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Challenges in Language-Image Pre-training

• Data Scarcity: High-quality image-text pairs (e.g., 
long text, multi-lingual) are rare.

• Constrained Text Input Length: Standard CLIP-
style text encoders choke on long texts (>77 tokens).

• Limitations in Prior Works: Approaches such as 
long text decomposition and positional encoding 
interpolation fail to resolve the core limitation 
imposed by the text encoder's capacity bottleneck.

• Conventional Wisdom: Frozen text encoders lead 
to suboptimal performance.

Leveraging Frozen LLMs as Text Encoders

Motivation
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Multifaceted Prompt Distillation

• Objective: To capture diverse semantic 
representations from long captions, 
aligning better with the multifaceted 
nature of images.

• Mechanism: Employing a set of 
structured prompts targeting different 
semantic levels (e.g., entity, interaction, 
scene) to guide the frozen LLM in 
extracting distinct features.
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• Practical Efficiency: A specialized 
attention mask allowing parallel 
computation of all prompt 
embeddings within a single forward 
pass, utilizing a shared prefix 
structure. The frozen nature of the 
LLM enables to pre-compute the 
text embeddings offline.

Facet-Decoupled Attention
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Image-Text Retrieval

Multilingual Retrieval Long-Context Retrieval

Short-Context Retrieval
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More Results
Zero-Shot Classification

Linear-Probe Classification

Semantic Interpretability
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• We challenge the conventional wisdom about frozen text encoders and demonstrate 
that frozen LLMs can effectively enhance language-image pre-training. 

• We introduce a novel framework that leverages frozen LLMs for data-efficient language-
image pretraining via multifaceted prompt distillation.

• We propose a facet-decoupled attention mechanism, complemented by an offline 
embedding strategy, to enhance computational efficiency.

• Extensive experiments validate that FLAME significantly outperforms existing methods in 
data-scarce scenarios, excelling in long-context understanding and multilingual tasks.

Key Contributions

FLAME: Frozen Large Language Models Enable Data-Efficient Language-Image Pre-training



Thank you!
Project page:
https://github.com/MIV-XJTU/FLAME 

For any further questions, please contact us: 
caoanjia7@stu.xjtu.edu.cn    weixing@mail.xjtu.edu.cn 
mazhiheng@suat-sz.edu.cn 
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