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MLP Design Method Optimized for Hidden Neurons on FPGA
Dongwuk Kyoung' - Keechul Jung™

ABSTRACT

Neural Networks(NNs) are applied for solving a wide variety of nonlinear problems in several areas, such as image processing, pattern
recognition etc. Although NN can be simulated by using software, many potential NN applications required real-time processing. Thus
they need to be implemented as hardware. The hardware implementation of multi-layer perceptrons(MLPs) in several kind of NNs usually
uses a fixed—point arithmetic due to a simple logic operation and a shorter processing time compared to the floating-point arithmetic.
However, the fixed-point arithmetic-based MLP has a drawback which is not able to apply the MLP software that use floating~point
arithmetic. We propose a design method for MLPs which has the floating—point arithmetic-based fully-pipelining architecture. It has a
processing speed that is proportional to the number of the hidden nodes. The number of input and output nodes of MLPs are generally
constrained by given problems, but the number of hidden nodes can be optimized by user experiences. Thus our design method is using
optimized number of hidden nodes in order to improve the processing speed, especially in field of a repeated processing such as image
processing, pattern recognition, etc.

Key Words : Neural Network, MLP, Pipelining, Floating-point Arithmetic, FPGA
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