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Motivation

● The effectiveness of visual ICL critically 

depends on the selection of examples.

● Existing retrieval-augmented approaches 

rely on passive similarity-based retrieval.

● The selection of correlated but non-causal 

examples may amplify spurious associations.



CIRCLES: Composed Image Retrieval for Causal Learning Example Selection

● We propose CIRCLES, an ICL framework that enriches demonstration sets by retrieving 

counterfactual examples, moving beyond standard similarity-based retrieval.



Main Results: Quantitative Analysis

● CIRCLES outperforms zero-shot 

prompting, random example selection, 

and prior retrieval-based baselines 

across classification and VQA tasks.

● The improvements are especially 

notable for smaller vision-language 

models, showing that better 

demonstrations compensate for 

weaker internal knowledge.



Main Results: Qualitative Analysis

● Standard retrieval returns lookalike neighbors that push the model toward the wrong 

species, while CIRCLES retrieves counterfactual examples that explicitly vary 

discriminative cues such as head markings and wing patches.



Discussions: CIRCLES under Information Scarcity

● The gap between CIRCLES and standard retrieval widens as the amount of available 

training data shrinks.



Discussions: Impact of CIR Implementation on CIRCLES

● The stronger CIR backend leads to 

better CIRCLES performance.

● Incorporating question-question 

similarity in CIR will lead to improved 

performance on both VQA datasets



Discussions: Retrieval Budget Analysis

● Increasing the number of composed retrieval examples (#CIR) consistently improves 

accuracy across all #IR configurations.

● As the CIR budget grows, the optimal allocation shifts from breadth (intervening on 

more attributes) to depth (focusing on fewer attributes).



Thank You!

Homepage: https://gzxiong.github.io/CIRCLES
Code: https://github.com/gzxiong/CIRCLES
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