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                    Abstract
In this work, we present a new, algorithm for multi-domain learning. Given a pretrained architecture and a set of visual domains received sequentially, the goal of multi-domain learning is to produce a single model performing a task in all the domains together. Recent works showed how we can address this problem by masking the internal weights of a given original convnet through learned binary variables. In this work, we provide a general formulation of binary mask-based models for multi-domain learning by affine transformations of the original network parameters. Our formulation obtains significantly higher levels of adaptation to new domains, achieving performances comparable to domain-specific models while requiring slightly more than 1 bit per network parameter per additional domain. Experiments on two popular benchmarks showcase the power of our approach, achieving performances close to state-of-the-art methods on the Visual Decathlon Challenge.
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                    Notes
	We focus on classification tasks, but the proposed method applies also to other tasks.


	Fully connected layers are a special case.


	If the base architecture contains \(N_p\) parameters and the additional bits introduced per domain are \(A_p\) then \(\#~{\text {Params}=1+\frac{A_p\cdot (T-1)}{32\cdot N_p}}\), where T denotes the number of domains (included the one used for pretraining the network) and the 32 factors come from the bits required for each real number. The classifiers are not included in the computation.
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