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3 Dendrite
4 Synapses
5 Spike

6 axons


https://en.wikipedia.org/wiki/Synapse
https://en.wikipedia.org/wiki/Axon
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13 Matrix Vector Multiplication
14 Partial product Generator

15 Partial Product Selector

16 Multi In Multi Out

17 Iner Product computation

18 Approximate Parallel Counter
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English Abstract:

Neural networks (NNs), modeled after the human brain, are extensively used in artificial intelligence
and machine learning for tasks like feature extraction, classification, and system control, owing to
their nonlinear properties and self-adaptive nature. This paper concentrates on the hardware
implementation of Long Short-Term Memory (LSTM) neural networks, a specialized form of
recurrent neural networks (RNNs) known for their effectiveness in handling sequential data. The
significant computational demands of LSTM networks present considerable challenges for hardware
implementation, especially in resource-limited environments such as the Internet of Things (IoT). This
paper reviews recent advancements in hardware design for LSTM networks, with a focus on strategies
that utilize imprecise computing to mitigate hardware complexity and power consumption, it explores
various optimization techniques, including quantization and pruning algorithms, assessing their
potential to improve LSTM processing efficiency. Additionally, the paper examines the trade-offs
between accuracy and resource utilization in the context of these emerging hardware methods.
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