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Motivation

Convolutional neural networks

To boost 
accuracy

-5.2

Deeper or wider 
structures

the computational  cost；
storage cost ；
the responding time
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Knowledge Distillation
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Self distillation

Traditional distillation：
to orientate compact student models to approximate over-
parameterized teacher models.

Problem：
(1) low efficiency on knowledge transfer;
(2) how to design and train proper teacher models?     --- long time
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Method

将输入的feature map的维度维持一致！

衡量精度

教师网络与学生网络的差异

缩小特征之间的差异
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Self Distillation

• Loss Source 1:

• Loss Source 2:

• Loss Source 3:
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Experiments---Compared with Standard Training

Five convolutional neural networks:
ResNet, WideResNet , Pyramid , ResNet , ResNeXt , VGG 
Two datasets:
CIFAR100 , ImageNet 
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Compared with Distillation



10

Compared with Deeply Supervised Net

(i) Self distillation outperforms deep supervision in every classifier. 
(ii) Shallow classifiers benefit more from self distillation
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Discussion--- flat minima

The possible explanations of notable performance improvement?
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Discussion--- flat minima

The possible explanations of notable performance improvement?

Figure 4. Comparison of training accuracy and loss with increasing Gaussian noise:models trained with self 
distillation are more tolerant to noise - flat minima.
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Discussion--- vanishing gradients
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Discussion--- discriminating features
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Conclusion

• 提出的自蒸馏训练框架能够大大的增加训练后模型的精度。

• 相比于传统的蒸馏方法，提出了一段式的蒸馏方法，将模型的训练时间缩短。

• 相比于其他改进的蒸馏方法，模型的精度得到提升。

• 不仅可以提升模型的精度，还可以在一定精度的要求下，对模型的结构进行裁剪。
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