The water will evaporate D. The water will 
condense 

Question: What is the 
transformation in this 
image? 

Answer: The image shows a container of water 
being heated, with blue spheres representing 
molecules moving from the liquid to the gas phase. 
This process is known as boiling products, which 
transitions from a liquid to a gas state. Therefore, 
the correct answer is C. The water will evaporate.

Future Prediction

Physics

Spatial 
Relation Question: What is the 

relation between the 
couch and the coffee 
table in the living room? 

A. The couch is on top of the coffee table
B. The coffee table is in front of the couch 
C. The coffee table is behind the couch 
D. The couch and the coffee table are not related 
Answer: The coffee table is in front of the couch.
Instance Counting

Question: How many 
people are sitting in the 
background of the 
image? 

Answer: C. Three or more

A. None B. One C. Three or more D. Two 

Scene Understanding
Question: What is the 
main event that is 
happening in the image? 

A. An award show B. A concert performance 
C. A graduation ceremony D. A sporting 
event Answer: The main event happening in the 
image is a graduation ceremony. This is 
evident from the individuals wearing 
graduation caps and gowns, and the presence 
of a large audience in a stadium-like setting, 
which is typical for graduation performance 
ceremonies.
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FUDOKI
Ø Experiments (Generation)

Hyper-realistic photo of an abandoned 

industrial site during a storm.
A red colored car. Rainbow coloured penguin. A loft bedroom with a white bed 

next to the bedside table

Eiffel Tower, large aperture, blurred 

background
The sunset is at the end of the 

sky and the sea.
A horse running on the 

beach at sunrise
A rabbit wears a blue scarf.
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FUDOKI
Ø Experiments (Understanding)
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FUDOKI
Ø Experiments (Case Comparisons)
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FUDOKI
Ø Experiments (Generation)

• Outperforming AR-based 
MLLMs in terms of image 
generation

• Applying inference 
scaling [2] results in further 
improvements

[2] Xie et al. Sana 1.5: Efficient scaling of training-time and inference-time compute in linear diffusion transformer. In ICML 2025.
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FUDOKI
Ø Experiments (Understanding)

• Achieving comparable 
performance with AR-based 
MLLMs under the same 
size.

• Similarly, inference scaling 
can further improve model 
performance
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FUDOKI
Ø Experiments (Speed evaluations)

• Achieving faster image generation 
speed than Janus-pro 1B when 
having the same GenEval score
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Conclusion

• In this work, we introduced FUDOKI, a multimodal model that uses discrete flow matching to unify 
visual understanding and generation. 

• Unlike conventional autoregressive and mask-based approaches, FUDOKI leverages discrete flow 
matching for iterative self-correction, bidirectional reasoning, and flexible generation. 

• Experiments show that FUDOKI performs competitively with leading AR-based MLLMs on both 
visual understanding and text-to-image generation tasks. 

• These results highlight discrete generative flow models—exemplified by FUDOKI—as a promising 
direction for advancing multimodal language models and meeting future AGI challenges.
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Thank you

Q&A


