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Causes

① From language bias

② From visual bias

③ From attention sink

Compared to visual evidence, there are more easily identifiable shortcuts, 

such as context/co-occurring elements, or even the question itself.

What brand is 
the bottle with 

red label?
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Causes

• Regarding Modal Bias

Visual Contrastive Decoding provides an interpolation paradigm at first

[1] Visual Contrastive Decoding (VCD) (Leng et al., 2024 CVPR)

[2] Instruction Contrastive Decoding (ICD) (Kim et al., 2024 ICLR)
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Causes

• Other interpretable variants

Counterfactual Approach: De-linguistic and De-contextualized

[3] Visual Information Steering (Li et al., 2025 ICML)

[4] Assembly of Local Attention (An et al., 2025 CVPR)
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Causes

① From language bias

② From visual bias

③ From attention sink/collapse

𝐴′

Originating from intrinsic structure and modal imbalance
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Causes

③ From attention sink/collapse
𝐴′

[5] Gated Attention for Large Language Models: Non-linearity, Sparsity, and Attention-Sink-Free 

 (Qiu et al., 2025 NIPS oral)

• from intrinsic structure and modal imbalance

• system or BOS、summary token (，。)
• gate attention etc.

Scaled Product Dot-Product Attention：





6

Innovations

◦ Information-theoretic view

 Formulates hallucination mitigation as maximizing conditional mutual information

◦ CMI-Calibrated Decoding

 Contrastive scoring 

◦  Visual Purifier

 Enhances the quality of visual information
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Insight

◦ Standard decoding 

◦ Conditional Mutual Information 

Penalize language patterns that can be generated even without images, so that the 

generated results become more dependent on images.



8

Method

◦ Outer-level — Global CMI Maximization

◦ Inner-level — Token-wise Calibration 

Unified Bi-level Optimization：
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Method

Why introduce 
the Visual 

Token Purifier
computationally expensive and non-differentiable
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Method

◦ Visual Token Purifier

Output

Input

Visual mask

differentiable sampling

Training Objective:
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Experiment

◦ CHAIR metric
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Experiment

◦ POPE metric
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Experiment

◦ GPT-4 assisted evaluation
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Exploration

Q：Please describe the content of this picture.

A：The image features a woman sitting on a chair in a park, accompanied by her dog. The 

dog is lying on the grass next to the woman, enjoying the outdoor setting. The woman is 

holding a guitar, possibly playing or preparing to play.

In the scene, there are several potted plants scattered around the area, adding to the park's 

ambiance. A basket can be seen on the ground, possibly containing some items for the 

woman and her dog to enjoy during their time in the park.

Q：Please describe the content of this picture.

A：The image features a woman sitting on a chair in a park, accompanied by her dog. The 

dog is lying on the ground, close to the woman, and appears to be enjoying the outdoor 

setting. The woman is holding a guitar, possibly playing or preparing to play a song.

In the background, there is a basket filled with flowers, adding a touch of color and beauty 

to the scene. The park setting and the presence of the dog create a relaxed and pleasant 

atmosphere.

Q：Please describe the content of this picture.

A：The image features a man sitting on a chair in a grassy field, holding a guitar. He is 

accompanied by a dog, which is lying on the ground nearby. The man appears to be 

enjoying his time outdoors, playing his guitar while the dog lays down, possibly resting or 

observing the man's performance.

In the background, there is a basket filled with flowers, adding a touch of color and beauty 

to the scene. The combination of the man, the dog, and the flowers creates a peaceful and 

relaxing atmosphere.

70%

90%

Blurring images can induce illusions but has benefits.

Blurring simple backgrounds (redundant tokens) promotes focus on details.
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Exploration

Q：Please describe the content of this picture.

A：The image features a person sitting in a chair, holding a guitar. The person is positioned 

in the scene, with the guitar placed in their hands. The chair is placed in the background, 

and the person appears to be enjoying their time playing the guitar.

Q：Person

A： A person sitting on a chair in the park, accompanied by a dog.

The model possesses recognition capabilities for task-specific problems, 

but becomes confused when faced with general problems.

Q：What is the gender of the person in the picture?

A：The person in the picture is a woman.

Q： Who's playing the guitar?

A：A woman is playing the guitar.

Q： Who's near the dog?

A：A woman is near the dog.

Q：Guitar

A：A woman is holding a guitar sitting on a chair, with a dog nearby.

Q： Dog

A：A dog is lying on the ground with a woman around it and a basket to the left.
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Exploration

The model possesses recognition capabilities for task-specific 

problems, but becomes confused when faced with general problems.

✓ Distracted Attention in Challenging Scence

✓ Attention dilution caused by the long context 

required for general task generation

✓ The image itself possesses recognition capabilities, and when a token 

is input individually, it will pay attention to its surrounding areas.

➢ Evidence Information from image Re-injection LLM attention block

➢ Separation of image evidence information and text during softmax processing

➢ Maintain t-1 step image evidence approximation for t-step token usage

Plan:
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Other insight

Q：Please describe the content of this picture.

A：The image depicts a woman sitting on a park bench, accompanied by her dog. The dog 

is lying on the grass beside her, and the woman is holding a guitar. The scene appears to be 

set in an outdoor park, with a chair placed nearby. The woman is preparing to perform a 

song, and the guitar is placed in front of her, ready for her to play.

Q：Please describe the content of this picture.

A：A man is sitting on a park bench, accompanied by his beloved cat. The cat 

lies on the ground beside him, enjoying the outdoor environment. The man is 

holding a guitar, perhaps playing music while spending time with his pet.

There are two more chairs in the scene, one near the man and the other slightly 

farther away. In the background, potted plants can be seen, adding a pleasant 

atmosphere to the park. On the ground, there is also a vase, possibly holding 

fresh flowers or other decorative items.

Q： What is the gender of the person in the picture?

A：The person in the picture is a woman.

Q： Who's playing the guitar?

A：A woman is playing the guitar.

Q： What animal is near the basket?

A：A dog is beside a basket.

Text within images receives higher attention in LLM models, but certain local issues can be avoided.
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