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Preliminary:
X, < PQ(x,,) foreachn

Product quantization pégou+, TPAMI 11]
Input vector: x,, Codebooks
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> PQk-means: 5 RE X EY T
billion kD v 7 XA %1 >

ID: 1 { ID:2 | ID: 256 PQ Code: f
— \\ 0.13]1[0.32]! .. [1.03 n
> k-means(Z EE N, 098)il0.27)""" lo.osl[ N[1p: 2 |4
~ L\ . . ID:1. ID:2 {':l_D:256_
v 10x 7 100x 53R Main algorithm: 0310550 g |09 —s 10 12 | M
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v 10x 55 100x X B Y S E Input: )?_z {X{,...,%n}, K
TAT47: Output: M = {u,, ..., iy}
> A1 b JIL% Product-

quantized (PQ) TPQ-code |Z [T A while(!convergence)
>PQdoma|nT77Z§?U/7 al[] «0o

1. Linear scan

Ib: 13 | 1ID: 9 *** 92 PQTable
ID: 72 | |[ID: 69 [Matsui+, ICCV 15]

= S £ -For‘ n — 1 to N
| PQlcmeans Lk —FindNN(X,, M)
ID: ID: 6 ID: 77
alk].Push(n) ID: ID: 42 | ...|ID: 4
for k=1 to K : D: 13 ID: 52
Ll_lk «Update B Sparse votlng RS
Center(X, > LR ESTEE: oMWV + KL||R|l))
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ILSVRC2012 data (subset of ImageNet) % {& > TEX
> 4096D AlexNet feature with 32-bit codes

O https://github.com/DwangoMediaVillage/pgkmeans

Method K Error Time[s]  Memory  FYSSSESSRNES S VIND $ pip install pgkmeans
2 N \/
PQk-means 103 65.09 18.2 2 5.12 VB B, #%E}Etiff_‘ib\ import pakmeans
(proposed) 10° 60.92 1.51 x10< 5.12 MB import numpy as np
Bk-means 104 66.35 12.3 5.12 MB
[Gong+, CVPR15] 103 63.19 1.00 x 10% 5.12 MB Xt = np.random.random( (1000, 128))
k-means 102 64.25 9.12x 103 21.0 GB k-means & Ak-means|d X = np.random.random( (100600, 128))
10° 58.95 1.06x 10> 21.0GB mESWVD, EL # Train
Ak-means 102 6429 300 % 103 21.0GB X £ ﬁ%j( encoder = pgkmeans.encoder.PQEncoder()

encoder.fit(Xt)

[Philbin+, CVPR07] 10° 59.76 2.96 x 10° 21.0 GB

# Convert
X _pgcode = encoder.transform(X)

Large-scale evaluation Dataset N K Time

> PQk-means DeeplB 10° 102 33 mins LIk e ¢ Run clustering
> D — 96,B — 32 103 67 mins %*}j_\}%)\ labels =

> BT 4GB D H 10% 10 hours — RS
» 5 iterations 105 12 hours

pgkmeans.clustering.PQKMeans(encoder=
encoder, k=5).fit predict(X pqgcode)




