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Prompt Tuning for Audio-Language Models (ALMs)

✓ Efficient few-shot adaptation of frozen ALMs by learning lightweight 
prompt tokens instead of full model fine-tuning

✓ However, prompt tuning improves base (seen) class performance but 
often fails to generalize to new (unseen) classes,
known as the Base-to-New Tradeoff (BNT)

Key Observation

✓ Learned prompts disrupt semantic alignment between classes and 
their neighbors
• Acoustically and semantically related sound concepts drift apart

in the text embedding space
✓ Sparse audio label spaces provide weak semantic support, causing 

learned prompts to become isolated prototypes rather than robust 
semantic anchorsObservation
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Semantic Neighbors
• For each base class, generate N semantically related sound concepts using an LLM
• Neighbors provide dense local support around each class in text embedding space

Semantic Expansion Loss
✓ Intra-class Alignment

• Pull class embeddings toward their own semantic neighbors 
✓ Inter-class Separation

• Push class embeddings away from other classes’ neighbors
✓ Margin Constraint

• Margins from the pretrained text space preserve the original semantic geometry
• Avoids over-compressing positives and over-separating negatives

→

✓ Training Objective

Key Advantage
✓ Plug-and-play: compatible with existing prompt tuning
✓ Model-agnostic: can be applied without modifying the frozen encoders 
✓ Efficient: improves generalization without increasing inference cost
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