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Abstract: Efficient FPGA implementations of Machine Learning Algorithms

FPGA implementations of machine learning algorithms have been shown to be extremely efficient
when the problem fits entirely on the FPGA but it remains a challenge to scale to problems of interest
to industry. In this talk, our recent research on how to increase the capacity of existing approaches will
be described.

In the first part of the talk we will describe an implementation of the Fastfood algorithm for scaling up
online kernel methods. By utilizing the theory of random projections, problems with 1000x larger input
dimension and dictionary size can be solved. A systolic implementation that operates at 500 MHz
clock frequency was achieved. The next part of the talk describes how the resource requirements in
convolutional neural networks can be reduced using symmetric quantisation (SYQ), which achieves
state of the art accuracy for binary and ternary weights. Finally, a new DSP-block architecture,
optimised for energy-efficient embedded machine learning will be presented.
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