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Where MLLMs Attend and What They Rely On: 

Explaining Autoregressive Token Generation
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Motivation

1. When MLLM generates an answer, which areas of the image actually drive the appearance 

of a certain token? 

2. Does the same token rely more on visual evidence or on language priors?

3. If the model hallucinates, is it possible to identify the smallest visual region that triggers 

the hallucination?

‣ “Activate” or “Attention” more like “Preferences” — Not faithful

 ‣ Gradient method is intensive and is susceptible to noise in long sequences and modal imbalance.

‣ Difficult to jointly support: sentence-level, word-level explanations, hallucination diagnosis.

“Token Generation”: Where to 
look + What to rely on
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Motivation

Divide the image into superpixel subregions, then identify the set of regions that is “as 
small as possible while still best supporting the generation of the target token”; then check 

whether the target token drops significantly after removing these regions.

Insight 1

A lightweight black-box framework 
that does not rely on internal model 
gradients or activation functions.

Insight 2

A combined objective that jointly 
constrains both “sufficiency” and 
“necessity.”

Insight 3

Influence score, distinguishing the 
relative contributions of language 
priors and visual evidence.
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From Image Subregions to Ordered Attribution

◦ Step 1：Split the input image into a set of subregions � using SLICO

◦ Step 2：Reframe the attribution problem as subset selection / ordered subset optimization

◦ Step 3：Use greedy search to identify the most critical regions and rank them by importance π

◦ Step 4：Based on the sorting, further analyze the strength of visual dependencies for each token

SLICO → Objective → Greedy Search → Influence Score
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Objective: Insight and Necessity

Insight asks, “Is having it enough?”; Necessity asks, “Can we manage without it?”

Insight score
If only the candidate regions � are retained, is the 
probability of the target token still high?
If so, it indicates that this set of regions is sufficient to 
support the generation.

Necessity score
Does the probability of the target token decrease 
significantly after removing region �?
If so, this indicates that these regions are essential for 
generation.

Greedy ranking
Each step identifies the area that yields the greatest 
marginal gain, so in the end, there are not only 
“critical areas” but also a “critical sequence.”
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What They Rely On？

EAGLE uses the ordered sequence of regions π that has already been obtained to gradually 
reveal important visual regions and observe how the token probability curves change.

Influence score
Higher scores: the token relies more on visual evidence;
Lower scores: the token relies more on language prior 
knowledge.

Why is it vital?
Beyond merely asking “where the model is looking,” 
further explore whether this conclusion is derived 
from the image itself.
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Experiment

Faithfulness and Resource Overhead
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Experiment
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Hallucination

◦ Focus on the first token in the answer (Yes / No)
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Analysis

◦ 1) Greedy search results in O(|V|²) time complexity, which explains the slow speed.

◦ 2) It relies on the superpixel granularity, making the partitioning process more time-

consuming.

◦ 3) This is primarily attributed to the input space and does not yet explain the internal 

mechanism as a black-box.
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Others

• Please describe this photo in detail.

• LLAVA1.5-7B: 
The image features a man standing on the back of a yellow taxi cab, holding a blue 

shirt. He appears to be ironing the shirt while the taxi is in motion. The taxi is driving 
down a busy street, with other vehicles such as a truck and a car visible in the scene.

There are several potted plants placed along the street, adding a touch of greenery to 
the urban environment. A traffic light can be seen in the background, indicating that the 
taxi is driving through an intersection. The man's unique choice of ironing location and 
the busy street create an interesting and unconventional scene.

Snowball Illusion
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Others

This photo shows the shelves inside a refrigerator, neatly arranged with a variety of foods 
and beverages. Toward the back in the center is a bottle of milk with a red cap; in front of 
it is a food storage container with a green lid, and on top of that is a package of food that 
looks like pancakes or flatbread. 
On the left, you can see a bag of orange carrots and a box of fresh strawberries; the 
strawberries are in a clear plastic container and are brightly colored. Behind the carrots 
are several stacked takeout or storage containers. 
On the right side, a box of blueberries sits at the front, while various yogurts are arranged 
behind it, including a large tub of yogurt and several individually packaged small cups. 
Overall, this refrigerator shelf primarily holds fruits, vegetables, and dairy products; the 
food selection is relatively healthy, and the arrangement is fairly orderly.

Local visual continuity
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Others
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Others

必要性VN
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Others

必要性：当前 token 在第 L 层，视觉路径带来了多少额外增益

充分性：用 part 相比 text-only 的增益恢复比例

维护一个全局证据向量 ��

在中后层做 logit-bias
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