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A significant amount of effort in neural modeling is directed towards understanding the representation of
information in various parts of the brain, such as cortical maps [6], and the paths along which sensory
information is processed. Though the time domain is integral an integral aspect of the functioning of
biological systems, it has proven very challenging to incorporate the time domain effectively in neural
network models. A promising path that is being explored is to study the importance of synchronization in
biological systems. Synchronization plays a critical role in the interactions between neurons in the brain,
giving rise to perceptual phenomena, and explaining multiple effects such as visual contour integration, and
the separation of superposed inputs.

The purpose of this book is to provide a unified view of how the time domain can be effectively employed in
neural network models. A first direction to consider is to deploy oscillators that model temporal firing
patterns of a neuron or a group of neurons. There is a growing body of research on the use of oscillatory
neural networks, and their ability to synchronize under the right conditions. Such networks of synchronizing
elements have been shown to be effective in image processing and segmentation tasks, and also in solving
the binding problem, which is of great significance in the field of neuroscience. The oscillatory neural
models can be employed at multiple scales of abstraction, ranging from individual neurons, to groups of
neurons using Wilson-Cowan modeling techniques and eventually to the behavior of entire brain regions as
revealed in oscillations observed in EEG recordings. A second interesting direction to consider is to
understand the effect of different neural network topologies on their ability to create the desired
synchronization. A third direction of interest is the extraction of temporal signaling patterns from brain
imaging data such as EEG and fMRI. Hence this Special Session is of emerging interest in the brain
sciences, as imaging techniques are able to resolve sufficient temporal detail to provide an insight into how
the time domain is deployed in cognitive function.

The following broad topics will be covered in the book: Synchronization, phase-locking behavior, image
processing, image segmentation, temporal pattern analysis, EEG analysis, fMRI analyis, network topology
and synchronizability, cortical interactions involving synchronization, and oscillatory neural networks.

This book will benefit readers interested in the topics of computational neuroscience, applying neural
network models to understand brain function, extracting temporal information from brain imaging data, and
emerging techniques for image segmentation using oscillatory networks
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From reader reviews:

Anh Huckaby:

The book The Relevance of the Time Domain to Neural Network Models: 3 (Springer Series in Cognitive
and Neural Systems) can give more knowledge and also the precise product information about everything
you want. Exactly why must we leave the good thing like a book The Relevance of the Time Domain to
Neural Network Models: 3 (Springer Series in Cognitive and Neural Systems)? Some of you have a different
opinion about book. But one aim that will book can give many details for us. It is absolutely suitable. Right
now, try to closer together with your book. Knowledge or facts that you take for that, it is possible to give for
each other; you are able to share all of these. Book The Relevance of the Time Domain to Neural Network
Models: 3 (Springer Series in Cognitive and Neural Systems) has simple shape nevertheless, you know: it
has great and massive function for you. You can seem the enormous world by start and read a guide. So it is
very wonderful.

Adam Schneider:

A lot of people always spent their own free time to vacation or even go to the outside with them household or
their friend. Did you know? Many a lot of people spent that they free time just watching TV, as well as
playing video games all day long. In order to try to find a new activity here is look different you can read a
new book. It is really fun for you personally. If you enjoy the book you read you can spent all day long to
reading a book. The book The Relevance of the Time Domain to Neural Network Models: 3 (Springer Series
in Cognitive and Neural Systems) it is extremely good to read. There are a lot of individuals who
recommended this book. We were holding enjoying reading this book. Should you did not have enough
space to create this book you can buy the particular e-book. You can m0ore simply to read this book out of
your smart phone. The price is not to cover but this book features high quality.

Adam Perlman:

Reading a book being new life style in this 12 months; every people loves to examine a book. When you
learn a book you can get a wide range of benefit. When you read publications, you can improve your
knowledge, since book has a lot of information into it. The information that you will get depend on what
sorts of book that you have read. If you would like get information about your examine, you can read
education books, but if you act like you want to entertain yourself look for a fiction books, such us novel,
comics, as well as soon. The The Relevance of the Time Domain to Neural Network Models: 3 (Springer
Series in Cognitive and Neural Systems) provide you with a new experience in looking at a book.

Robert Victor:

As we know that book is vital thing to add our expertise for everything. By a book we can know everything
we want. A book is a set of written, printed, illustrated or perhaps blank sheet. Every year ended up being
exactly added. This e-book The Relevance of the Time Domain to Neural Network Models: 3 (Springer



Series in Cognitive and Neural Systems) was filled with regards to science. Spend your spare time to add
your knowledge about your scientific disciplines competence. Some people has various feel when they
reading a new book. If you know how big advantage of a book, you can really feel enjoy to read a guide. In
the modern era like at this point, many ways to get book that you wanted.
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