Conversion of Analoge to Spiking LSTM
Background
Recurrent neural networks (RNN) in combination with Long short-term memory (LSTM)
offer great performance for pattern recognition in temporal sequences. The computation however results in a large energy consumption, which makes the use in low-powered
embedded systems disadvantageous. The development of appropiate neuromorphic hardware could reduce the need to a fraction, but would require adapted algorithms in form of
spiking neural networks.
Direct training of spiking neural networks (SNN) results in inferior performance compared
to todays state of the art analogue neural networks (ANN) trained with backpropagation.
Best results are obtained by the conversion of trained ANNs to SNNs [1] and are the
benchmark for SNN performance for feedforward and convolutional neural networks [2].
Appropiate solutions for the conversion of LSTM-based RNNs are missing so far.

Description
The objective of the thesis is to build and train LSTM-based RNN models, convert the
memory cells into spiking equivalent (e.g. as proposed in [3]) and to evaluate the resulting
networks.

Tasks
This student project consists of the following tasks:
• Getting familiar with the topics LSTM, spiking neural networks and conversion
• Choose and train suitable RNN models
• Convert and validate networks to spiking equivalent
• Improve performance
• Documenting the results
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