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Motivation

• VLMs have shown promise for mathematical reasoning tasks with visual contexts.

• Existing benchmarks are all static, limiting the assessment of robustness.

• Key Challenge: VLMs may struggle with variations of simple math problems that 

humans can solve easily.

• Goal: Design a benchmark to assess the robustness of VLMs under many variants of 

one seed question.



Contributions

• DynaMATH Benchmark: 501 seed questions generating 5010 variants

• Evaluated 14 state-of-the-art VLMs

• Unveils gaps between average-case and worst-case accuracy

• Provides insights into robustness and failure modes of VLMs. 



Benchmark Design

• Seed Questions: curated 

from diverse math topics.

• Program-Based Generation: 

uses python programs to 

create variants.

• Variants: numerical values, 

geometric transformations, 

function types, etc.



Benchmark Design
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Benchmark Problem Example I



Evaluation Metrics

• Average-Case Accuracy (Aavg): measures mean performance.

• Worst-Case Accuracy (Awst): Focuses on hardest variants.

• Reasoning Robustness (RR): ratio of Aswt to Aavg.



Evaluation Results
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Evaluation Results

Fig: Failure Analysis



Conclusion and Future Work

• Conclusion:

• Significant robustness gaps in VLMs.

• Dynamic benchmark provides a controllable way to examine model’s robustness.

• Future Work:

• Scale up the benchmark design with the aid of LLMs.

• Improve model’s reasoning robustness.
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