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Abstract : 

The work presented in this thesis can be divided into two parts: photonic neuromorphic computing and ma-
chine learning applied to photonics. In the first part of the thesis, we present results on excitable micropillar 
lasers. Excitable lasers exhibit several similarities to biological neurons but operate at much faster times-
cales. We present experimental and numerical results on independent and coupled micropillar lasers. De-
pending on the coupling mechanism, the micropillars display a variety of dynamical properties that can be 
used for neuromorphic computing. In the second part of the thesis, we present numerical results on predic-
ting of occurrence of extreme events by using experimentally recorded data from a quasi 1-D semiconductor 
laser displaying spatio-temporal chaos. Our prediction is based on partial information of the spatio-temporal 
field in the system and on the identification of precursors. We analyzed the performance of a variety of ma-
chine learning techniques such as Logistic Regression, k-Nearest Neighbours, Reservoir Computing, and 
Recurrent Neural Networks on the prediction task.  
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