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Highlights

• Interpreting the performance robustness with the perspective of 
the Probability Density Function (PDF)  of SNR during training.

• Conducting extensive experiments and report about one 
hundred experiment results in our paper to empirically analyze 
the association between training performance and robustness 
with PDF.

• Introducing a new supervision method for velocity prediction-
based approaches.



Problem Source



Probability Density Function of SNR 
during Training

• A tool to analyse the SNR

fs(t) denotes the timestep sampling function. fl(t) denotes the loss 
weight function. ft(t) is to unify them into a single distribution of t. 



What we can learn from SNR PDF

• Different data signal intensities lead to different training effects.



What we can learn from SNR PDF

• Different schedules exhibit significant differences in data 
robustness.

• Schedule with a broad SNR focus could have a robust 
performance.

• The optimal SNR ranges for different schedules seem to be 
similar



What we can learn from SNR PDF

• There is a trade-off between performance and robustness.



What we can learn from SNR PDF

• Flow matching with v-prediction gets more robust performance.

• The trade-off still exists in flow matching with v-prediction.



Improving DiT Training

• Improving Single Step Supervision

• we not only use the Mean Squared Error (MSE) to supervise 
velocity predictions but also apply cosine similarity to further 
supervise the directionality of velocity.



Results



Results
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