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Abstract 
Photonic technologies for data processing in the all-optical domain are expected to play a major role in future optical 
communications. Nonlinear effects in optical fibres have many attractive features and great, but not yet fully explored 
potential in optical signal processing. Here, our recent advances in developing novel techniques and approaches to all-
optical processing based on fibre nonlinearities are reviewed. 

Extended Abstract 
Photonic technologies for data processing in the all-optical domain are expected to play a key role in future optical 
communications. Recent advances in phase-shift keying modulation formats and progress in coherent optical 
communications further stimulate the interest in processing techniques using the optical nature of the signal, in particular, 
the optical phase. Signal processing using the optical phase might offer advantages over traditional electronic processing 
methods using the signal intensity only. Nonlinear effects in optical fibres have many attractive features and great, but 
not yet fully explored potential in optical signal processing. Here, we overview our recent results and advances in 
developing novel techniques and approaches to all-optical processing based on fibre nonlinearities. Amongst other 
topics, we will discuss phase-preserving optical 2R regeneration, a concept for the bit-error rate improvement based on 
pre-receiver processing in the optical domain; the possibility of using parabolic pulses for optical signal processing and 
regeneration, and nonlinear optical pulse shaping. A method for passive nonlinear pulse shaping based on pulse pre-
chirping and propagation in a normal dispersion fibre will be presented. New techniques of optical signal copying and 
conversion of optical time-domain to frequency-domain signal multiplexing using triangular optical pulses will be 
introduced.  
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