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Abstract

Machine Learning (ML) is a sub-area in Artificial Intelligence (Al) that aims at training the computer
in order to preform specific tasks. The use of ML became almost compulsory with the appearance
of big data in social, technological and scientific context. Great successes of ML include automatic
translation and image recognition. The application of Al and ML in physics has started both in the
classical and quantum level and several possible applications have been discussed. In the present
talk we will give an introduction to ML describing also general applications such as speech
recognition and focus on specific examples involving neural networks. Subsequently we will discuss
how these ideas can be applied in physics, in phenomena emerging in complex systems. We pick
two extreme cases involving chimera states, i.e. states of spatial coexistence of order and
stochasticity as well as branching, i.e. generation of random caustic surfaces in wave propagation.
We use a variety of ML methods (feed forward networks, reservoir computing, LSTMs) properly
augmented for the specific problems, and show that we can have good machine predictability for
these systems[1,2]. We close by discussing possible applications of these methods in physics.

[1] G. Neofotistos et al., Machine learning with observes predicts complex spatiotemporal
behavior, Front. Phys. - Quantum Computing. 7, 24 (2019)

[2] G. Barmparis et al., Robust prediction of complex spatiotemporal states through machine
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O Twpyog Towpwvng €haBe 1o mruxio Quowng amd 1o Mavermotiuo ABnvwv to 1981 kat
To Aldaktopiko tou SimAwpa (Ph.D.) and to University of Rochester (HMA) to 1987 otnv Bewpntikn
duokn Ztepeag Kataotaong. Htav enikoupog kaBnyntrc oto University of North Texas mpiv €pBel
oto MNavemotiuo Kpntng wg avamAnpwtng kadnyntng to 1994. To 1999 €eAéyn kabnyntngc.
Aletéleoe Mpdedpog Tou Tunpatog ano to 2007 éwg to 2011. Ano to dOwvonwpo
Tou 2015 €wg tov DeBpoudplou tou 2017 umnpétnoe wg AvamAnpwing
Mputavng Owkovoulkol Mpoypappotiopol, Ymodouwv Kot Avamtuéng Ttou
MNavemotnuiou Kpntng. Ta gpeuvnuik@ tou evéladépovia mepllapBavouv:
JtatioTtik Mnxavikn, Mn Fpaputkn Quotkn, MeAétn tng MoAUTTAOKOTNTAG KOL TNG

BloAoywkng Ouoikig, Guotkn Emtayxuviwy, Meta-uALkd.



