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Algorithm 1 Codebook Update with Random Restart
Input Latent batch Ap,; Codebook C = {c,}X_;; Usage
{N)X_,; Vector sum {M,}_,; Threshold t; Decay
rate y

1: A, < LayerNorm(4;)

: for each latent vector a; € 4;, do

k* < argminylla; — ;I3

N < Ny + 1 and up < ups + q;
: end for

i Ny « YN + (1 —y)ny,
My <YMy + (1 =y,
1 ¢« My /N,

9: Kgeaa < {k|N, <7}

10: for each k € K;,,4 do
11:  apgng ~ Uniform(4;) // Sample random latent
12: Ck < Qrand

13: Ny et
14: M, « ¢, X N, // Re-sync vector sum
15: end for

Output Updated C, {N,}¥_,,and {M,}¥_,
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