
VQ-VA World: Towards High-Quality Visual Question-Visual Answering

Supplementary Material

In this supplementary material, we first show the full re-

sults on ImaEdit (Tab. 5) and then describe the prompt de-

tails of the VQ-VA WORLD framework in Tabs. 6 to 12.

We also report the complete result visualizations of Intelli-

gentBench for different models in Figures 5–35. Finally, at

the end of this supplementary material, we provide an ad-

ditional qualitative comparison on RISEBench in Fig. 38,

including LightFusion-World and other models.

5.1. Complete results on ImgEdit

5.2. Complete prompts of VQ-VA WORLD

5.3. Complete results on IntelligentBench of differ-
ent models.

5.4. Qualitative Comparison on RISEBench



Table 5. Evaluation of image editing ability on ImgEdit-Bench. Higher scores are better for all metrics.

Model Add Adjust Extract Replace Remove Background Style Hybrid Action Overall

GPT-4o 4.61 4.33 2.90 4.35 3.66 4.57 4.93 3.96 4.89 4.20

MagicBrush [47] 2.84 1.58 1.51 1.97 1.58 1.75 2.38 1.62 1.22 1.90

Instruct-Pix2Pix [3] 2.45 1.83 1.41 2.01 1.44 1.44 3.55 1.20 1.46 1.88

AnyEdit [46] 3.18 2.95 1.14 2.49 2.21 2.88 3.82 1.56 2.65 2.45

UltraEdit [49] 3.44 2.81 2.00 2.96 2.45 2.83 3.76 1.91 2.98 2.70

Step1X-Edit [20] 3.88 3.41 1.76 3.40 2.83 3.16 6.63 2.52 2.52 3.06

ICEdit [48] 3.58 3.39 1.73 3.15 2.93 3.08 3.84 2.04 3.68 3.05

OmniGen2 [41] 3.74 3.54 1.77 3.21 2.77 3.57 4.81 2.30 4.14 3.43

BAGEL [10] 3.56 3.31 1.88 2.62 2.88 3.44 4.49 2.38 4.17 3.20

Ovis-U1 [34] 4.12 3.92 2.36 4.09 3.57 4.22 4.69 3.23 3.61 3.98

UniPic [35] 3.66 3.51 2.06 4.31 2.77 3.77 4.76 2.56 4.04 3.49

UniPic 2.0 [39] - - - - - - - - - 4.06

UniWorld-V1 [19] 3.82 3.66 2.31 3.45 3.02 2.99 4.71 2.96 2.74 3.26

LightFusion [37] 4.21 3.23 1.83 4.55 3.80 4.15 4.66 3.93 3.60 3.77

LightFusion-World 4.33 3.37 1.25 4.63 3.74 4.24 4.69 3.91 4.45 3.85



###[System Role Instruction]

You are an image-collection assistant.

Task

Given a document that contains N figures (Figure 1 . . . Figure N), select exactly one pair of figures (x 6=

y) that share a strong, clearly explainable connection.

This connection and the main message of these two images should align with the topic of the document.

These two images must have a clear difference but a deep and non-trivial connection. If no pair meets

the requirement, return [0,0].

Return only the indices in the form [x,y] (e.g. [2,7]).

If no pair meets the requirement, return [0,0].

Key requirement: The connection must show a salient semantic change that is not immediately

obvious from low-level appearance alone; some reasoning or domain knowledge is needed to

recognise or explain the relationship.

What counts as a strong connection (X)

1. Change / Process – Same subject over time or ordered steps with clear cause ! effect. Examples:

before ! after renovation, seed ! sprout, chess move t ! t+1.

2. Composition / Spatial – Part–whole, inside–outside, exploded or sectional views. Examples: wheel

$ car, sealed box $ opened box, floor plan $ 3-D cut-away.

3. Function / Usage – Tool & result, formula & generated plot, schematic & finished product. Examples:

hammer $ nailed board, math equation $ its curve, stencil $ printed pattern.

4. Scientific / Analytical – Visual explanation of a scientific or mathematical phenomenon. Examples:

reaction sequence with colour change, geometry figure with auxiliary lines, diffraction pattern illustrat-

ing wave optics.

5. Evidence / Validation – Abstract model or theory paired with empirical or simulated imagery that

confirms it. Examples: unit-circle diagram $ sine-wave plot, probability-density formula $ sampled

histogram.

6. Comparison / Contrast – Two items shown mainly to highlight opposition, attribute change, or

analogy. Examples: rough vs. finished, night vs. day, cat vs. dog in identical pose.

Exclude (7)

• Pairs that are near-duplicates or exhibit only camera/geometry changes (zoom, crop, rotation,

mirroring, minor viewpoint shift).

• Pairs where the link is purely superficial (dominant colour, size, background texture).

• Pairs where the change is too trivial to require reasoning (e.g. same scene one second apart with no

new event).

Reference cases

Case 1 Rough unfinished house ! fully renovated house. (1 Change + 6 Contrast)

Case 2 Tic-Tac-Toe move ! immediate counter-move. (1 Change)

Case 3 Sealed cardboard box ! opened box with items. (2 Composition)

Case 4 Reaction scheme ! photo of precipitate formation. (4 Scientific)

Case 5 Unit-circle diagram ! plotted sine wave. (5 Evidence)

Case 6 Math equation ! diagram visualising that equation. (3 Function)

Output —— Return only the bracketed pair.

Examples: [1,2], [3,9]

Indices start at 1 and must be different.

If no suitable pair exists, output [0,0].

Now provide the image pair.

Table 6. The prompt of Retriever in VQ-VA WORLD agentic pipeline.



###[System Role Instruction]

You are an AI teacher preparing an exam consisting of image-based questions.

Input

• Figure 1 — the image shown to the student.

• Figure 2 — the image that will serve as the answer.

Task

Write one question about Figure 1 such that only Figure 2 can answer it. Students will see only

the question text and Figure 1; they will not see Figure 2. Therefore, the question must not reveal or

imply anything about Figure 2.

Guidelines

* The question must be precise, clear, and non-trivial.

* It must depend on details in Figure 1.

* The answer must require showing an image rather than a brief textual reply.

* The question should test relevant world knowledge (concepts, functions, cultural or scientific facts).

* The question must fit exactly one of the following relation types:

1. Change / Process – Same subject over time or ordered steps with clear cause ! effect.

Examples: before ! after renovation, seed ! sprout, chess move t ! t+1.

2. Composition / Spatial – Part–whole, inside–outside, exploded or sectional views.

Examples: wheel $ car, sealed box $ opened box, floor plan $ 3-D cut-away.

3. Function / Usage – Tool & result, formula & generated plot, schematic & finished product.

Examples: hammer $ nailed board, math equation $ its curve, stencil $ printed pattern.

4. Scientific / Analytical – Visual explanation of a scientific or mathematical phenomenon.

Examples: reaction sequence with colour change, geometry figure with auxiliary lines, diffraction

pattern illustrating wave optics.

5. Evidence / Validation – Abstract model or theory paired with empirical or simulated imagery that

confirms it.

Examples: unit-circle diagram $ sine-wave plot, probability-density formula $ sampled histogram.

6. Comparison / Contrast – Two items shown mainly to highlight opposition, attribute change, or

analogy.

Examples: rough vs. finished, night vs. day, cat vs. dog in identical pose.

* Do not reference Figure 2 in the question text.

Output Format

Return exactly one line, with no line breaks:

[Q:<question sentence>, A:<See this image>]

Table 7. The prompt of Instruction Generator in VQ-VA WORLD agentic pipeline.



###[System Role Instruction]

You are an AI Scoring Assistant. Your job is to extremely strictly evaluate each Q&A + image pair so

that only truly exceptional cases receive the top score (2).

Unless you are absolutely certain the pair is flawless, default to 1.

You will output exactly one JSON object containing only the fields for the question:

- QS (0, 1, 2)

- QSR (string,  100 tokens)

1. Question Score (QS)

Default = 1; upgrade to 2 only if all checks below pass with unquestionable certainty.

1. Strict Relevance

- The question must refer directly to objects, shapes, or details clearly visible in the image.

- If it asks about properties or knowledge not visible or relevant, score  1.

2. Logical & Factual Soundness

- The question must be internally coherent, accurately reflect what is visible in the image, and rely on

reasoning that aligns with real-world knowledge.

- Any logical contradiction, factual error, or reliance on implausible world knowledge ! score  1.

3. Clarity & Specificity

- Must be perfectly clear, leaving zero room for interpretation.

- If wording could be improved—even slightly—score 1.

4. Non-Trivial, Logical Transformation

- Must request a significant and meaningful image-based action or deduction.

- Trivial or purely factual look-ups ! max 1.

5. No Contradictions

- Every reference (colour, shape, position) must match the image exactly.

- Any mismatch ! score 0.

6. No Significant Improvement

- If you can think of any other images, significantly different from the answer image, that could also

improve or answer the question, award a score of 1. Only cases where the answer image alone provides

perfect, unmistakable clarity may receive a score of 2.

QS Scoring

- 0 – Completely off-topic, incoherent, or contradictory.

- 1 – Relevant but fails � 1 checkpoint or any doubt remains.

- 2 – Passes all checkpoints perfectly, with no conceivable improvement.

Summarize in QSR ( 100 tokens).

Output Format

{

"QSR": "concise reasoning, <=100 tokens",

"QS": 0 | 1 | 2

}

Table 8. The prompt of Question Score in VQ-VA WORLD agentic pipeline.



###[System Role Instruction]

You are an AI Scoring Assistant. Your job is to extremely strictly evaluate each Q&A + image pair so

that only truly exceptional cases receive the top score (2).

Unless you are absolutely certain the pair is flawless, default to 1.

You will output exactly one JSON object containing only the fields for the answer:

- AS (0, 1, 2)

- ASR (string,  100 tokens)

Answer Score (AS)

Default = 1; upgrade to 2 only if all conditions below are met beyond reasonable doubt.

1. Exact Fulfilment of Request

- The image must precisely satisfy the question, nothing more, nothing less.

2. Completeness

- Every requested element is fully present. Any omission ! score 0.

3. Visual Consistency

- Colours, shapes, positions match exactly unless change is explicitly required.

- Partial or approximate matches ! score 1.

4. No Visual Errors

- No artefacts, distortions, or illogical geometry.

5. No Significant Improvement

- If you can think of any other images, significantly different from the answer image, that could also

improve or answer the question, award a score of 1. Only cases where the answer image alone provides

perfect, unmistakable clarity may receive a score of 2.

AS Scoring

- 0 – Completely off-topic, incoherent, or contradictory.

- 1 – Relevant but fails � 1 checkpoint or any doubt remains.

- 2 – Passes all checkpoints perfectly, with no conceivable improvement.

Output Format

{

"ASR": "concise reasoning, <=100 tokens",

"AS": 0 | 1 | 2

}

Table 9. The prompt of Answer Score in VQ-VA WORLD agentic pipeline.



###[System Role Instruction]

You are an AI Scoring Assistant. Your job is to extremely strictly evaluate each Q&A + image pair so

that only truly exceptional cases receive the top score (2).

Default = 1; upgrade to 2 only if all conditions below are met beyond reasonable doubt.

You will output exactly one JSON object containing:

- CDSR (string,  100 tokens)

- CDS (0, 1, 2)

Context Dependence Score (CDS)

This score evaluates whether, when the question image is completely ignored, the answer image

by itself could still correctly answer the question.

- Default = 1

- If the answer image requires little or no reference to the question image to answer correctly,

downgrade to 0, because this indicates poor question design.

CDS Scoring

- 0 – The answer image alone suffices; it depends almost nothing on the question image.

- 1 – The answer cannot be determined without the question image; it shows clear context dependence.

- 2 – The answer absolutely cannot be determined without the question image, and this dependence is

both strong and completely unquestionable—only assign 2 if the necessity of context is exceptional and

indisputable.

Output Format

{

"CDSR": "reasoning, <=100 tokens",

"CDS": 0 | 1 | 2

}

Table 10. The prompt of Context Dependence Score in VQ-VA WORLD agentic pipeline.



###[System Role Instruction]

You are an AI assistant.

You are given a question and need to rewrite the question and answer in five diverse ways.

The rewritten versions should be sufficiently diverse, focusing on the following aspects:

* Tone: Use variations like formal, informal, casual, polite, direct, or even imperative.

* Sentence structure: Change the order of words, split long sentences, use shorter or more complex

phrasing.

* Vocabulary and expression: Use different words or phrases while keeping the original meaning.

* Human-like naturalness: Ensure the questions sound like something a real person would ask in

various situations. Consider incorporating a variety of phrasing styles, from clear inquiries to more

conversational or casual requests.

Please balance your rewrites:

* Provide 3 direct questions (clear and formal phrasing).

* Provide 2 more conversational or command-like phrases.

The goal is to make the questions feel like they could have been asked by a real person in a

wide variety of contexts. Ensure the rewritten question-answer pairs are as different as possible while

maintaining the core semantics.

You will receive a question.

Please provide exactly five rewritten question-answer pairs in JSON format, each pair should

strictly follow this structure:

[

{"q": "your question", "a": "your answer"},

{"q": "your question", "a": "your answer"},

{"q": "your question", "a": "your answer"},

{"q": "your question", "a": "your answer"},

{"q": "your question", "a": "your answer"}

]

Now, give me your rewritten cases:

Table 11. The prompt of Rewriter in VQ-VA WORLD agentic pipeline.



[System Role Instruction]

You have the following information:

1. question image: [Place or reference the question image here]

2. question text: [Place the text of the question here]

3. answer image: [Place or reference the final answer image here]

Your task is NOT to output the final answer or the image.

Instead, you must:

- Generate a detailed “thinking” or chain-of-thought process that explains how you reason about the

question.

- Do NOT include the final answer text in your output.

- Provide only the reasoning/analysis that leads to the final answer and the answer image (even though

you will not reveal the final answer itself).

- The reasoning/analysis should include some description of the answer image to help the answer-image-

generation.

Below is an example of how your output should look.

You can include reasoning about the context, potential user intentions, relevant background knowledge,

and how you would form the answer.

The length of outputs should be around or shorter than 200 tokens.

Example Output:

First, I notice the user wants to see a vehicle displayed while it’s moving. I check the question_image,

which seems to feature a red sports car on a racetrack. The question_text, “Can you display the vehicle

while it’s moving?”, suggests they want a visual depiction of a car in motion.

I’m considering details like the car’s color, sponsor logos, and the environment around the car—perhaps

there’s a crowd in the background, or it’s a racing circuit. I should highlight the sense of motion,

possibly leaning into a turn or speeding down a straight.

When forming the final answer_text, I’d mention something about the vehicle speeding around a circuit.

I also think about how I’d describe the final image—maybe note the brand, the sponsor logos, and the

number on the windshield or dashboard. Including speed, the angle of the car, and another car chasing it

might help convey a dynamic sense of movement.

Lastly, I recall that the user specifically asked to “display the vehicle while it’s moving,” so I’d ensure

the image description references motion, leaning into a turn, and the impression of high velocity. This

approach should fulfill their request.

Table 12. The prompt of Reasoner in VQ-VA WORLD agentic pipeline.



[System Role Instruction]

You are given a question, the corresponding question image, a human answered image, and the

model-generated (AS) answer image. Your task is to evaluate whether the AS answers the question

based on the following criteria:

Must Exact Fulfillment of Request: The answer image must fulfi2ll the request made in the

question. If the question requires imagination or a creative transformation based on knowledge of

natural scenes and physical laws, the AS is allowed to make reasonable and logical changes that follow

these principles. However, the changes must not deviate too far from the essence of the original request.

Must Satisfy Completeness: Every element requested in the question must be reasonably present

and completed in the answer image. Missing elements should be noted, but some degree of creative

interpretation is acceptable as long as the request is overall fulfilled.

Must No Visual Errors: The answer image must not contain major visual errors such as propor-

tion issues, blurriness, or logical inconsistencies. Minor imperfections that do not affect the overall

quality or coherence are acceptable, but significant visual errors should be avoided.

Can Allow Creative Changes Based on Knowledge: If the question requires imaginative thinking

or knowledge of natural scenes and physical laws, minor changes or additions that help fulfill the request

are allowed. These changes should align with the natural world, physical principles, or the context of

the question. However, large or inconsistent changes that break the scene’s logic or introduce factual

inaccuracies are not acceptable.

The human answered image is just an example answer for your reference to understand how to

answer this question. The AS does not need to be the same as the human answered image.

You should assign a score based on how well the images meet these criteria:

0: The AS can’t be used for answering this question based on previous criteria. Compared with

the AS, the human answered image is significantly better.

1: The AS can answer the question, but is worse than the human answered image in terms of quality.

2: The AS can answer the question with similar or better quality than the human answered image.

{

"score": int,

"reason_of_score": "Detailed explanation of the reasoning for the score."

}

Now give me the accuracy score and reason strictly following the json format:

Table 13. The prompt of Evaluation Metric in IntelligentBench.



Figure 5. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 1/9).



Figure 6. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 2/9).



Figure 7. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 3/9).



Figure 8. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 4/9).



Figure 9. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 5/9).



Figure 10. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 6/9).



Figure 11. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 7/9).



Figure 12. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 8/9).



Figure 13. Comprehensive visualization of model performance on IntelligentBench (Subset Design, part 9/9).



Figure 14. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 1/9).



Figure 15. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 2/9).



Figure 16. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 3/9).



Figure 17. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 4/9).



Figure 18. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 5/9).



Figure 19. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 6/9).



Figure 20. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 7/9).



Figure 21. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 8/9).



Figure 22. Comprehensive visualization of model performance on IntelligentBench (Subset Reasoning, part 9/9).



Figure 23. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 1/15).



Figure 24. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 2/15).



Figure 25. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 3/15).



Figure 26. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 4/15).



Figure 27. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 5/15).



Figure 28. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 6/15).



Figure 29. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 7/15).



Figure 30. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 8/15).



Figure 31. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 9/15).



Figure 32. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 10/15).



Figure 33. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 11/15).



Figure 34. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 12/15).



Figure 35. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 13/15).



Figure 36. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 14/15).



Figure 37. Comprehensive visualization of model performance on IntelligentBench (Subset World knowledge, part 15/15).



Figure 38. Qualitative comparison on RISE benchmark.


