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Abstract:

Learning algorithms are starting to find their way to applications in quantum information
processing. The first promising results emerged from using reinforcement learning to control
the classical part of a quantum physics problem. The two most notable examples are
quantum-enhanced phase estimation using differential evolution and an agent-based
approach to control measurement-based quantum computing. Starting from the other
direction, using quantum resources to boost learning algorithms is also an attractive line of
inquiry, with advantages ranging from quadratic or even exponential speedup, increased
learning capacity, reduced sample complexity and better generalization performance.
Quantum-enhanced reinforcement learning is of particular interest: in this case, a quantum
agent performs a task related to the control of a quantum system. In turn, this could lead to
virtuous cycle of innovation by an engineering more scalable quantum computers, which
would run more involved learning protocols. In this talk, we give an overview of the relevant
concepts and highlight the most recent developments of the field.
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