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Abstract
In our days, Artificial Intelligence (AI) is described as “the new electricity”, as AI
systems that emulate intelligent behavior in terms of computational processes
(Georgouli, p. 13), are (or are about to be) put into daily service of human activity,
including online activity.
Today’s blossom of AI is based mainly on the production and collection of enormous
amounts of data and the augmentation of computational power. Moreover, current
algorithmic innovation allowed the development of software which enables machines
to learn and to make their own decisions and actions, on the basis of a process widely
known as Machine Learning (ML) (Georgouli, p. 127 ff).
Within the ML context, Machines are repeatedly trained by means of specifically
designed learning algorithms that use as training material a corpus of examples (data
sets or training material) and labels that contain the rules that govern the relations
between incoming information and produced results (Surden, p. 89 ff). Current state of
algorithmic training protocols and Machine Learning techniques reserves the
possibility for machines to achieve autonomous decision making, with limited or no
human involvement, in a vast number of applications, such as speech recognition,
machine translation or algorithmic creation of works of art.
Very often and, especially in the context of algorithmic creations, the training material
for intelligent machines is composed by copyrighted works, such as texts, scientific
papers, images, musical compositions and other. However, Machine Learning process
and training typically involves the realization of one or more reproductions of any work
used as training data (Margoni, p. 1). As a consequence, a copyright-related challenge
arises: under which conditions the use of protected works as training material within
Machine Learning processes is lawful from a copyright law perspective?
The present paper aims at assessing the extent to which the implementation of Machine
Learning techniques that use corpora of copyrighted works as training data is covered
by the monopolistic power of the copyright owner. More precisely, it examines whether
such Machine Learning processes require prior authorization from rightholders or
whether such use could be considered as lawful, even without prior authorization, due
to the application of one or more copyright exceptions.
The analysis will be undertaken on the basis of some examples of ML projects, under
the spectrum of European Copyright Law, including the forthcoming Directive on

copyright in the Digital Single Market (DSM Directive)1. It will, ultimately, assess
whether current EU Copyright Law copes with the new dynamics and meets one of the
several challenges set by the Era of the 4th industrial revolution and Web 4.0, as works
are not perceived anymore merely as content but mainly as data.
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