
子計畫六： ZSDEVC: Zero-Shot Diffusion-based Emotional Voice Conversion with Disentangled Mechanism

Architecture: Encoders
Speech Representation Modules
• Lexical Content: Phoneme encoder 

(pretrained)
• Speaker Identity: Speaker encoder, speaker 

verification model
• Emotion Encoding: Emotion encoder, 

express encoder
• Input features: wav2vec with VAD (Voice 

Activity Detection)
Core Techniques
• Disentangled Representation: Separate 

speaker & emotion factors
• Guiding Mechanism: Improves 

expressiveness control

Diffusion-based Decoders
High quality samples
SDE
Training: predict added normal distribution 
noise by score model 𝑆𝜃
Inference:
• Gradually remove noise
• Use sampling technique to 

effectively generate audios

Training Strategy: Training Objective

𝐿𝑡𝑜𝑡𝑎𝑙 = 𝐿𝑑𝑖𝑓𝑓 + 𝜆M𝐼𝐿𝑀𝐼 + 𝜆𝑠𝑡𝑦𝑙𝑒𝐿𝑠𝑡𝑦𝑙𝑒 + 𝜆𝑟𝑒𝑐𝐿𝑟𝑒𝑐
𝐿𝑑𝑖𝑓𝑓: Diffusion Loss

• MSE Loss between score function 𝑠𝜃 and prior 

noise

𝐿M𝐼: Disentanglement Loss

• Minimize Mutual Information(MI) between 

speech representations

𝐿𝑠tyle: Style Loss

• SR/SER for style encoder

𝐿𝑟𝑒𝑐: Reconstruction Loss

• MSE Loss between source and 

estimation of source


