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Abstract
It is well known that the most important techniques for digital signal processing (DSP) are based on
linear models. In some cases due to intrinsically non-linear nature of the phenomenon, non-linear
circuits are needed. Usually, in these cases, custom model-based architectures are specifically
studied.
In last years new adaptive non-linear circuits have been studied and applied in many real-world
fields. Among various circuits for non- linearDSP, neural network paradigm is one of the most
effective  technique to solve general purpose non-linear problems.
Neural networks in fact represent an established technology that can be efficiently used in several
non-linear signal processing problems  like:filtering, signal analysis and synthesis, signal
compression, classification, etc.
The main drawback for the use of neural networks for DSP is the computational cost that can be
very high and unacceptable for low cost real time processing.
In this tutorial low structural-computational complexity neural networks, suitable for real-time DSP
applications, are presented.
Several audio real-world applications are also discussed.
The main subjects are:
Neural architectures for real-time DSP;
 Applications:
1.        Speech signal enhancement;
2.        Old recording signal restoration;
3.        Low cost loudspeakers linearisation by predistortion;
4.        Non liner models for sound synthesis.
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