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Theory

Goal Restoring multiple degradation levels

Tasks Denoising
DeJPEG
Super-Resolution
Etc..

Challenge Achieve a high restoration accuracy 
while maintaining a compact network

We introduce a hypernetwork that generates the
optimal kernels for an image restoration network,
based on the required restoration level given as an
input parameter.

As part of the training process our hypernetwork is optimized with multiple
main networks to simultaneously restore images with a variety of degradation
levels. The different networks are generated by a scalar multiplication.
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Observation:

• For a given network architecture, 𝑁𝜃(⋅), there are infinite
sets of weights which provide the same or similar output

• Our method finds a set of weights, each corresponding to
a different noise level, such that they are linearly
depended.

• All set of weights are easily generated from one single set
by a simple scalar multiplication.

• ∀𝑖, 𝑗 𝑠. 𝑡.
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Illustration of the latent space of the weights
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