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Zero-shot Learning 
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Vision-Language Models



Motivation

VLMs like CLIP Struggle in 
Multi-Label Scenario
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Image- and Prompt-specific Biases
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Suboptimal maximum compound prompt



Method

Overview



Method

Compound Prompt Generation

The process takes as input the classnames , ground-truth cooccurrence 
statistics     , thresholds        and      (fixed to 0.05 and 0.025 for all datasets), and off-
the-shelf LLM     . 

We use probability thresholding to select pairs and triplets of classes that could 
plausibly coocur in realistic visual scenes. These pairs and triplets are used to make 
formulaic compound prompts of the form “A and B” and “A, B, and C”. We feed these 
formulaic prompts to LLM     , and ask it to generate natural sentences from them. 

Our total set of compound prompts comprises the formulaic pair, formulaic triplet, and 
natural sentence prompts, which add up to on average 20 compound prompts per class 
in all of our datasets.



Method

Normalization

Query the VLM to obtain singleton scores                       , and compound scores                                 for each image 𝑡.

Address image-level bias:

Sample means and standard deviations across the prompt dimension for a single image.

Address prompt-level bias:

Sample means and SDs across the image.

Scores of “auxiliary” prompts that mention classnames in isolation



Method

Rank Fusion

the score of the k-th highest scoring compound prompt that mentions class 𝑖

Do fusion by taking a weighted sum where the weighting vector is the direction of highest variance 
and compute the fused compound score       as

Add this fused score into the original singleton score to get our final score
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Pipeline



Experiment

Comparison with ZSCLIP
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Complementarity with other methods
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Ablation study
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