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FSL Task and Motivation 
Introduction

Imagine the challenge of asking a model to recognize an entirely novel category from only a few sample images. Existing LLM-based 
methods are prone to semantic hallucinations, i.e., generating descriptions that contradict the visual evidence due to the lack of 
grounding in actual instance,requiring significant effort to correct. So the question arises:

• How can we ensure text descriptions generated by large models truly align with visual features?
• How can we simultaneously capture high-level semantic information and low-level visual 

diversity with limited samples?
• Compared to traditional CLIP pairwise contrastive learning, how can we integrate multimodal 

information more comprehensively and structurally?
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VT-FSL Framework

• Cross-modal Iterative Prompting (CIP): Beyond mere class names, generate precise and visual-grounding 
descriptions conditioned on LLMs and support images in a single structured iterative reasoning process.

• Semantically Consistent Images Generation: Zero-shot generation based on textual descriptions to enrich limited 
samples with diverse yet semantically aligned variations.

• Cross-modal Geometric Alignment (CGA): Minimize the kernelized volume of a parallelotope to enforce global 
consistency among textual descriptions, synthetic images, and supports.
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Cross-modal Iterative Prompting 
(CIP) 

Ø Chain-of-Thought (CoT)-based Four Stage Structured Reasoning Paradigm
• Strategy Stage: Interpret the and propose initial semantic assumptions.
• Perception Stage: Extract visual patterns and shared attributes.
• Refinement Stage: Iteratively revise semantics via step-by-step reasoning aligned with visual evidence.
• Conclusion Stage: Output a unified, visually grounded class definition with formalized conceptual representation.
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Cross-modal Iterative Prompting 
(CIP) 
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The generated description is then fed into a text-to-image generative 
model to produce synthetic imagesin a zero-shot manner. An LLM-
based pairwise comparison strategy is designed to select top-K 
images per class by ranking them against the descriptions without 
compromising low-data regime



Cross-modal Geometric Alignment (CGA) 
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Ø Geometric-aware structured and consistent multimodal learning



Experimental Results
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On ten standard, cross-domain, and fine-grained datasets, improving accuracy by 4.2% 
on average. Bold and blue indicates the best and suboptimal results.


