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Motivation

Compared with plain charts, infographic charts are better in
enhance visual engagement and communicating abstract
concepts through symbolic visuals.
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Motivation

Understanding infographic charts requires both visual recognition
and reasoning, posing challenges for MLLMs.

* For example, MLLMs may answer the same question on plain charts

correctly, but fail on infographic charts. .
What is the export volume of UK? ﬁ What is the export volume of UK? ﬁ
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Challenges

Existing ChartQA benchmarks fall short due to the lack of paired
plain charts and visual-element-based questions.

Paired plain charts

What is the export volume of UK?

Infographic chart Plain chart
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Visual-element-based questions

Question:

What is the export volume of the country
corresponding to this container?

=

Answer: $487B

Question: Answer: B

Which option best interprets the metaphor Conveyed by the image?
A. The shadow lengths of the containers R REE
quantifies nations’ cargo export volumes.

B. The shadow length of the containers C...
quantifies each nation's export volume.  D....

The challenge in systematically evaluating infographic
charts’ impact on MLLMs’ performance




InfoChartQA

(a) Infographic and plain chart pairs (b) Visual-element-based questions "~
Enable the diagnosis of failure cases Enable more flexible questions

What is the export volume of UK? ﬁ 5,948 Infographic-plain chart pairs 7475 basic questions

uestion:
What is the export volume of UK? Q
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Construction Pipeline

Infographic Chart Collection Pair Generation Multimodal QA Construction
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Construction Pipeline

Infographic Chart Collection Pair Generation
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Dataset Chart type Infographic Text-b.ased Vlsual-elem.ent-based HD-D SD
charts questions questions
ChartQA 3 X 2.5K X 0.769  0.805
ChartBench 42 X 16.8K X 0.630 0.743
ChartQAPro 9 v 1.9K X 0.828 0.864
InfographicVQA 11 v 3.2K 1.1K 0.837 0.823
[InfoChartQA 54 v 50.9K 79K 0.812 0.800
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Quantitative Results Why?

Model Text-based Visual-element-based
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Ablation Study 1

Question: Why MLLMs perform worse on infographic charts than on plain charts?
Hypothesize: Pictorial visual elements primarily contribute to the degradation.
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Ablation Study 1

Question: Why MLLMs perform worse on infographic charts than on plain charts?
Hypothesize: Pictorial visual elements primarily contribute to the degradation.

» gradually removed elements as bellow:
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Ablation Study 2

Question: How pictorial visual elements affect MLLMs?
Hypothesize: Clearer connections between text and visual elements improve
understanding, and elements may affect MLLMs by disturbing the connections.

« applied modifications to introduce varying connection perturbations
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Ablation Study 3

Question: Why are rank questions exhibited accuracies the worst?
Hypothesize: MLLMs are sensitive to the orders of text labels

 Randomly selected 200 charts where GPT-4.1 ranked correctly and applied
random spatial permutations to the labels
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(a) Before shuffle (Acc: 100%) (b) After shuffle (Acc: 76.3%)
Performance drops when the text labels are shuffled



Conclusion and Future Work

» Systematically study how infographics affect model performance
 Paired infographics and plain charts reveal the effects of visual elements
* Visual-element-based questions specifically designed for infographics

 Ablation studies to identify and analyze performance degradation of
MLLMs on infographic charts

* Future work
« Expand metaphor questions
* Enhance textual diversity
« Broaden user studies
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