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What color is this bat?

• Human
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Motivation

• ChatGPT

The bat in the foreground (leaning 

against the wall, farthest to the right) 

is black with a red handle

• Gemini

Based on the image, the bats in the 

foreground are a variety of colors, 

including natural wood, ……

• Qwen

The bat in the image is red and black.



Introduction

• Question

What color is this bat?

• Human

There are a lot of bats, so what kind 

are they?

In the given image context,

‘this bat’ is ambiguous.



Introduction

• Ambiguous visual question answering is challenging for VLMs.

• Pervious work focuses on asking clarification questions when the model is 

uncertain.

ClearVQA (Jian et al., 2025)FocusAmbiguity (Chen et al., 2025)



AQuA

• Unlike prior datasets, we propose a dataset that enables strategic responses 

based on ambiguity levels.

• Ambiguity doesn’t always require clarification!



AQuA

No ambiguity. Clear VQA.



AQuA

Ambiguous terms, but resolvable from context.

Inference is sufficient, no clarification required.



AQuA

2-3 of plausible targets. Enumerating all candidates is 

more efficient than asking for clarification.



AQuA

Too many plausible targets.

Clarification is necessary to resolve ambiguity.



AQuA

• We collect 7.2K samples in total: 3.6K for training and 3.6K for evaluation.

• Each split is evenly balanced across the four ambiguity levels, with 0.9K 

instances per level.



Model

• We train VLMs using a two-stage pipeline consisting of SFT followed by GRPO.

• Why? SFT alone does not reliably select the right strategy under different levels 

of ambiguity.

• GRPO provides explicit rewards for strategy-aware outputs, improving 

contextually appropriate decision-making.



Experiments

• Factual consistency

- Indicates that the model’s response is faithful to the content of the given 

image, even if not all details are included, and is judged in a binary manner 

(Grounded or Ungrounded).

• Strategic accuracy

- Measures whether the response strategy matches the ground-truth ambiguity 

level. If a response cannot be reliably mapped to any of the four defined 

levels, it is assigned an Unknown label.



Experiments



Experiments

After SFT+GRPO,

VLMs learn to select appropriate strategies.



Examples



Highlights

• Current VLMs struggle to handle ambiguity strategically.

• To address this, we propose AQuA.

• AQuA systematically organizes response strategies by levels of ambiguity.

• Models trained on AQuA learn to choose appropriate strategies based on the 

degree of ambiguity.
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