
Start with a fully converged model, here 
we represent different weight values with
a colour

Select the largest k clusters 
from the weight-space distribution.
We Increase k as needed to allow for
more weights to be clustered without
moving weights too far from their
converged values

Assign the weights that are close to the 
cluster centroids to their centroid and
fix them (no more learning for these
weights)

Re-train the network for a few epochs, 
allowing the un-clustered weights to move. 
We additionally add a regularisation term
to encourage un-clustered weights to be
close to the cluster centroids. Repeat these
first three steps a few times.
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The procedure is complete once all
weights have been fixed to one of k 
cluster centers

Huffman encoding can be used to further
compress the bit-space required to 
represent the network weight indices

The Big Picture 

1. Fewer MAC ops 
doesn't always
translate into lower
latency & 
energy costs

2. Quantisation works do not fully
quantise lots of network and have 
different codebooks for each layer

3. Networks are more
resilient to relative 
(muliplicative) than
absolute (additive)
noise.

There is a large gap between the metrics used in evaluating 
model-reduction techniques and the ultimage goal of energy
efficiency and reduced inference latency.

Three  Observations

Results

Proposed Method for Energy Efficient Inference
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Here we present an initial 

experiment using WFN

to compress ResNet 

networks trained on

the Imagenet dataset

and compare with a

SOTA quantisation

approach, APoT.
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A focus on reducing memory reads through a reduction in the number of unique weights
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