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● Speech Foundation Model/SpeechLM become larger and 
larger.

● Previous methods for optimizing large language model (LLM) 
inference, cannot universally applicable across all 
speech/audio-related tasks. 

● We want to build…
- A fast inference method design for audio/speech 

modality in MLLMs
- Adaptively speed up all audio/speech related tasks
- Could apply to all Speech LMs
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FastAdaSP - Motivation
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FastAdaSP - Related Works

Previous efficient inference works for LLM/MLLM
- Text:

- H2O (Zhang, et al; 2023)
- StreamingLLM (Xiao, et al; 2024)
- etc.

- Visual:
- FastV (Chen, et al; 2024)



● However in Audio/Speech LM..

4

FastAdaSP - Motivation
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FastAdaSP - Method
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We designed an operation scheduler 
that smoothly merges tokens layer by 
layer to prevent aggressive token 
dropping in SpeechLM.

…
…
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Dense Strategy - Scheduler



Dense Strategy - Scheduler
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Sparse Strategy - Layer Selection

We use Transfer Entropy to guide layer selection for token reduction;

TE defined as:

Which:

       is the token reduction operation

    F is the embedding output

    H() is the entropy calculation
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Sparse Strategy - Layer Selection
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FastAdaSP - Exps(QwenAudio)
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FastAdaSP - Exps(Efficiency)



Q&A

Links:

- https://fastadasp.github.io/ 
- https://github.com/yichen14/FastAdaSP 
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