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• https://github.com/viewfinder-annn
• first-year phd student, advised by prof. zhizheng wu, bachelor in fudan university
• interest: audio/music generation, generative models
• collaboration welcome!



Background

Speech Enhancement Model in the Era of Large Generative Models:
• Multi-Task, Multi-Domain Pretraining
• In-Context-Learning



Background

Limitation in existing methods:
1. Task and Domain 

Universallity/Simutaneity
2. Prompt audio support

AnyEnhance:
1. Multi-Task, Multi-Domain, Simultaneous
2. Supports prompt audio
What's more:
1. Self-critic for more stable sampling



Background
masked generative 
models

input

t=5 t=100t=50



Background

Previous work: always adds noise 
last

Ours: noise is added before reverberation, 
and more realistic vocal effect



AnyEnhance

2 stages:
1. semantic enhancement: noisy audio -> semantic features
2. acoustic enhancememt: semantic features + masked audio codes -> full audio 

codes



AnyEnhance

1. semantic enhancement: noisy audio -> 
semantic features

2. acoustic enhancememt: semantic features + 
masked audio codes -> full audio codes



AnyEnhance

1. semantic enhancement: noisy audio -> semantic features
2. acoustic enhancememt: semantic features + masked audio codes -> full audio 

codes



AnyEnhance

Self-Critic:
used to tell whether a token is real
during sample: we use critic head's output instead 
of original token's logits as confidence score



AnyEnhance

Inspired by zero-shot tts, during training, we 
preserve a portion of clean audio with a certain 
probability.

Allows the model to reference clean audio for:
• Speaker identity
• Quality preservation

Benefits:
• Enables Target Speaker Extraction
• Personalized Enhancement - further improves 

audio quality when speaker reference is 
available



Experimental Results & Demo

Model & Training:
• 363.54M parameters
• 50% keep first 3s as prompt
• 4 A800 GPUs, 5.5k token per GPU, Adam 

optimizer for 300k steps

Four Evaluation Groups:
• GSR Group (General Speech Restoration)
• SE (Speech Enhancement)
• SR (Super Resolution)
• TSE (Target Speaker Extraction)



Experimental Results & Demo
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Experimental Results & Demo

Ablation: Joint Training on Multiple Task

Ablation: Effect of Prompt Guidance



Experimental Results & Demo

Ablation: Data Simulation & Singing Voice Data



Experimental Results & Demo

Original Audio

Critic Output

Distorted 
Audio

Critic Output

Token Diff

Ablation: 
Self-Critic Effect
+ Prompt Guidance



Experimental Results & Demo

Target Speaker Extraction:

Real-World Live Performance:



Thanks!

• Paperlink: https://arxiv.org/abs/2501.15417
• Demopage: https://amphionspace.github.io/anyenhance

collaboration welcome!
interest: audio enhancement/music generation


