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We introduce two types of neural network architectures that enable the analysis of brain data
dynamics and the generation of signature low-dimensional trajectories. The first type is based on
reservoir computing, a very special recurrent neural network, and a low-dimensionality reduction
technique. The resulting network can be used effectively for condition classification and the
generation of low-dimensional trajectories of temporal data. The second type of architectures is
based on an LSTM network and a dimensionality reduction layer. We show through detailed
experimentation that such a network can uncover distributed spatio-temporal signatures with the lowdimensional trajectories capturing brain dynamics effectively. To test and validate our claims, we
have used extensive data from the Human Connectome Project including working memory, theory of
mind, and movie-watching data (Joint work with Manasij Venkatesh and Luiz Pessoa).
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