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Introduction

● Motivation
○ Enhancing music processing quality and application diversity.
○ Designing the method without training or fine-tuning under limited 

computational resources.

● Goal: Developing a zero-shot diffusion-based framework to address music 
related inverse problems, such as music inpainting, super-resolution, phase 
retrieval, source separation, and music dereverberation.
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Innovation Contribution

● We propose a training-free diffusion-based framework capable of addressing 

music inverse problems within 1 minute.

● We introduce a Vocoder-Mel Constraint (VMC) to enhance the quality of 

generated music.

● Our pipeline enables iterative refinement through sampling processes with a 

pretrained model (e.g. AudioLDM2, MusicLDM) and supports plug-and-play 

adaptability, expanding its applications in the music domain.
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Music Inverse Problems (IP)
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Sampling Process
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Sampling Process
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Sampling with Iterative Refinement
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Proposed Pipeline

9

Key Design:
Decoder: Project latent to manifold tangent space
VMC: Preserve the quality of audio
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Inverse Problem: Music Inpainting

Filling in missing or damaged parts of a musical piece to restore continuity and 
maintain its original style.
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Inverse Problem: Super-Resolution

Enhancing the quality of audio signals by reconstructing high-resolution audio from 
low-resolution input.
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Inverse Problem: Phase Retrieval

Reconstructing a complete audio signal by estimating its phase from spectral 
amplitude.
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Inverse Problem: Source Separation

Removing noise or isolating specific audio elements (e.g., vocals, instruments) 
from a mixed signal.
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Inverse Problem: Music Dereverberation
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Removing reverberation effects to recover a clean audio signal, free from echoes 
caused by room reflections.

Original Audio (x) Measurement (y)

Reverberation Impulse Response
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Experiments

Dataset: Musdb18 100 songs

Model: AudioLDM2, MusicLDM

● LSD: Log Spectral Distance

● FAD: Fréchet Audio Distance
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Demo Case: Super Resolution
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Input Label DPS DSG DiffMusic

Audio Sample
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Demo Case: Music Inpainting
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Demo Case: Phase Retrieval
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Demo Case: Dereverberation
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Summary

1. We propose DiffMusic, a zero-shot diffusion-based framework, designed to 
solve various music inverse problems.

2. Leverages pretrained models for zero-shot conditional generation, provide 5 
operation to enable flexible music processing without extensive fine-tuning.

3. Experimental results show flexible performance across different tasks, 
highlighting DiffMusic’s potential in enhancing music restoration and 
multi-task generation.
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Thank you
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