Prototypes as Anchors: Tackling Unseen Noise for online continual learning
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I Background

Online Data Stream with clean samples

Fig. 1. Comparison of three online CIL scenarios: (Top) Each task consists of correctly labeled samples. (Mid) Each task containsclosed-set noisy samples. (Bottom) Each task
contains both closed-set and open-set noisy samples.



Online Prototype Learning
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I Experiment

Table 1
Last test accuracy on CIFAR100N and CIFAR80ON under various noise scenarios. The size of the memory buffer both are 2000. Bold value represents the best method.
CIFAR100N CIFARSON
Methods Sym. Asym. Sym. Asym.
20 40 60 20 40 20 40 60 20 40

MIR 15.1 + 1.0 7.7 £ 0.3 5.1 + 0.4 11.3 + 1.5 7.2+ 06 11.6 + 0.5 42 + 1.6 1.4 + 0.3 7.7 = 0.6 44 + 1.1
+ JoCoR 157 + 1.6 79 + 04 5.5 + 21 13.7 + 0.8 77 09 129 + 0.4 5.8 + 1.2 2.6 + 0.3 10.6 + 1.4 3.7 £ 0.6
+ PNP 155 + 0.7 82 +1.3 54 + 1.7 129 + 0.3 7.9 + 1.2 131 £ 0.8 4.7 £ 0.9 23+ 05 10.9 + 0.5 48 + 0.7

GDumb 158 + 1.7 8.1+ 05 56 + 1.1 139 + 1.3 9.0 + 0.9 13.0 + 0.2 50+ 1.7 25+ 0.8 10.7 + 0.9 5.8 £ 0.5
+ JoCoR 16.1 + 0.3 89 +04 6.1 + 2.6 15.0 + 0.2 9.5 + 1.3 12.8 + 0.7 5.9 + 1.3 3.6 + 2.6 11.3 + 0.2 6.9 + 1.3
+ PNP 16.5 + 0.2 9.3 £ 0.7 6.4 + 0.4 14.7 + 0.8 101 + 2.4 12.7 + 0.8 7.0+ 1.1 26 + 04 11.9 + 0.7 74 £ 1.1

OnPro 247 + 0.1 228 + 1.4 16.5 + 0.3 22.4 + 0.7 19.2 + 0.2 225+ 1.3 20.1 + 0.9 14.4 + 0.4 19.7 £ 1.0 16.2 + 1.2
+ JoCoR 23.6 + 1.4 23.1 + 0.9 17.8 + 1.2 231 + 1.5 208 + 14 21.1 + 0.8 19.6 + 1.0 15.4 + 0.7 20.8 + 1.3 17.8 + 0.9
+ PNP 241 + 0.9 20.6 + 1.3 16.4 + 0.2 22,7 + 1.0 19.4 + 0.6 21.6 + 0.9 17.3 + 1.1 12.8 + 0.2 19.1 + 0.7 17.1 + 1.1

PCR 23.8 + 0.1 21.7 + 0.4 17.1 + 0.7 223+ 19 18.2 + 0.8 21.6 + 1.3 189 + 0.8 14.6 = 0.7 189 + 1.1 145 + 0.8
+ JoCoR 243 + 0.5 22.6 + 0.8 189 + 15 22.7 + 0.4 19.6 + 0.5 22.1 + 0.6 19.6 + 1.0 16.3 + 0.8 192 + 1.2 16.3 + 0.5
+ PNP 231 + 04 21.6 + 0.6 18.7 + 1.1 221 + 0.1 18.9 + 0.2 19.6 + 1.0 18.5 + 0.7 15.6 + 0.7 19.0 + 0.6 15.8 + 1.0

SPR 215 + 0.1 21.1 + 0.3 181 £ 1.0 20.5 + 0.6 19.8 + 2.2 18.3 + 0.2 18.7 + 0.3 16.1 + 1.1 18.4 + 0.8 17.7 + 2.0

CNLL 38.7 + 0.6 321 + 04 26.2 + 1.2 39.0 + 0.9 326 £ 1.1 30.1 + 0.5 28.8 + 0.4 225 + 0.7 341 + 0.9 265 + 1.1

PuriDivER 321 + 04 30.6 + 0.3 24.7 + 0.9 314 + 0.3 225 + 0.2 289 + 0.4 24.0 + 0.3 21.5 + 0.8 28.1 + 0.5 20.4 £ 0.6

PAA(ResNet) 40.2 + 1.6 35.4 + 0.5 283 + 1.4 37.8 + 1.9 347 £ 1.7 36.6 + 0.6 328 + 0.4 29.7 + 0.1 35.4 + 0.7 319 £ 0.2

PAA+ 41.4 + 1.1 37.8 + 0.9 30.2 + 2.1 39.6 + 2.4 36.1 + 1.2 38.2 + 1.0 34.3 + 0.7 31.5 + 0.3 37.9 + 1.5 34.1 + 0.5
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Table 2
Last test accuracy on ImageNetlOON under various noise scenarios. The size of the
memory buffer is 2000. Bold value represents the best method.
ImageNet100N
Methods Sym. Asym.
20 40 60 20 40
MIR 7.8 + 2.3 41 + 0.8 28 + 1.2 6.0 £ 1.0 3.9 .4 1.5
+ JoCoR 8.2 + 0.9 4.4 + 0.6 3.1 +£1.0 7.3 +£ 0.7 4.2 £ 1.1
+ PNP 8.0+ 1.1 4.5+ 09 3.0+ 1.3 6.8 + 0.5 44 + 0.8
GDumb 8.3 + 1.3 4.6 + 0.7 31 +£1.4 7.4 + 1.2 49 + 0.6
+ JoCoR 8.5 + 0.5 5.1 +£ 0.8 35+ 1.6 82+ 04 5.4 + 0.9
+ PNP 8.8 + 0.4 5.4 + 09 3.7 + 0.6 7.9 + 09 5.6 + 1.3
OnPro 131 £ 03 124 +09 94 + 0.5 12.0 + 0.5 103 + 0.4
+ JoCoR 12,4 + 0.8 12.5 + 0.6 10.2 £ 0.8 12.4 + 0.9 11.2 +£ 0.9
+ PNP 127 + 0.6 11.2+ 08 95+ 04 12.0 + 0.7 10.6 + 0.5
PCR 125+ 0.2 116 +06 10.0+ 08 11.8+ 1.2 102+ 0.7
+ JoCoR 129+ 0.7 120+09 108+ 1.3 120+ 06 104 + 0.6
+ PNP 12.3 £ 0.5 11.5 + 0.7 10.7 £ 0.9 11.8 £ 0.3 10.8 £ 0.5
SPR 11.3+03 11.2+05 9.6 + 0.9 109 + 0.8 10.7 + 1.7
CNLL 21.2+08 173 +06 138+14 21.3+1.1 175 +1.3
PuriDivER 170+ 06 162+ 05 131 +1.0 168+ 0.6 121 + 0.5
PAA 221 £ 1.4 19.0 + 0.7 15.0 £ 1.3 20.8 £ 1.6 18.7 £ 1.5
PAA+ 227 +1.0 204 +09 160+ 1.7 203 +20 194 +1.1
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