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Motivation and contribution

Motivation:

Overview of recipes

Total Loss:

Model robustness in handling complex real-world data

challenges, such as long-tailed classification, learning with

noisy labels and data corruptions.

Contribution:

1. Simple and effective approach SURE for building reliable
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SURE contains two aspects:
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- Increasing entropy for hard samples - Enforcing flat minima during optimization.
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Experiments Learning with noisy labels: Animal-10N dataset (left) and Food-101N dataset (right)
Visual results of an example from CIFAR100-LT IF=10 Methods CE SELFIE PLC NCT DynamicLoss SSR+ Jigsaw-ViT * SURE Method CE CleanNet MWNet SMP NRank PLC WarPI Jigsaw-ViT * S
ethods URE
MSP EMEP SURE [78]  [65]  [78]  [6] [37] [17] [7] [78] [42] 631 [271 [62] [78] [67] [7]
12 12 12 Acc. (%) | 7194 81.8 83.4 4.1 86.5 88.5 89.0 39.0 Acc. (%) | 81.7 83.5 84.7 85.1 85.2 85.3 85.9 86.7 38.0
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— 3 A e SURE achieves SOTA performance on learning with noisy label task without any task-specific adjustments
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4 | 4 'l 4 .I,.f'ﬁ‘-.: Backbones Methods CIFAR-10 [40] CIFAR-100 [40] Tiny-ImageNet [41] CIFAR10-LT [12] CIFAR100-LT [12]
| | Acc. 1 AURC| | AUROC* | FPR95] Acc. t AURC| | AUROC? | FPRY5 | Acc. 1 AURC| | AUROC? | FPRY5 | Methods
) ”f\ ; ) y MSP [31] 94.89+0.20 | 6.78+0.33 | 92.20+0.55 | 38.73+2.89 | 75.87+0.31 | 69.44+2.11 | 87.00+0.21 | 60.73+1.16 | 63.39+0.59 | 136.50+1.08 | 85.62+0.35 | 63.99+0.64 IF=100 IF=50 IF=10 IF=100 IF=50 IF=10
ﬂ y T AL Bil | Blicon | 50908 | ORGA48 | eaei | Teurean | €57asD01 | S8 CTAT | 002008 | €500ty | 175056 | Glans | Bdsiny | | o 7949 74.89 80.40 5830 +3.90 2379
. ;= e ' RL [54] .8520. .09=0. 6420, 33+1. 4220. 7820, .07+0. .020. .50+0. 4620. 0120. 1520. i
0 — —— 0 — 0 | | ResNet-18 [28] | SAM[19] | 95.30+025 | 3.97+0.33 | 94.53+0.31 | 31.13+3.62 | 76.60+0.21 | 62.97+1.02 | 87.72+0.10 | 59.35+0.87 | 64.95:0.21 | 120.04+2.11 | 87.19+0.57 | 59.98+0.55 Mixup [77] 73.06 17.82 87.1 39.54 54.99 58.02
00 02 04 06 08 10 060 02 04 06 08 10 00 02 04 06 08 10 SWA[35] | 95.38+0.09 | 4.00+0.21 | 94.40+0.50 | 35.70+1.44 | 77.65£0.19 | 55.87+0.32 | 88.55+0.25 | 60.43+1.90 | 68.09+0.19 | 102.11£0.51 | 87.27+0.15 | 60.63+1.38 CB-Focal [12] 74.57 79.27 87.10 39.60 45.17 57.99
confidence confidence confidence FMFP [81] | 95.60£0.09 | 3.56£0.06 | 94.74+0.10 | 33.49+0.33 | 77.82+0.08 | 55.03+0.52 | 88.59+0.07 | 59.79+0.31 | 68.18+0.42 | 100.93+2.12 | 87.45:0.05 | 60.18+1.26
SURE 96.14+0.16 | 2.97+0.13 | 95.08+0.04 | 28.64+0.66 | 80.49+0.18 | 45.81+0.15 | 88.73+0.24 | 58.91+0.58 | 69.55+0.10 | 93.46+0.82 | 87.67+0.12 | 60.1320.32 LDAM-DRW [4] 77.03 81.03 83.16 42.04 46.62 58.71
MSP [31] | 93.30+0.21 | 1041033 | 90.7120.04 | 44.66+1.81 | 72.43£0.42 | 91.40+1.95 | 85.69+0.90 | 64.41=1.66 | 59.52£0.62 | 15645+2.51 | 86.33%0.63 | 63.79%0.95 SSP [73] 71.83 82.13 88.53 43.43 47.11 58.91
‘ ‘ RegMixup [59] | 94.11£0.28 | 9.89+0.81 | 89.90+0.26 | 39.93+1.58 | 73.51+0.18 | 85.98+1.05 | 86.35+0.32 | 61.70+1.83 | 63.04+0.57 | 146.72+2.59 | 85.60+0.39 | 59.00+1.27 BBN [80 79.82 81.18 88.32 42.56 47.02 59.12
SURE leads to clearl y better COI’)f idence separation than MSP and FMFP. CRL [24] 03.42+0.09 | 7.61+0.44 | 92.88+0.56 | 39.66+2.83 | 72.63£0.27 | 80.94+0.47 | 87.37+0.28 | 61.96:0.77 | 60.20+0.36 | 146.76+1.42 | 87.42+0.28 | 59.26+1.44 C [1 ] del 169 20.60 23 60 22 50 44.10 50,30 59,60
VGG [64] SAM[19] | 94.1120.06 | 5.97+0.08 | 93.68+0.13 | 37.21+2.92 | 73.33£0.36 | 77.44+0.75 | 87.42+0.33 | 63.19+0.58 | 61.24£0.07 | 142.54+1.04 | 86.82+0.25 | 62.931.12 asual model [69] : : : . . :
. . . . . . . SWA [35] | 93.76£0.25 | 6.64+0.24 | 93.43%0.16 | 40.44+1.27 | 73.98+0.16 | 74.23+0.58 | 87.30+0.14 | 62.89+1.80 | 62.48+0.19 | 137.01£0.71 | 86.29+0.16 | 62.15+1.64 MetaSAug-LDAM [45] 80.66 84.34 89.68 48.01 52.27 61.28
- FMFP [81] | 94.26£023 | 5.89+0.16 | 93.46:0.26 | 40.67+3.14 | 74.77+0.31 | 70.0741.26 | 87.58+0.19 | 60.98+1.16 | 62.95+0.16 | 134.04+1.42 | 86.36x0.12 | 61.71+1.08 -
Fa I I ure p re d ICt 10N un d er d lSt Il b Ut iIoNn S h Ift (CI FA R 10 C) SURE 95.00+0.11 | 4.98+0.24 | 93.79+0.62 | 35.92+2.95 | 76.51£0.07 | 65.25:0.17 | 87.59+0.07 | 60.27+0.60 | 63.75:0.11 | 131.40+0.28 | 86.12+0.19 | 63.04+1.05 Hybrid-SC [71] 81.40 85.36 112 46.72 51.87 63.05
MSP [31] | 94.72+0.23 | 5.04%0.23 | 93.00£0.45 | 37.00£0.31 | 75.14£0.07 | 74.68+0.32 | 86.22+0.22 | 62.790.80 | 57.90£0.25 | 180.08+2.52 | 83.65+0.29 | 68.61%0.37 ResLT [11] 82.40 85.17 89.70 48.21 52.71 62.01
RegMixup [59] | 95.13+0.22 | 6.03+0.50 | 92.20+0.80 | 38.63+1.63 | 77.29+0.16 | 63.96+1.15 | 86.57+0.07 | 63.76+1.10 | 61.96+0.09 | 147.22+1.57 | 84.91x0.17 | 65.92+0.40 Dynamic Loss [37] 82.95 88.30 01.24 50.14 54.51 63.99
CRL[54] | 94.79+0.02 | 5.58+0.42 | 93.22+0.61 | 37.34+2.73 | 76.09+0.06 | 65.96+0.62 | 87.41+0.11 | 60.67+0.72 | 58.80£0.56 | 169.44+3.74 | 84.49+0.04 | 66.05+0.60
Method Method DenseNet [34] SAM [19] 95.31+0.10 | 4.25+0.17 | 94.15+0.46 | 33.33+1.27 | 78.17+0.26 | 57.20+0.73 | 86.99+0.23 | 61.42+0.74 | 60.49+0.31 | 158.94+3.86 | 84.39+0.57 | 66.51+1.85 BCL [83] 84.32 87.24 91.12 51.93 56.59 64.87
== :ESPMixup 350 ’:::Mim SWA [35] | 94.86+0.09 | 4.65+0.18 | 94.27+0.27 | 35.78+4.61 | 78.17+0.26 | 57.20+0.73 | 87.23+0.22 | 63.33+0.63 | 60.74+0.46 | 159.68+3.12 | 83.83+0.07 | 68.03+0.75 GLMC [16] 87.75 90.18 94.04 55.88 61.08 70.74
i —i FMFP [§1] | 950720.15 | 4.1120.19 | 94742006 | 34.674048 | 78332040 | 54.88+1.62 | 87.92046 | 60.52¢112 | 61182072 | 15498372 | 84294026 | 66.66x121 SURE 2378 7 79 93.73 51.60 58 57 71.13
e =iz OpenMix [82]8 | 95.51+0.23 | 4.68+0.72 | 93.57+0.81 | 33.5743.70 | 78.97+0.31 | 53.8320.93 | 87.45+0.18 | 62.22+1.15 - . - .
" S L8 | i SURE 95.57+0.06 | 3.51£0.09 | 94.91+0.25 | 29.52+0.56 | 80.02+0.13 | 46.69+0.59 | 88.78:0.26 | 58.37+0.39 | 62.61:0.18 | 142.59+2.16 | 84312042 | 65.39+2.12 GLMC + MaxNorm [1] 87.57 90.22 94.03 57.11 62.32 72.33
- FMEP - FFP MSP [31] | 95.71+0.17 | 5.90+0.89 | 92.19+0.82 | 35.95%3.75 | 79.15£0.19 | 53.02+0.89 | 88.21+0.06 | 59.46x1.23 | 67.520.18 | 107.97+0.80 | 86.78+0.20 | 61.68%0.99 SURE + re-weighting 86.93 9(0.22 94.96 57.34 63.13 73.24
“ m— SURE ,co W SURE RegMixup [59] | 97.03£0.04 | 3.47+0.26 | 93.10£0.56 | 26.16+1.17 | 82.14+0.47 | 47.01+2.12 | 87.70£0.17 | 55.24+1.19 | 69.63£0.09 | 95.96+0.21 | 87.38+0.21 | 59.09+0.75
g ¥ CRL[54] | 95.87+0.08 | 3.85:0.20 | 94.10£0.06 | 32.73+1.22 | 80.10+0.28 | 47.99+1.08 | 88.43+0.34 | 59.44+1.45 | 69.00+022 | 97.46£0.90 | 87.42+0.23 | 61.02+1.71
E g < WRNet [76] SAM[19] | 96.47+0.11 | 2.91£0.38 | 94.79+0.29 | 28.05+1.56 | 80.67+0.31 | 44.93+0.87 | 89.01+0.31 | 56.60+1.30 | 69.86+0.37 | 93.662.03 | 87.49+0.30 | 60.44+1.19 , . .. .
< l | < 200 SWA [35] | 94.86£0.09 | 4.65£0.18 | 94.27+0.27 | 35.78+4.61 | 81.3120.33 | 41.15£0.89 | 89.39+0.16 | 57.57+1.97 | 71.27+0.16 | 84.97+0.12 | 87.71%0.26 | 60.00+2.42 SURE achieves SOTA performance under Iong-talled distribution
5 3 FMFP [81] | 96.470.12 | 2.33£0.08 | 95.73+0.01 | 26.68+2.62 | 81.6620.12 | 39.60+0.15 | 89.51+0.10 | 56.41+1.44 | 71.62+0.04 | 83.04+0.16 | 87.78+0.03 | 60.09+0.83
3 l g OpenMix [82]° | 97.16+0.10 | 2.32+0.15 | 94.81+0.34 | 22.08+1.86 | 82.63+0.06 | 39.61£0.54 | 89.06£0.11 | 55.00+1.29 i i i i
< 44 150 SURE 97.02+0.20 | 1.79+0.16 | 96.18+0.01 | 19.53+1.23 | 83.7120.10 | 32.10+0.28 | 90.33+0.18 | 54.34+0.29 | 73.3d+0.36 | 74.11+0.97 | 88.23+0.31 | 58.17+1.50 C d .
| MSP [31] | 98.28+0.08 | 0.07+0.02 | 95.76+0.28 | 20.47%5.38 | 89.71+0.03 | 17.66£0.56 | 90.40£0.25 | 50.99=0.61 ode.
00 RegMixup [59] | 98.90£0.04 | 0.89+0.05 | 94.30+0.25 | 24.98+3.87 | 90.79+0.11 | 15.38+0.51 | 90.340.33 | 52.01%1.76
I i CRL[54] | 98.27+0.04 | 0.99+0.11 | 95.85+0.44 | 19.65+2.51 | 89.74+0.16 | 17.6120.71 | 90.30+£0.18 | 51.58+0.23
75 DeiT-B*[70] | SAM[19] | 98.62+0.10 | 0.58+0.09 | 96.89+0.34 | 15.74+1.71 | 90.43+0.17 | 15.29+0.19 | 90.75+0.15 | 50.02+1.52
l \ i 50 l SWA [35] | 98.44+0.07 | 0.82+0.03 | 96.11£0.20 | 17.78+3.23 | 90.17+0.34 | 15.37+0.44 | 90.86+0.38 | 50.64+3.37
l FMFP [81] | 98.76£0.02 | 0.46£0.02 | 97.15+0.16 | 16.17+0.55 | 90.53+0.13 | 14.30+0.18 | 91.15£0.32 | 51.90+1.50
iini SURE 98.92+0.07 | 0.86:0.08 | 94.37+0.69 | 27.52+3.11 | 91.18+0.01 | 13.79£0.29 | 90.85+0.05 | 48.810.39 i i i
: 0
- Severity 2 Severity 3 Severity 4 Severity 5 Severity 1 Severity 2 Severity 3 Severity 4 Severity 5 3 reports the results given by models training on extra outliers and all the training data on CIFAR10 [40] CIFAR100 [40]

SURE enhances the failure prediction performance across a spectrum of corruptions

Increasing entropy for hard samples
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* reports the results given by finetuning ImageNet [14] pre-trained DeiT-B [70] for 50 epochs

SURE consistently outperforms other methods across various backbones and all evaluated metrics

Let’s Start!




