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Visual Analogical Reasoning

Holyoak, Keith. (2012). Analogy and Relational Reasoning. The Oxford Handbook of Thinking and Reasoning.



Related Work

VISALOGY VASR

Sadeghi, Fereshteh, et al. (2015). VISALOGY: Answering Visual Analogy Questions. NIPS 2015
Bitton, Yonatan, et al. (2022). VASR: Visual Analogies of Situation Recognition. AAAI 2023



Bloom’s Learning Objective Taxonomy

B. S. Bloom et al. Taxonomy of educational objectives. The classification of educational goals. 
Handbook 1: Cognitive domain. Longmans Green, New York, 1956.



VOILA: a large-scale, open-ended, dynamic benchmark, 
designed to evaluate MLLMs’ perceptual understanding 
and abstract relational reasoning with application of 
analogical mapping strategy to the visual domain.



VOILA Benchmark
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Multi-step Reasoning and Evaluation Pipeline



How Good are Current Multimodal Large Language Models?



Property Success of Models at Each Step



Model Performance With Access To Ground 
Truth Information

• Phase 2: GPT-4o with ground truth image descriptions → 97% 

• Phase 3: GPT-4o with ground truth relationships → 17% 

• Human performance (Phase 3): 71%



How Does Visual Information Affect Performance?
• Three sequential image input : 22%

• Text description of images: 49%



Summary

• New benchmark for visual analogical reasoning

• New dataset creation pipeline using text-to-image models

• Comprehensive evaluation of MLLMs and analysis of factors 

influencing performance.

Code and data: https://github.com/nlylmz/Voila 

https://github.com/nlylmz/Voila
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