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Knowledge Distillation
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Knowledge Distillation

𝑓𝜃𝑇(·): a pre-trained teacher network

𝑓𝜃𝑆(·): a student network

(𝑥𝑖 , 𝑦𝑖): a training sample in dataset 𝒳

𝑝𝑓𝜃(𝑥𝑖): the logit response of 𝑥𝑖 from 𝑓𝜃(·)

𝒦ℒ(. ): K-L divergence

𝒳ℰ(·,·): cross-entropy loss

𝜎𝜏𝑠 (·): softmax temperature function

the student network 𝑓𝜃𝑆 could be learned by the following:
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Training Nasty Teachers

𝑓𝜃𝑇(·): the desired nasty teacher

𝑓𝜃𝐴(·): its adversarial learning counterpart

(pre-trained in advance and fixed)

𝜏𝐴 denotes the temperature for self-undermining

ω balances the behavior between normal training and adversarial learning
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Experiments
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Experiments
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Qualitative Analysis
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Qualitative Analysis
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Ablation Study: Adversarial Network

1. weak networks (e.g., Plain CNN) might lead to less effective nasty teachers. 
2. although stronger networks contribute to more effective nasty teachers,
we observe that the trade-off accuracy is saturated quickly and converges to 
“self-undermining” ones.
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Ablation Study: Students Network

As the Reversed KD in Yuan et al. (2020), the superior network can also be 
enhanced by learning from a weak network. To explore the generalization 
ability of our method, we further conduct experiments on the reversed KD.
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Ablation Study
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Ablation Study
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Nasty Teacher on Data-Free KD
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ICLR2022: Non-Transferable Learning


