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Problems & Ideas
• Traditional DNN Low-Precision Training Methods:

– Focus primarily on minimizing low-precision noise, requiring additional 
analysis.

– Overlook potential benefits of low-precision during training.

• Ideas:
– Systematic analysis of potential benefits of low-precision training: 

Regularization effects & Enhanced generalization capability

– Proposal of Decreasing Precision with layer Capacity (DPC).

• Layer-specific bit-width

allocation based on

model architecture

• Determination of viable

bit-width ranges for

quantization

• Direct precision

assignment according to

model characteristics



Main Contributions
• Contributions:

– We analyzed low precision benefits in DNN training: showing enhanced 
generalization, regularization effects, and correlation with layer capacity;

– We introduce DPC - a method that assigns bit-widths based on layer capacity 
without requiring complex analysis or precision criteria;

– Results show DPC's effectiveness: reduced training costs and improved 
performance, with consistent results across trials. Additional experiments 
confirm low precision's training benefits, supporting our theoretical analysis.

Training ResNet on CIFAR while optimizing 

accuracy, computational efficiency, and variance

Training on ImageNet achieves a win-win of 

high accuracy and reduced computation


