
THE PROBLEM

➢ We can compress a large pretrained network (a
teacher) into a smaller network (a student), by doing
pruning, quantization or distillation

➢ But these all need the training dataset of the teacher

➢ Increasingly, models are released without the dataset
they were trained on, because of privacy, size etc.

➢ Our task here is to compress a teacher into a student
without any training images or labels
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➢ We train a generator to produce pseudo images 𝑥𝑝,

such that the predictions of the teacher and student
for 𝑥𝑝 are most dissimilar

➢ The student is trained adversarially to the generator,
i.e. it learns to match the teacher on 𝑥𝑝

➢ This results in 𝑥𝑝 exploring the input space until the

decision boundaries of the two networks align

➢ We can visualize this for a 2d toy problem:
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➢ On CIFAR-10, the generated 𝑥𝑝 images look like this:

➢ They don’t look like real CIFAR-10 images, so one could
argue that the teacher’s belief on them is irrelevant

➢ However, a student that matches the teacher on these
images also matches it more generally

➢ Finally, we propose a metric to measure the decision
boundary match between the two networks in the
vicinity of real data: the mean transition error (MTE)

1. We start with a real image on which both
networks agree, and we adversarially perturb it
such that the student classifies it differently

2. We can then measure the degree to which
crossing decision boundaries of the student
corresponds to crossing the same decision
boundaries of the teacher
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➢ On CIFAR-10, the test accuracy of our student is on par
with one trained with 𝑀 = 200 real images per class
with knowledge distillation and attention transfer

➢ Despite never having seen real images in training, our
student has lower MTE than a student distilled with
the full training set:

Zero-shot (Ours) KD+AT

SVHN 0.09 0.64

CIFAR-10 0.22 0.68
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