
What is the problem? What has been done earlier?
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Describing Differences in Image Sets with Natural Language

➢ Set-Level Image Differences: The challenge of 
discerning and describing differences between 
two sets of images using natural language.

➢ Manual Comparison Limitations: Manually 
comparing large sets of images to find 
differences is impractical and time-consuming.

➢ Set Difference Captioning: The task is to 
automatically generate natural language 
descriptions that highlight differences between 
two image sets (referred to as Set Difference 
Captioning).

➢ Scaling Up: Existing models struggle to handle 
and reason over thousands of images to extract 
meaningful, nuanced differences.

➢ Difference Captioning for Image Pairs: Previous research focused on 
describing differences between single pairs of images using natural 
language, but this is not scalable for large sets of images.

➢ Change Captioning: Some works have explored change captioning, 
where descriptions are generated to capture the differences between 
two versions of an image.

➢ Concept Prototyping: Previous research used techniques like concept-
level prototypes and RGB value analysis to analyze differences across 
images but lacked natural language descriptions for these differences.

➢ Text Dataset Comparisons: In natural language processing, frameworks 
like D3 and D5 have been used to describe differences between text 
datasets, inspiring methods in the visual domain.



What are the remaining challenges? 
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➢ Scaling to Large Image Sets: Existing models and 
techniques struggle to handle thousands of images as 
input, which is necessary for set-level comparisons.

➢ Difficulty in Ranking Differences: While there can be 
many valid differences between image sets, ranking 
them based on relevance (what is more true for one 
set over the other) remains a challenge.

➢ Lack of Comprehensive Datasets: A lack of benchmark 
datasets with ground-truth descriptions of differences 
between large image sets limits the evaluation and 
training of models.

➢ Inadequate Natural Language Descriptions: Previous 
methods, especially in vision-based models, struggle to 
generate natural, human-interpretable descriptions 
for differences across large datasets.

What novel solution proposed by the 
authors to solve the problem?

➢ VisDiff Algorithm: A two-stage proposer-ranker approach is 
introduced to address set difference captioning. 

      Proposer: Randomly samples subsets of two image sets an 
proposes  candidate natural language descriptions.
      Ranker: Ranks the candidate differences based on how often 
they  are true across all the images in both sets.
➢ VisDiffBench Dataset: The authors introduce VisDiffBench, a 

benchmark dataset with 187 paired image sets and ground-truth 
difference descriptions to evaluate and train models in this 
domain.

➢ Scalable Descriptions: The use of large visual language models 
(like GPT-4) allows for the generation of descriptive, nuanced 
language for set-level differences, addressing the issue of limited 
descriptive accuracy in prior methods.

➢ Application to Real-World Domains: The authors apply VisDiff to 
various domains (e.g., dataset comparison, model error analysis, 
generative model analysis) to demonstrate its ability to uncover 
new insights previously unknown to experts.
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