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Photonic nonlinear transient computing (NTC) [1,2,3] is a physical implementation, in optics, of a novel
brain inspired computational paradigm, also referred as to Echo State Network (ESN[4]), or Liquid State
Machine (LSM[5]) and Reservoir Computing (RC[6]) in the early literature. The particular approach which very
recently led to the first photonic demonstrations[1,3], have been using the dynamical complexity developed by
nonlinear delay optoelectronic oscillators, instead of that of a spatially extended network of dynamical nodes (as
usual in neural network computing).

In this contribution, we report on a versatile electro-optic setup performing photonic nonlinear transient
computing. The setup is making use of a hybrid analogue and digital architecture. A photonic part is ruling the
dynamics, with a tunable nonlinear transformation performed by the operating point of a Mach-Zehnder
modulator. An FPGA (Field Programmable Gate Array) is also used to emulate the delay (usually achieved via
the time of flight of the light information in a fiber [1]), but also to emulate other specific and easily
reconfigurable functionalities. The FPGA indeed allowed to design a multiple delayed feedback architecture as
in [2], thus improving the connectivity of the virtual network of nodes emulated by the delay dynamics. We also
implemented in-line processing features, such as the Readout processing which is usually performed off-line in
most of the previous results.
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Fig. 1 Left: principle of a reservoir computer with a network of nodes as the Reservoir; center: Experimental
NTC, with hybrid photonic and programmable digital devices (FPGA); right: illustration of the network of
dynamical nodes emulated by a delay dynamics (nodes -gray circles- are distributed along the delay line, and
addressed at the input via time division multiplexing)

We will report on the computational capabilities measured while scanning the parameter space for the photonic
nonlinear delay dynamics. Feedback gain, information weight, as well as shape of the nonlinearity have been
investigated for their influence on the computational efficiency of the photonic NTC.
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