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Proposed Method for Energy Efficient Inference

A focus on reducing memory reads through a reduction in the number of unique weights

Start with a fully converged model, here Select the largest k clusters Assign the weights that are close to the

we represent different weight values with from the weight-space distribution. cluster centroids to their centroid and

a colour We Increase k as needed to allow for fix them (no more learning for these
more weights to be clustered without weights)

moving weights too far from their
converged values
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Huffman encoding can be used to further The procedure is complete once all Re-train the network for a few epochs,
compress the bit-space required to weights have been fixed to one of k allowing the un-clustered weights to move.
represent the network weight indices cluster centers 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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Here we present an initial Model Method Top-1 Top-5 Entropy Param Count Entropy Param Count Entropy Param Count Model Size CR % 80
_ _ ResNet-18 Baseline 68.9 88.9 233 10756029 233 10748288 233 10276369 46.8MB 1 S e
experiment using WFN APOT (3bit) 69.9 892 5.77 9237 5.76 1430 5.47 274 4.56MB 10.2 5
WFN (v = 0.015) 67.3 87.6 2.72 90 2.71 81 2.5 81 3.5MB 13.37 _
to compress ResNet WEN (y = 0.01) 07 89> 3.0 164 3.0 153 275 142 3.8MB 123 o
networks trained on WEN (v = 0.0075) 70.3 89.1 4.15 193 4.13 176 3.98 162 4.6MB 10.2 | % 135 3 45 6 37 8 910
ResNet-34 Baseline 73.3 91.2 24.1 19014310 24.1 18999320 24.1 18551634 87.4MB 1 Fixing Iteration
the Imagenet dataset APoT (3bit) 73.4 91.1 6.77 16748 6.75 16474 6.62 389 8.23MB 10.6
_ WEFN (v = 0.015) 72.2 90.9 2.83 117 2.81 100 2.68 100 6.9MB 12.6
and compare with a WEN (v = 0.01) 726 910 3.48 164 3.47 132 3.35 130 7.9MB 1.1 7
SOTA quantisation WEN (v = 0.0075) 73.0 91.2 3.87 233 3.85 191 3.74 187 8.5MB 10.3 %

approach, APoT.
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