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1 ANALYSIS OF REPRESENTATION SHIFT VIA CENTERED KERNEL
ALIGNMENT (CKA)

As shown in Figures IS8 models pretrained on LAION and OpenAl datasets generally exhibit
lower CKA values compared to the other models. However, the gap between these two groups is
relatively small when ImageNet-C is used for fine-tuning dataset. In any fine-tuning and evaluation
dataset pair, sixth transformer’s mlp.fc2 exhibits significant drop.

Table 1: Reference for the Figures regarding Centered Kernel Alignment.

Fine-Tuning Dataset | Figure Index

ImageNet-V2
ImageNet-A
ImageNet-R

ImageNet-Sketch
ObjectNet
ImageNet-Cartoon
ImageNet-Drawing
ImageNet-C

2 ACCURACY OF USING VARIOUS PRE-TRAINED MODELS ON EACH OOD
DATASETS AND EACH CORRUPTION IN IMAGENET-C

Table [2| summarizes the Table indices for the accuracy on each OOD (out-of-distribution) dataset
(Table|ST|and Tables and ImageNet-C (Tables [ST8}S33) after fine-tuning on various datasets.
Each pre-trained and fine-tuned model is evaluated on ImageNet-C with 15 corruptions at severity
levels ranging from 1 to 5. Following the original ImageNet-C benchmark Hendrycks & Dietterich
(2019), we average the performance over the different severity levels. However, for consistency with
other datasets, we report the results as accuracy rather than error.
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Table 2: Reference for the tables showing accuracy of pre-trained models on OOD datasets (left) and
ImageNet-C corruptions (right).

Architecture | Dire | Accuracy on OOD datasets | Accuracy on ImageNet-C
IN-1K + AugReg Table
IN-1K + SAM Table|S2)]
IN-21K Table |S3]
ViT-B/16 IN-21K-P Table
IN-21K + AugReg Table [S)|
LAION-2B Table
OpenAl Table
IN-1K + AugReg Table
. IN-21K + AugReg Table
VIT-B/32 LAION-2B Table[S
OpenAl Table |S
VIT-S/16 IN-1K + AugReg Table Table
IN-21K + AugReg Table[S13] Table|S3]]
ViT-S/32 | IN-21K + AugReg | Table \ Table[S32]
VIT-L/16 | IN-21K + AugReg | Table[ST5| | Table[S33]
ResNet-18 | IN-1K Table[S16| | Table[S34]
ResNet-50 | IN-1K \ Table[S17] \ Table S35]
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Figure S1: Representational shifts from fine-tuning on ImageNet-V2, analyzed by Centered
Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate
datasets where CKA is measured, and column indicates different parts of the transformer demonstrated
in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA
patterns across layers compared to others.
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Figure S2: Representational shifts from fine-tuning on ImageNet-A, analyzed by Centered
Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate
datasets where CKA is measured, and column indicates different parts of the transformer demonstrated
in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA
patterns across layers compared to others.
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Figure S3: Representational shifts from fine-tuning on ImageNet-R, analyzed by Centered
Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate
datasets where CKA is measured, and column indicates different parts of the transformer demonstrated
in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA
patterns across layers compared to others.
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Figure S4: Representational shifts from fine-tuning on ImageNet-Sketch, analyzed by Centered
Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate
datasets where CKA is measured, and column indicates different parts of the transformer demonstrated
in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA
patterns across layers compared to others.
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Figure S5: Representational shifts from fine-tuning on ObjectNet, analyzed by Centered Kernel
Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate datasets
where CKA is measured, and column indicates different parts of the transformer demonstrated in
Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA patterns
across layers compared to others.
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Figure S6: Representational shifts from fine-tuning on ImageNet-Cartoon, analyzed by Centered
Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate
datasets where CKA is measured, and column indicates different parts of the transformer demonstrated
in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA
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Figure S7: Representational shifts from fine-tuning on ImageNet-Drawing, analyzed by Cen-
tered Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows
indicate datasets where CKA is measured, and column indicates different parts of the transformer
demonstrated in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show
distinct CKA patterns across layers compared to others.
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Figure S8: Representational shifts from fine-tuning on ImageNet-C, analyzed by Centered
Kernel Alignment (CKA), in ViT-B/16 models pretrained on various datasets. Rows indicate
datasets where CKA is measured, and column indicates different parts of the transformer demonstrated
in Figure 9 in the main paper. Models pretrained on OpenAl and LAION-2B show distinct CKA

patterns across layers compared to others.
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Table S1: The accuracy on each OOD dataset after fine-tuning on ImageNet-1K with AugReg
pretrained ViT-B/16 on the downstream datasets with various methods. Note that ImageNet-Drawing,
ImageNet-Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red
indicate relative performance increases and decreases, respectively, compared to the pretrained model.
Bold indicates the best performance on each evaluation dataset.

Method | Fine-Tuning Dataset | IN-IK | IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 792 | 664 15.0 38.0 28.0 257 66.2 39.1 56.0
IN-V2 784 - 252 419 29.2 37.1 64.7 404 57.4
IN-A 72.9 60.6 - 36.7 24.9 35.0 553 326 535
IN-R 69.8 59.2 20.9 - 46.7 320 613 514 52.0
T IN-Sketch 757 63.9 173 59.1 - 33.0 663 50.8 53.8
ObjNet 74.4 622 249 363 25.1 - 55.6 336 523
IN-Cartoon 852 63.5 19.9 40.5 295 335 - 412 513
IN-Drawing 81.5 62.9 16.5 411 327 324 64.2 - 56.0
IN-C 99.8 61.1 139 37.0 25.1 217 922 70.2 -
IN-V2 79.1 - 15.6 382 28.1 33.1 66.2 39.0 55.9
IN-A 78.6 65.9 - 385 274 34.1 65.6 38.6 55.8
IN-R 78.7 66.6 17.1 - 302 334 66.1 39.8 56.2
Linear Probing IN-Sketch 712 64.8 16.6 46.3 - 335 65.6 40.5 54.5
ObjNet 78.6 65.9 18.1 38.6 279 - 65.1 39.3 56.1
IN-Cartoon 805 65.4 15.1 392 28.1 322 - 409 55.6
IN-Drawing 78.1 65.2 14.9 413 28.5 333 65.6 - 543
IN-C 97.1 61.9 15.1 36.8 252 283 833 57.4 -
IN-V2 75.7 - 12.7 39.6 27.4 34.4 60.5 36.7 479
IN-A 69.1 57.1 - 363 219 327 50.6 26.1 38.0
IN-R 68.1 55.9 9.6 - 36.2 55.7 418 40.1
Visual Prompt IN-Sketch 722 59.5 9.4 51.6 - 60.6 449 443
(Bahng et al[J[2027] ObjNet 68.6 56.2 13.0 337 222 - 46.8 23.0 353
IN-Cartoon 74.5 612 102 412 27.0 315 - 352 418
IN-Drawing 72.1 59.4 8.4 422 28.8 30.6 59.3 - 442
IN-C 779 652 14.8 40.1 283 357 63.5 498 -
IN-V2 79.2 - 153 38.2 28.1 332 66.4 39.3 56.1
IN-A 79.0 66.4 - 389 27.8 355 652 393 56.5
IN-R 79.2 66.8 16.7 - 29.7 34.8 66.9 40.0 56.7
LoRA IN-Sketch 792 66.8 16.5 459 - 34.6 67.7 4.1 56.6
(Hu et al.[2021) ObjNet 78.9 66.3 18.3 39.3 27.8 - 65.1 39.2 55.0
IN-Cartoon 787 65.8 14.8 393 283 321 - 39.8 54.6
IN-Drawing 779 66.3 15.0 437 32.1 335 66.4 - 55.1
IN-C 79.9 67.4 163 39.2 28.1 34.1 67.5 408 -
IN-V2 80.0 - 19.7 418 29.4 36.8 67.1 4238 58.2
IN-A 76.9 64.9 - 404 27.8 382 61.1 365 56.6
IN-R 752 63.9 19.0 - 439 333 66.4 575 56.1
EWC IN-Sketch 789 66.6 16.6 522 - 342 68.3 49.6 57.2
(Kirkpatrick et al. }2017 ObjNet 78.1 66.2 23.1 40.9 29.0 - 62.4 39.8 56.9
IN-Cartoon 79.2 66.0 16.5 427 29.9 338 - 26 54.7
IN-Drawing 793 66.7 163 4.5 34.0 34.7 67.9 - 583
IN-C 80.1 67.8 20.0 25 312 3715 66.8 50.0 -
IN-V2 79.2 - 229 413 29.4 36.4 65.8 41.0 57.9
IN-A 774 65.5 - 39.4 27.5 36.7 61.8 383 57.2
IN-R 76.1 64.7 217 - 7.8 34.1 66.8 54.9 572
LwF IN-Sketch 713 65.2 17.3 57.8 - 335 67.8 49.6 55.2
(Li & Hoiem[[2017] ObjNet 782 66.2 24.1 38.4 27.3 - 62.3 38.8 56.3
IN-Cartoon 872 65.9 19.4 412 29.9 342 - 427 55.6
IN-Drawing 84.0 65.4 17.7 419 332 334 67.7 - 582
IN-C 99.2 65.8 135 40.7 27.8 314 90.6 61.7 -
IN-V2 78.8 - 247 416 293 36.8 653 413 57.6
IN-A 76.5 64.6 - 38.2 27.4 37.1 60.5 36.7 56.2
IN-R 74.7 63.4 21.1 - 46.9 34.7 65.4 53.1 553
LP-FT IN-Sketch 762 64.5 18.0 58.8 - 33.9 67.0 489 54.4
(Kumar et al. 2022 ObjNet 77.1 64.9 249 38.2 26.8 - 60.7 37.7 54.9
IN-Cartoon 863 64.2 195 41.0 29.9 335 - 43.1 52.8
IN-Drawing 82.1 632 16.5 417 329 32,0 64.8 - 56.0
IN-C 98.0 61.0 137 375 25.7 27.3 87.1 66.0 -
IN-V2 79.7 - 213 40.5 295 36.0 665 409 58.0
IN-A 78.6 66.4 - 393 285 37.1 64.4 38.6 57.8
IN-R 79.1 67.1 23.0 - 447 37.4 69.5 54.7 59.6
WiSE-FT IN-Sketch 789 66.4 17.6 52.1 - 34.7 68.7 48.7 57.3
(Wortsman et al. [2022b) ObjNet 79.3 67.3 235 40.0 29.0 - 65.2 40.5 57.6
IN-Cartoon 83.8 66.5 193 41.0 30.4 34.9 - 432 563
IN-Drawing 82.5 66.9 18.5 422 335 35.0 68.2 - 59.5
IN-C 93.4 66.9 187 413 29.9 34.7 82.4 57.6 -
IN-V2 79.8 - 21.0 41.0 29.7 36.0 66.9 417 58.0
IN-A 783 66.4 - 39.7 28.5 315 63.7 38.4 57.8
IN-R 789 67.1 23.1 - 459 37.2 69.6 55.8 59.6
PRE e o IN-Sketch 789 666 175 540 - 346 9.1 4938 575
[Wortoman ot al120073] ObjNet 79.3 67.4 24.1 403 29.1 - 64.9 40.6 57.7
IN-Cartoon 83.7 66.4 189 418 30.6 34.7 - 36 56.2
IN-Drawing 82.6 66.9 18.4 43.0 34.0 352 68.7 - 59.7
IN-C 92.6 67.5 18.6 423 30.6 353 813 57.3 -
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Table S2: The accuracy on each OOD dataset after fine-tuning on ImageNet-1K with SAM pretrained
ViT-B/16 on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-
Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red indicate
relative performance increases and decreases, respectively, compared to the pretrained model. Bold
indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dipee ‘ Realistic OOD Synthetic OOD
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 792 | 664 15.0 38.0 28.0 257 | 66.2 39.1 56.0
Pretrained | 802 | 682 9.0 40.1 27.7 342 | 66.9 423 54.6
IN-V2 81.1 - 17.1 429 29.7 38.7 69.5 44.1 56.8
IN-A 77.1 65.7 - 37.9 25.7 39.8 60.4 30.9 513
IN-R 75.0 64.1 19.1 - 49.5 36.1 66.9 53.6 53.9
T IN-Sketch 792 67.3 14.2 59.5 - 35.8 71.0 52.0 557
ObjNet 77.6 66.1 219 37.1 259 - 573 322 522
IN-Cartoon 82.6 67.1 154 442 322 352 - 428 513
IN-Drawing 79.9 65.1 12.9 45.1 34.0 335 672 - 55.4
IN-C 99.7 63.0 15.5 393 27.1 304 925 714 -
IN-V2 80.3 - 9.0 402 27.6 34.1 675 423 547
IN-A 80.2 68.0 - 41.0 27.8 34.9 67.4 424 545
IN-R 80.1 68.1 9.6 - 28.6 34.1 67.9 435 54.6
Linear Probing IN-Sketch 79.5 67.3 9.3 452 - 342 677 449 54.1
ObjNet 80.1 67.9 9.2 40.0 279 - 67.3 423 54.6
IN-Cartoon 80.3 68.1 8.4 416 282 328 - 435 53.8
IN-Drawing 79.9 67.5 8.9 427 293 327 67.9 - 54.6
IN-C 93.4 65.6 114 40.6 28.1 32.1 80.6 58.1 -
IN-V2 75.5 - 8.1 39.9 24.1 355 585 35.0 447
IN-A 67.5 55.6 - 35.8 19.1 34.0 45.6 264 30.4
IN-R 69.9 57.4 6.3 - 320 292 56.5 39.7 36.8
Visual Prompt IN-Sketch 71.2 582 5.6 472 - 283 56.4 39.5 36.3
(Bahng et al.J2022) ObjNet 70.7 58.7 9.0 362 20.1 - 482 27.2 353
IN-Cartoon 75.8 623 6.5 25 27.0 31.8 - 39.8 423
IN-Drawing 72.8 59.8 54 43.0 28.1 28.6 59.0 - 422
IN-C 7.7 65.7 8.8 413 28.0 36.7 62.1 4.1 -
IN-V2 80.2 - 8.9 40.1 27.7 342 67.4 423 547
IN-A 80.2 68.2 - 41.1 27.8 346 67.7 2.7 54.8
IN-R 80.2 68.2 9.7 - 29.0 34.8 68.2 439 547
LoRA IN-Sketch 79.9 67.7 9.4 44.0 - 34.7 68.1 44.8 54.6
(Hu et al.[2021] ObjNet 80.1 68.0 9.2 40.9 282 - 67.5 425 54.7
IN-Cartoon 80.1 68.2 8.7 415 282 333 - 435 537
IN-Drawing 80.0 67.8 9.1 426 29.0 33.1 68.1 - 545
IN-C 80.2 68.6 13.7 24 307 369 68.6 524 -
IN-V2 80.4 - 9.7 40.8 282 35.0 67.8 43.0 55.1
IN-A 79.5 68.2 - 413 274 39.0 64.3 415 54.7
IN-R 80.3 68.6 115 - 362 365 702 49.6 563
EWC IN-Sketch 80.1 68.1 9.7 47.9 - 342 69.3 417 55.6
(Kirkpatrick et al.{2017) ObjNet 80.4 68.6 125 414 283 - 66.7 43.0 56.5
IN-Cartoon 80.4 68.2 9.3 428 293 34.4 - 44.6 543
IN-Drawing 80.1 67.9 10.0 445 312 353 68.7 - 56.9
IN-C 80.4 68.6 11.0 412 28.8 36.7 66.8 44.7 .
IN-V2 81.1 - 16.1 4238 29.7 383 69.5 443 56.8
IN-A 78.6 67.1 - 39.4 26.7 402 63.4 343 53.9
IN-R 712 66.1 17.9 - 49.6 37.1 69.2 553 56.0
LwF IN-Sketch 79.6 67.8 13.8 59.0 - 35.7 713 51.6 56.3
(Li & Hoiem|[2017] ObjNet 79.4 67.7 20.2 39.7 275 - 62.5 373 55.0
IN-Cartoon 82.9 68.0 147 443 320 357 - 443 53.1
IN-Drawing 80.6 65.9 123 452 34.4 342 68.1 - 56.2
IN-C 99.4 65.5 147 24 289 33.0 93.0 718 -
IN-V2 81.1 - 16.9 28 29.7 38.6 69.4 44.0 56.8
IN-A 7.8 66.3 - 385 26.1 402 61.7 327 523
IN-R 762 652 184 - 49.7 37.1 67.9 54.9 545
LP-FT IN-Sketch 78.9 67.1 13.9 60.0 - 359 70.7 514 55.6
(Kumar et al.|[2022} ObjNet 78.1 66.7 21.7 37.8 263 - 59.0 33.7 53.0
IN-Cartoon 82.6 66.9 15.4 44.5 322 34.8 - 433 51.1
IN-Drawing 79.6 64.6 129 46.1 34.4 325 66.9 - 53.8
IN-C 93.9 65.1 11.6 412 289 314 82.5 61.4 -
IN-V2 80.9 - 122 41.8 29.1 36.6 68.8 439 56.1
IN-A 80.7 69.0 - 420 29.0 39.7 68.2 426 57.0
IN-R 80.5 69.0 152 - 438 38.1 723 55.5 58.7
WiSE-FT IN-Sketch 80.5 68.5 119 514 - 36.2 70.9 49.9 56.8
(Wortsman et al.|2022b} ObjNet 80.6 69.0 15.4 41.1 28.9 - 67.1 41.8 56.4
IN-Cartoon 823 69.0 122 435 309 36.1 - 46.0 552
IN-Drawing 81.4 68.5 11.7 44.1 326 357 69.9 - 57.9
IN-C 89.1 69.2 16.6 435 315 37.1 795 56.3 -
IN-V2 80.8 - 122 419 29.1 36.6 68.9 440 56.1
IN-A 80.5 68.9 - 419 28.6 40.4 675 41.6 57.0
Model Soup IN-R 80.3 69.1 15.5 - 4438 382 724 55.7 587
et | G| e es L ome e | e
(Wortsman et al.J2022a] INe! 8 b g - . 00. - 20
IN-Cartoon 822 68.9 12.1 439 311 359 - 46.1 55.0
IN-Drawing 81.2 68.4 11.7 4.8 332 357 70.0 - 58.0
IN-C 89.3 69.3 162 439 317 373 79.5 57.2 -
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Table S3: The accuracy on each OOD dataset after fine-tuning ImageNet-21K pretrained ViT-B/16
on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic OOD

Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 818 | 714 320 473 358 425 | 69.4 44.1 583
IN-V2 81.7 - 404 49.6 362 454 68.5 41.6 585
IN-A 782 68.1 - 474 334 457 627 372 55.0
IN-R 75.5 652 342 - 502 39.8 64.6 48.9 529
T IN-Sketch 78.8 68.3 32,6 64.7 - 417 69.7 513 555
ObjNet 785 67.8 393 443 325 - 60.6 333 52.8
IN-Cartoon 85.2 68.0 33.0 49.5 36.4 41.9 - 414 52,9
IN-Drawing 81.5 66.6 27.0 503 38.4 39.4 67.0 - 553

IN-C 99.7 65.6 25.4 454 329 36.7 932 729 -
IN-V2 81.8 - 328 47.6 35.9 429 69.7 442 58.5
IN-A 81.4 71.0 - 486 359 459 67.8 439 587
IN-R 80.5 70.1 335 - 383 42,0 69.8 443 56.7
Lincar Probing IN-Sketch 79.9 69.2 30.1 53.9 - 411 69.9 445 56.4
ObjNet 81.3 71.1 37.6 483 36.1 - 67.9 44.2 58.9
IN-Cartoon 825 703 317 493 36.4 415 - 452 56.9
IN-Drawing 82.0 702 32.8 50.0 38.1 2.5 71.0 - 59.0

IN-C 96.7 65.3 27.6 428 317 362 85.5 57.0 -
IN-V2 76.0 - 252 43.8 294 417 58.2 32.1 455
IN-A 71.7 60.6 - 41.0 24.1 39.2 50.9 25.8 383
IN-R 69.9 59.1 18.1 - 35.0 35.0 54.9 35.8 383
Visual Prompt IN-Sketch 729 61.7 18.1 533 - 387 58.3 40.3 41.1
(Bahng et al.|2022] ObjNet 71.1 59.6 25.1 38.0 23.8 - 49.0 22.6 36.9
IN-Cartoon 75.6 634 20.9 44.9 29.9 379 - 339 41.9
IN-Drawing 733 61.8 17.1 454 30.0 35.1 55.5 - 41.8

IN-C 789 67.2 253 455 315 427 63.6 435 -
IN-V2 81.8 - 324 474 35.8 428 69.6 4.1 58.4
IN-A 81.7 71.2 - 485 359 459 67.9 438 589
IN-R 79.6 68.3 30.2 - 374 402 69.7 433 53.6
LoRA IN-Sketch 80.4 69.4 30.1 51.2 - 40.6 70.7 43.0 563
(Hu et al.|[2021} ObjNet 81.8 71.5 374 487 36.1 - 67.7 439 59.2
IN-Cartoon 81.1 70.1 30.9 494 36.4 413 - 4.1 56.1
IN-Drawing 81.6 71.0 32.1 49.9 373 427 702 - 58.0

IN-C 81.5 70.7 29.8 458 334 423 69.6 37.8 -
IN-V2 822 - 355 49.0 363 448 702 447 59.4
IN-A 81.1 70.9 - 49.1 35.4 484 66.7 41.0 58.8
IN-R 80.8 69.8 345 - 443 426 703 51.0 57.6
EWC IN-Sketch 81.8 71.2 319 57.1 - 425 71.8 51.6 59.3
(Kirkpatrick et al.|[2017) ObjNet 80.9 69.8 39.0 47.8 353 - 66.5 423 582
IN-Cartoon 81.8 70.5 32.6 50.6 36.8 424 - 452 56.7
IN-Drawing 81.0 70.6 317 52.1 38.0 44.0 69.1 - 59.4

IN-C 822 716 352 503 377 454 69.1 51.1 -
IN-V2 81.8 - 383 49.2 36.6 448 69.3 426 593
IN-A 80.5 70.3 - 485 34.9 45.6 66.4 417 58.1
IN-R 79.4 68.6 35.7 - 496 416 69.1 52.0 573
LwF IN-Sketch 80.1 70.0 332 64.0 - 427 71.0 51.6 573
(L1 & Hoiem|[2017] ObjNet 81.1 70.3 38.3 46.8 35.0 - 66.0 39.6 57.0
IN-Cartoon 86.7 70.5 347 50.4 373 433 - 438 579
IN-Drawing 833 68.9 29.6 512 39.0 40.9 69.3 - 58.1

IN-C 99.7 67.4 253 48.1 352 382 933 723 -
IN-V2 81.6 - 39.8 493 363 452 69.0 422 587
IN-A 79.6 69.2 - 483 35.0 46.6 64.7 39.9 56.7
IN-R 7.8 67.4 35.0 - 502 418 68.1 51.2 55.4
LP-FT IN-Sketch 78.9 68.5 326 64.4 - 417 70.4 50.5 55.8
(Kumar et al.|[2022} ObjNet 79.9 69.2 40.2 46.2 339 - 63.8 372 55.5
IN-Cartoon 86.0 68.2 33.1 49.8 367 42,0 - 434 54.4
IN-Drawing 822 67.1 27.8 50.9 39.1 39.3 67.7 - 56.0

IN-C 99.1 63.5 21.4 437 313 33.6 922 717 -
IN-V2 82.1 - 37.6 49.0 36.6 452 69.7 439 593
IN-A 81.3 712 - 49.1 363 470 68.4 434 59.0
IN-R 81.5 713 382 - 416 456 7.7 53.7 60.0
WiSE-FT IN-Sketch 81.5 714 342 59.4 - 439 72.1 517 59.2
(Wortsman et al.{2022b} ObjNet 81.5 711 39.0 48.0 36.3 - 68.1 42.0 582
IN-Cartoon 84.8 713 34.8 49.8 372 44.0 - 45.6 58.1
IN-Drawing 83.1 71.0 329 51.0 39.6 43 70.6 - 59.8

IN-C 92.0 713 337 504 38.4 438 824 60.8 .
IN-V2 82.2 - 37.4 49.1 36.6 45.1 69.8 44.0 59.5
IN-A 81.2 712 - 493 36.0 47.1 67.9 429 59.1
Model Soup IN-R 81.4 7.2 37.6 - 48.0 4.7 71.8 53.6 59.8
PREFLEWC LwF IN-Sketch 81.6 714 343 60.8 - 43.8 724 525 59.4
(Wortsman et al J202%a] ObjNet 81.5 70.9 392 48.1 362 - 67.9 422 583
IN-Cartoon 84.7 711 349 50.3 375 44.0 - 45.6 582
IN-Drawing 83.1 711 32.8 517 39.8 35 70.6 - 60.1

IN-C 93.5 71.2 33.1 50.9 389 436 84.1 62.9 -
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Table S4: The accuracy on each OOD dataset after fine-tuning ImageNet-21K-P pretrained ViT-B/16
on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic OOD

Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 843 | 740 34.1 51.5 40.2 467 | 735 45.1 61.4
IN-V2 83.5 - 44.6 529 40.4 47.1 714 39.2 62.1
IN-A 80.8 70.7 - 503 386 472 655 355 60.5
IN-R 78.9 68.8 387 - 54.6 428 69.9 54.2 575
T IN-Sketch 81.9 718 35.4 67.0 - 4.5 74.8 54.4 593
ObjNet 81.1 70.6 4338 415 36.8 - 63.1 29.6 577
IN-Cartoon 89.0 71.0 38.0 519 40.2 434 - 425 56.1
IN-Drawing 85.8 69.5 314 527 427 418 703 - 57.9

IN-C 99.8 67.9 25.6 47.1 347 37.4 95.0 737 -
IN-V2 843 - 34.8 51.6 40.0 46.4 74.1 45.6 61.4
IN-A 84.0 73.9 - 519 40.1 485 739 452 61.8
IN-R 83.8 73.9 35.6 - 42.0 46.5 733 46.1 61.0
Lincar Probing IN-Sketch 832 734 34.8 572 - 46.9 734 417 60.8
ObjNet 83.9 73.7 36.6 513 39.8 - 737 45.1 61.9
IN-Cartoon 85.6 73.8 345 523 403 457 - 46.5 613
IN-Drawing 84.5 73.5 332 53.0 417 455 745 - 62.0

IN-C 97.3 68.4 30.0 44.6 334 39.2 86.4 56.2 -
IN-V2 79.7 - 27.1 46.9 327 452 62.1 329 49.6
IN-A 76.7 66.0 - 44.0 27.5 46.4 55.6 27.6 44.6
IN-R 74.1 62.8 203 - 41.0 39.4 59.3 42.1 405
Visual Prompt IN-Sketch 7.0 65.5 183 56.6 - 40.9 62.6 43.8 4.1
(Bahng et al.|2022] ObjNet 724 61.1 22.1 34.8 23.1 - 46.4 184 34.8
IN-Cartoon 79.0 67.2 21.6 485 334 417 - 34.8 442
IN-Drawing 75.9 63.9 17.1 48.0 332 38.4 58.5 - 443

IN-C 80.9 70.2 285 485 35.4 45.1 65.6 46.9 -
IN-V2 84.2 - 345 513 403 46.6 739 455 613
IN-A 84.1 74.1 - 514 40.1 479 737 454 62.1
IN-R 84.1 73.9 35.5 - 41.0 46.7 74.1 46.1 612
LoRA IN-Sketch 84.1 738 34.1 55.0 - 46.4 745 49.4 61.4
(Hu et al.|[2021} ObjNet 84.2 74.1 36.8 51.3 40.0 - 73.6 45.6 62.1
IN-Cartoon 84.0 73.6 33.9 52.1 407 454 - 45.6 603
IN-Drawing 84.0 73.6 335 54.9 439 459 739 - 61.6

IN-C 84.5 743 353 50.6 386 46.7 739 45.1 -
IN-V2 84.4 - 37.9 52.6 409 478 74.1 458 62.4
IN-A 83.8 744 - 532 403 50.8 720 42.0 63.7
IN-R 81.4 714 30.2 - 52.1 433 727 577 553
EWC IN-Sketch 83.9 73.6 342 62.0 - 46.2 76.0 54.4 61.4
(Kirkpatrick et al.|[2017) ObjNet 84.0 74.1 42.0 51.9 40.5 - 71.7 426 62.5
IN-Cartoon 84.3 73.7 353 542 415 46.0 - 47.0 59.9
IN-Drawing 83.4 73.0 333 56.1 44.0 45.0 733 - 60.9

IN-C 84.2 742 38.8 527 415 485 73.0 50.9 -
IN-V2 83.9 - 44.0 535 41.1 472 729 420 62.9
IN-A 833 73.7 - 524 402 484 712 425 635
IN-R 823 722 409 - 55.0 45.1 743 572 62.0
LwF IN-Sketch 829 721 36.7 65.9 . 454 75.7 53.7 61.1
(L1 & Hoiem|[2017] ObjNet 83.5 73.3 445 50.4 39.8 - 69.7 385 61.8
IN-Cartoon 89.8 73.1 39.6 533 417 454 - 45.6 61.3
IN-Drawing 87.0 715 328 53.7 436 44.0 734 - 612

IN-C 99.7 70.5 25.6 503 37.6 40.6 94.7 719 -
IN-V2 83.6 - 442 52.4 39.8 47.1 72.0 39.9 625
IN-A 82.5 728 - 51.6 39.3 48.7 69.5 40.0 62.6
IN-R 81.3 715 40.6 - 543 453 73.1 56.2 60.5
LP-FT IN-Sketch 822 71.9 372 66.7 - 456 75.0 53.0 60.2
(Kumar et al.|[2022} ObjNet 82.6 723 4.7 49.8 39.1 - 67.9 36.9 60.6
IN-Cartoon 89.8 71.4 38.4 525 405 439 - 44.6 58.8
IN-Drawing 86.5 69.9 30.3 53.1 432 419 714 - 587

IN-C 99.9 64.7 19.8 435 30.7 33.1 96.1 782 -
IN-V2 84.4 - 42.1 53.0 41.4 483 739 44.7 633
IN-A 84.0 743 - 53.1 418 502 73.0 449 64.1
IN-R 84.0 743 43.1 - 53.6 482 76.8 59.0 64.3
WiSE-FT IN-Sketch 84.0 74.1 374 62.9 - 473 76.6 54.4 62.7
(Wortsman et al.{2022b} ObjNet 84.1 74.2 438 51.9 41.8 - 723 423 62.9
IN-Cartoon 87.4 74.0 40.1 535 42.1 46.9 - 478 61.4
IN-Drawing 86.4 73.5 37.1 54.6 4.5 46.5 75.6 - 635

IN-C 94.1 733 36.9 53.4 41.6 46.1 87.3 63.8 .
IN-V2 84.4 - 417 532 415 48.1 74.0 44.9 633
IN-A 83.9 743 - 532 41.6 502 725 4.1 64.1
Model Soup IN-R 83.9 74.1 2.7 - 542 479 76.8 59.4 64.1
PREFLEWC LwF IN-Sketch 84.0 74.0 37.3 64.0 - 47.1 76.7 55.0 627
(Wortsman et al J202%a] ObjNet 84.1 742 44.4 51.9 41.4 - 719 42.1 62.9
IN-Cartoon 87.2 74.0 39.5 53.8 42.1 46.6 - 47.6 61.4
IN-Drawing 86.2 73.5 37.0 55.0 4.6 46.6 75.4 - 63.4

IN-C 93.8 73.9 363 53.8 42.1 46.2 86.4 63.4 -
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Table S5: The accuracy on each OOD dataset after fine-tuning ImageNet-21K with AugReg pretrained
ViT-B/16 on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-
Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red indicate
relative performance increases and decreases, respectively, compared to the pretrained model. Bold
indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic 00D
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 845 | 740 432 56.8 432 484 | 75.1 54.9 66.5
IN-V2 81.3 - 415 56.8 40.0 49.7 70.6 493 64.4
IN-A 74.8 64.8 - 50.6 35.6 46.3 60.7 40.7 563
IN-R 73.8 63.7 339 - 52.4 25 65.1 54.4 55.7
FT IN-Sketch 752 65.2 284 70.6 - 437 653 542 54.8
ObjNet 76.7 65.6 37.1 416 325 - 622 36.0 54.9
IN-Cartoon 95.3 67.2 35.1 54.9 39.8 448 - 58.9 61.5
IN-Drawing 91.1 652 27.6 542 41.1 41.1 78.4 - 59.9
IN-C 99.9 62.7 202 46.5 31.8 35.0 98.1 84.1 -
IN-V2 83.1 - 45.1 563 42.8 483 737 533 65.7
IN-A 833 73.6 - 56.7 425 51.0 73.6 52.8 65.8
IN-R 822 72.1 44.6 - 453 49.2 71.6 522 64.0
Lincar Probing IN-Sketch 793 69.2 423 64.6 - 49.0 70.0 53.0 62.1
ObjNet 83.1 732 478 563 41.4 - 733 52.6 65.9
IN-Cartoon 91.1 719 433 56.5 422 415 - 58.5 69.9
IN-Drawing 87.6 71.9 420 575 435 470 79.7 - 70.0
IN-C 99.2 65.0 352 50.3 37.0 39.5 93.8 76.1 -
IN-V2 81.3 - 372 53.6 38.8 48.8 67.8 428 56.9
IN-A 785 67.3 - 523 35.0 515 63.1 34.6 51.1
IN-R 74.9 64.1 27.4 - 47.4 433 622 49.2 46.4
Visual Prompt IN-Sketch 783 67.4 28.0 64.2 - 45.0 67.2 52.7 51.7
(Bahng et al.|2022] ObjNet 75.0 64.2 34.8 439 304 - 54.1 278 425
IN-Cartoon 80.8 68.6 31.8 543 39.3 452 - 454 53.1
IN-Drawing 79.3 68.3 27.9 55.1 40.1 4.6 67.8 - 54.5
IN-C 823 713 388 533 38.9 48.1 70.6 537 -
IN-V2 84.6 - 449 57.1 434 49.9 752 55.0 672
IN-A 84.3 745 - 57.9 428 52.8 74.7 542 67.8
IN-R 84.2 74.1 476 - 485 52.4 75.4 58.8 67.0
LoRA IN-Sketch 84.0 737 44.9 66.5 - 513 75.6 60.7 66.9
(Hu et al.|[2021} ObjNet 84.2 743 49.5 58.0 424 - 74.5 53.6 67.2
IN-Cartoon 84.5 73.8 449 583 437 50.0 - 55.5 66.4
IN-Drawing 84.0 73.8 439 61.2 473 49.7 753 - 67.1
IN-C 64.8 522 O 364 249 24.6 39.4 . BY -
IN-V2 84.0 - 523 59.4 43.6 52.1 732 54.0 677
IN-A 81.3 71.3 - 56.8 41.8 52.4 69.8 46.8 65.8
IN-R 80.9 70.5 47.1 - 562 484 723 63.0 63.9
EWC IN-Sketch 83.1 72.9 4.8 70.3 - 50.1 75.4 63.9 66.2
(Kirkpatrick et al.|[2017) ObjNet 80.8 70.6 49.9 533 40.1 - 674 445 63.5
IN-Cartoon 84.6 722 45.0 585 43.6 49.2 - 57.4 63.9
IN-Drawing 84.2 73.1 422 59.3 45.8 49.0 75.4 - 65.9
IN-C 85.4 742 465 56.4 4238 496 759 62.5 -
IN-V2 83.6 - 429 563 40.7 482 73.8 53.5 66.0
IN-A 82.8 72.1 - 555 39.4 484 722 51.6 64.1
IN-R 825 71.9 39.3 - 543 46.5 74.1 58.7 64.1
LwF IN-Sketch 80.3 70.1 332 69.2 - 46.6 7.7 56.5 61.5
(L1 & Hoiem|[2017] ObjNet 81.9 71.4 22 53.6 384 - 70.7 459 622
IN-Cartoon 96.6 71.8 37.9 57.1 417 470 - 62.0 7.7
IN-Drawing 943 69.9 31.1 575 43.6 44.1 83.6 - 68.5
IN-C 99.9 69.2 27.8 53.9 385 418 97.5 79.4 -
IN-V2 823 - 50.8 56.9 419 503 724 52.5 65.6
IN-A 80.9 70.9 - 54.5 402 51.0 69.3 45.7 632
IN-R 763 66.2 353 - 49.0 453 66.5 52.8 57.0
LP-FT IN-Sketch 769 66.7 35.1 69.7 - 46.8 68.0 53.6 585
(Kumar et al.|[2022} ObjNet 79.6 68.9 422 525 36.1 - 67.4 434 59.9
IN-Cartoon 96.0 69.6 40.0 55.6 409 472 - 60.9 68.6
IN-Drawing 92.8 67.5 31.0 56.4 425 437 81.7 - 66.9
IN-C 99.9 63.3 27.6 493 34.8 37.1 97.2 83.0 -
IN-V2 84.1 - 50.0 58.5 435 51.4 74.6 54.9 68.0
IN-A 83.0 73.1 - 572 422 525 726 533 66.5
IN-R 82.8 72.8 417 - 56.8 50.4 75.4 63.7 66.9
WiSE-FT IN-Sketch 82.3 729 405 70.7 - 49.8 745 62.5 65.1
(Wortsman et al.{2022b} ObjNet 83.2 72.9 48.0 56.1 41.9 - 732 50.0 65.6
IN-Cartoon 92.0 72.8 455 58.4 442 50.1 - 61.8 68.6
IN-Drawing 90.2 73.0 41.1 59.0 46.4 49.1 80.3 - 69.2
IN-C 96.5 717 369 55.8 412 46.4 923 73.9 .
IN-V2 84.2 - 49.9 58.6 437 51.1 74.7 553 68.0
IN-A 83.5 73.7 - 5717 429 523 734 53.9 66.9
Model Soup IN-R 83.5 73.6 48.4 - 572 50.5 76.1 64.4 67.4
PREFLEWC LwF IN-Sketch 82.7 728 416 710 - 498 75.0 62.6 65.6
(Wortsman et al J202%a] ObjNet 833 73.1 49.4 56.0 42.1 - 72.8 49.7 65.6
IN-Cartoon 91.7 73.0 44.9 58.8 443 49.8 - 61.9 69.2
IN-Drawing 90.2 73.0 409 59.7 46.8 48.6 80.7 - 69.6
IN-C 96.5 72.9 41.0 58.0 43.6 417 92.1 755 -
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Table S6: The accuracy on each OOD dataset after fine-tuning LAION-2B pretrained ViT-B/16 on
the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream ‘ Dpre ‘ Realistic OOD Synthetic OOD
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 855 | 756 415 68.8 554 511 | 782 58.4 63.0
IN-V2 59.0 -
IN-A
IN-R
IN-Sketch
T ObjNet
IN-Cartoon
IN-Drawing
IN-C 544
IN-V2 84.9 - 42.0 68.7 54.0 502 774 57.5 623
IN-A 84.5 74.9 - 68.9 53.6 532 763 542 62.7
IN-R 82.8 726 37.4 - 57.6 479 757 60.5 612
Linear Probing IN-Sketch 82.5 728 37.9 74.8 - 49.1 76.0 59.6 60.7
ObjNet 84.2 74.5 443 66.9 525 - 74.6 537 612
IN-Cartoon 85.7 726 36.7 69.8 52.9 475 - 57.8 59.7
IN-Drawing 83.8 711 27.7 67.0 517 439 76.0 - 577
IN-C 97.6 67.8 259 61.4 415 402 932 788 -
IN-V2 82.8 - 323 64.4 514 49.5 723 47.0 54.4
IN-A 80.9 70.9 - 64.1 49.0 53.0 69.5 36.8 50.7
IN-R 78.7 68.0 30.1 - 54.7 459 68.5 495 494
Visual Prompt IN-Sketch 81.4 70.6 28.6 69.5 - 489 71.6 49.8 50.9
Bahng et al |[2022] ObjNet 7.9 66.8 30.1 55.2 41.1 - 61.5 268 424
IN-Cartoon 82.4 710 30.9 64.0 493 478 - 437 487
IN-Drawing 81.6 70.8 26.6 633 493 474 69.9 - 502
IN-C 83.8 733 34.1 66.6 522 492 745 58.9 -
IN-V2 85.0 - 40.8 68.6 53.9 50.6 713 57.8 62.0
IN-A 84.5 75.0 - 68.6 53.6 52.8 762 53.1 622
IN-R 82.7 722 36.9 - 582 476 75.8 60.2 612
LoRA IN-Sketch 82.9 725 352 74.6 - 484 763 60.2 60.9
(Hu'etal.]2021] ObjNet 84.1 74.0 425 673 522 - 728 516 59.7
IN-Cartoon 83.7 726 359 69.5 533 470 - 57.3 58.4
IN-Drawing 81.7 70.9 282 67.1 52.1 4.8 74.4 - 55.8
IN-C 789 678 [ 203 | 614 413 387 68.8 383 -
IN-V2 80.2 - 264 49.4 412 652 38.0 514
IN-A 69.6 603 - 38.1 416 e 399
IN-R 815 712 383 - . 47.8 73.6 58.3 58.7
EWC IN-Sketch 70.5 570 [I8AT 606 - 64.0 45.8 41.7
(Kirkpatrick et al'| 2017} ObjNet 78.1 67.0 28.5 455 __ 59.6 285 480
IN-Cartoon 84.0 714 34.1 64.5 472 46.9 - 523 526
IN-Drawing 80.9 677 | 248 628 46.8 39.5 721 - 504
IN-C 85.5 743 343 66.8 51.1 482 776 64.5 -
IN-V2
IN-A
IN-R
LwF IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
LP-FT IN-Sketch
(Kumar et al |2022] ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
WiSE-FT IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
Model Soup
PREFTLEWCLuE %‘;‘\ﬁ"h
(Wortsman et al.]
orisman et [2025] | ObiNet
IN-Drawing
IN-C
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Table S7: The accuracy on each OOD dataset after fine-tuning OpenAI CLIP ViT-B/16 on the
downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream ‘ Dpre ‘ Realistic OOD Synthetic OOD
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 853 | 757 473 65.9 50.9 507 | 76.3 55.7 62.6
IN-V2 60.8 -
IN-A
IN-R
IN-Sketch
T ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2 84.7 - 48.0 65.6 503 50.9 753 53.9 61.6
IN-A 84.1 74.5 - 66.5 49.1 53.6 74.1 519 623
IN-R 82.3 729 42.0 - 54.7 48.5 738 58.5 59.9
Linear Probing IN-Sketch 82.0 726 415 724 - 488 743 57.6 58.0
ObjNet 83.9 74.5 520 65.5 49.0 - 737 512 60.1
IN-Cartoon 85.0 73.1 40.7 65.6 489 46.5 - 53.9 563
IN-Drawing 83.1 714 322 64.6 479 439 753 - 54.7
IN-C 97.0 68.7 323 59.1 444 403 90.6 742 -
IN-V2 82.4 - 382 60.5 464 483 68.2 425 53.6
IN-A 80.4 70.5 - 62.1 45.1 51.9 66.2 35.1 505
IN-R 793 68.8 382 - 512 46.5 66.9 46.6 419
Visual Prompt IN-Sketch 81.2 70.5 35.6 67.3 - 479 69.0 48.9 50.8
(Bahng etal |[2022] ObjNet 77.6 67.0 377 53.0 389 - 57.8 L2524l
IN-Cartoon 81.8 70.1 357 60.7 444 455 - 402 46.2
IN-Drawing 80.5 69.5 60.6 459 432 66.9 - 46.8
IN-C 83.1 73.1 415 64.4 493 495 712 54.6 -
IN-V2 84.7 - 474 65.7 503 514 753 53.7 61.5
IN-A 84.0 74.6 - 66.4 489 535 73.8 517 62.0
IN-R 81.9 719 409 - 54.4 479 733 58.1 59.5
LoRA IN-Sketch 82.7 73.1 402 727 - 484 74.9 59.1 58.6
(Hu'et al.]202T] ObjNet 833 74.0 495 65.6 482 - 713 486 579
IN-Cartoon 83.4 728 39.6 65.4 48.7 46.7 - 53.0 54.6
IN-Drawing 81.4 713 31.8 64.0 48.1 439 73.1 - 525
IN-C 79.5 696 | 269 | 596 427 415 69.3 8e -
IN-V2 80.6 - 33.0 484 403 64.2 40.7 529
IN-A 73.8 62.9 - 409 39.3 522
IN-R 80.5 712 435 - 46.7 715
EWC IN-Sketch 585 482 AT 493 - 53.7
(Kirkpatrick et al-| 2017} ObjNet 71.8 67.1 33.1 43.6 __ 57.0
IN-Cartoon 84.1 714 37.4 61.2 27 45.0 -
IN-Drawing 80.5 617 | 210 | 592 417 37.6 70.6 - 49.0
IN-C 86.7 742 415 65.1 478 470 713 64.1 -
IN-V2
IN-A
IN-R
LwF IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
LP-FT IN-Sketch
{Rumar etal.|2022} ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
WiSE-FT IN-Sketch
(Wortsman et al.|20226] ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
Model Soup
PREFTEWCLuE g;jﬂ‘;‘“h
(Wortsman et al.}
orisman etal[202%] | ONet
IN-Drawing
IN-C
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Table S8: The accuracy on each OOD dataset after fine-tuning ImageNet-1K with AugReg pretrained
ViT-B/32 on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-
Cartoon, and ImageNet-C are generated from images in the ImageNet validation set. Green and red
indicate relative performance increases and decreases, respectively, compared to the pretrained model.
Bold indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic OOD

Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 749 | 610 8.0 375 27.1 280 | 652 405 535
IN-V2 73.6 - 128 41.0 28.4 314 63.1 40.9 53.4
IN-A 66.5 54.1 - 354 24.0 28.0 53.5 319 415
IN-R 64.7 52.8 11.0 - 434 26.5 57.2 47.0 47.0
FT IN-Sketch 70.8 57.9 8.9 55.8 - 28.2 63.1 472 51.1
ObjNet 68.5 55.9 127 337 233 - 524 29.1 47.8
IN-Cartoon 82.7 58.0 112 39.8 283 28.6 - 41.8 50.1
IN-Drawing 77.1 56.9 9.0 40.8 29.1 26.5 63.2 - 52.8

IN-C 99.6 54.8 8.1 353 235 24.1 935 727 -
IN-V2 74.8 - 8.3 37.8 27.1 28.1 65.1 40.5 535
IN-A 73.8 60.3 - 38.0 26.7 29.6 64.1 40.2 53.2
IN-R 74.0 60.4 8.9 - 29.7 29.1 65.6 434 52.8
Linear Probing IN-Sketch 723 58.9 8.5 47.6 - 28.8 64.8 434 51.0
ObjNet 743 60.4 9.9 38.7 274 - 64.8 413 53.3
IN-Cartoon 717 60.5 8.2 39.6 272 28.6 - 445 54.2
IN-Drawing 75.7 59.8 8.5 417 28.3 283 67.1 - 54.4

IN-C 97.9 543 7.9 352 232 21.5 88.5 63.6 -
IN-V2 69.8 - 7.0 38.4 25.1 28.8 58.3 38.1 455
IN-A 58.2 46.7 - 329 182 245 444 234 29.9
IN-R 62.1 50.5 6.5 - 337 252 529 42.1 39.4
Visual Prompt IN-Sketch 66.1 53.4 58 4838 - 26.5 57.1 45.0 43.1
(Bahng et al.]2022] ObjNet 60.5 49.0 7.1 29.8 17.6 - 44.0 23.7 33.1
IN-Cartoon 70.6 56.7 6.5 40.1 26.3 27.0 - 39.6 424
IN-Drawing 662 532 4.8 39.5 26.0 239 55.6 - 423

IN-C 72.1 58.8 8.0 37.6 25.8 29.1 61.1 46.3 -
IN-V2 75.0 - 8.1 379 273 28.5 65.4 40.9 53.9
IN-A 74.8 61.0 - 38.7 27.1 30.0 64.5 40.6 53.4
IN-R 73.8 60.1 8.7 - 28.6 29.1 65.9 435 50.6
LoRA IN-Sketch 739 60.1 8.1 22 - 28.9 663 437 51.6
(Hu et al.|[2021} ObjNet 74.8 61.2 9.9 39.2 27.5 - 65.1 41.6 534
IN-Cartoon 74.7 60.8 7.9 39.6 277 29.0 - 43.1 52.6
IN-Drawing 73.6 60.6 8.5 417 28.0 285 64.4 - 52.1

IN-C 75.6 61.9 9.9 411 28.7 312 66.0 50.6 -
IN-V2 754 - 9.8 40.2 28.1 30.8 65.7 43.0 55.3
IN-A 69.7 56.9 - 38.8 259 28.8 58.1 34.4 49.9
IN-R 712 58.4 10.9 - 39.7 294 63.9 512 525
EWC IN-Sketch 737 60.2 8.7 48.8 - 28.5 65.2 46.6 53.8
(Kirkpatrick et al.|[2017) ObjNet 74.1 61.0 11.2 38.1 26.9 - 624 39.7 54.0
IN-Cartoon 75.0 60.9 8.6 412 28.5 28.8 - 432 52.8
IN-Drawing 743 60.6 9.0 439 31.0 29.5 65.5 - 55.1

IN-C 755 62.0 9.7 40.5 28.4 313 65.4 483 -
IN-V2 743 - 11.9 40.6 282 30.7 64.1 41.0 54.0
IN-A 71.1 58.5 - 372 255 29.8 59.3 36.8 52.0
IN-R 712 58.5 112 - 447 28.8 63.4 51.1 53.0
LwF IN-Sketch 723 59.1 8.7 553 - 28.6 64.7 472 525
(L1 & Hoiem|[2017] ObjNet 73.1 59.5 122 36.5 252 - 59.8 34.6 52.1
IN-Cartoon 84.6 59.9 10.7 39.9 283 29.2 - 43.0 54.1
IN-Drawing 793 58.9 9.3 413 29.6 275 66.6 - 55.2

IN-C 99.0 59.2 7.6 38.7 26.7 26.4 923 64.7 -
IN-V2 73.8 - 127 40.7 28.1 31.1 63.7 40.6 53.7
IN-A 717 58.9 - 36.8 259 30.1 60.5 36.7 522
IN-R 704 57.9 11.6 - 43.6 29.8 62.4 50.1 514
LP-FT IN-Sketch 71.1 582 9.0 56.3 - 285 63.8 473 51.1
(Kumar et al.|[2022} ObjNet 723 58.9 12.7 36.8 25.7 - 59.4 349 513
IN-Cartoon 84.7 58.7 11.0 403 282 285 - 437 526
IN-Drawing 78.1 57.1 8.6 41.9 30.1 26.1 64.8 - 53.6

IN-C 99.9 51.8 7.2 35.1 227 20.0 96.7 78.4 -
IN-V2 75.1 - 10.9 39.7 28.1 30.5 65.2 41.6 54.7
IN-A 74.0 60.9 - 38.6 273 312 63.3 387 543
IN-R 74.2 61.2 10.9 - 41.0 30.9 66.7 52.0 55.4
WiSE-FT IN-Sketch 743 61.0 9.0 49.7 - 29.6 66.5 46.9 54.4
(Wortsman et al.{2022b} ObjNet 74.7 61.4 11.6 383 27.2 - 63.3 38.8 543
IN-Cartoon 80.3 61.1 10.4 40.0 285 29.8 - 429 542
IN-Drawing 784 61.0 9.7 413 303 29.5 67.2 - 56.9

IN-C 92.0 60.8 10.2 39.7 28.1 29.4 83.0 58.8 -
IN-V2 752 - 10.8 40.0 282 30.6 653 42.0 54.9
IN-A 73.1 60.0 - 384 26.8 31.1 62.0 372 53.6
Model Soup IN-R 74.1 61.1 112 - 41.8 30.7 66.6 52.5 55.3
PREFLEWC LwF IN-Sketch 744 60.9 8.9 51.0 - 295 66.4 472 54.4
(Wortsman et al 12027a] ObjNet 74.6 61.4 11.9 38.0 27.0 - 62.9 385 54.3
IN-Cartoon 80.2 61.2 10.1 40.6 28.8 29.8 - 434 543
IN-Drawing 78.2 61.0 9.6 22 30.9 29.5 67.3 - 56.9

IN-C 91.0 61.6 9.9 404 28.6 29.7 81.6 58.0 -
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Table S9: The accuracy on each OOD dataset after fine-tuning ImageNet-21K pretrained ViT-B/32
with AugReg on the downstream datasets with various methods. Note that ImageNet-Drawing,
ImageNet-Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red
indicate relative performance increases and decreases, respectively, compared to the pretrained model.
Bold indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic 00D
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 807 | 690 224 493 37.1 407 | 70.6 425 60.5
IN-V2 78.8 - 315 50.5 36.1 429 67.0 39.5 60.2
IN-A 75.0 64.1 - 416 34.4 425 60.8 36.1 56.9
IN-R 722 62.0 25.0 - 513 383 63.7 52.8 553
T IN-Sketch 76.0 65.2 23.6 65.3 - 40.1 68.1 54.4 57.0
ObjNet 74.9 63.5 29.1 443 32.1 - 57.4 355 553
IN-Cartoon 88.0 65.3 25.1 504 365 39.5 - 474 56.7
IN-Drawing 84.3 64.1 21.7 515 39.3 382 71.1 - 59.5
IN-C 99.8 622 18.7 455 320 34.1 94.3 755 -
IN-V2 80.3 - 237 49.5 36.7 40.3 70.1 419 60.1
IN-A 793 67.7 - 49.1 36.4 40.9 69.2 415 59.4
IN-R 79.7 68.6 239 - 39.4 39.9 69.4 427 59.7
Lincar Probing IN-Sketch 719 66.6 23.8 57.0 - 40.6 683 45.1 58.4
ObjNet 79.7 68.3 24.4 49.5 369 - 69.5 423 60.3
IN-Cartoon 85.6 67.8 220 50.1 367 402 - 46.8 62.6
IN-Drawing 82.6 68.1 233 51.1 38.4 404 735 - 63.0
IN-C 98.3 59.2 20.1 434 30.7 317 89.5 62.0 -
IN-V2 76.1 - 189 46.6 332 40.5 62.6 35.7 51.1
IN-A 67.6 55.5 - 40.6 25.7 387 502 21.3 39.7
IN-R 67.2 56.8 139 - 2.5 334 56.2 425 42.6
Visual Prompt IN-Sketch 722 60.3 14.0 572 - 37.0 613 44.2 46.2
(Bahng et al.|2022] ObjNet 62.6 51.1 13.1 320 20.7 - 40.8 18.0 309
IN-Cartoon 75.4 62.8 154 46.7 324 379 - 315 455
IN-Drawing 73.1 61.0 12.6 483 34.6 34.1 613 - 46.7
IN-C 713 65.2 207 459 31.8 411 643 456 -
IN-V2 80.7 - 225 492 37.1 40.7 70.6 425 60.5
IN-A 80.7 69.4 - 49.9 372 24 703 43.0 612
IN-R 80.7 69.3 249 - 37.6 423 70.6 439 60.9
LoRA IN-Sketch 80.6 69.1 22,9 527 - 412 70.9 46.0 60.8
(Hu et al.|[2021} ObjNet 80.7 69.3 254 50.1 37.1 - 70.0 432 61.3
IN-Cartoon 80.7 69.1 223 498 37.0 40.8 - 429 60.2
IN-Drawing 80.3 69.3 238 532 40.4 415 70.7 - 61.0
IN-C 80.0 68.8 247 515 379 415 683 53.1 -
IN-V2 81.0 - 28.0 512 37.6 44.0 702 434 62.1
IN-A 78.8 67.7 - 50.7 36.4 452 66.2 37.8 60.9
IN-R 787 67.6 265 - 492 40.8 69.9 56.8 60.0
EWC IN-Sketch 80.2 68.8 24.1 60.8 - 417 719 54.0 61.1
(Kirkpatrick et al.|[2017) ObjNet 71.9 67.3 30.7 48.0 36.2 - 622 39.9 60.1
IN-Cartoon 80.4 68.1 235 52.1 379 411 - 46.6 59.0
IN-Drawing 80.3 68.8 23.1 535 41.6 415 71.9 - 61.2
IN-C 81.0 69.5 26.6 51.0 383 34 69.6 49.1 -
IN-V2 80.1 - 28.0 50.6 369 423 69.4 414 61.1
IN-A 79.3 68.2 - 49.7 362 25 677 414 60.6
IN-R 792 67.8 259 - 503 39.8 70.9 54.6 60.9
LwF IN-Sketch 78.1 67.1 23.4 632 - 40.6 70.1 51.1 59.1
(L1 & Hoiem|[2017] ObjNet 78.5 67.2 30.8 475 34.7 - 64.8 384 59.1
IN-Cartoon 89.8 68.3 252 51.1 373 40.9 - 473 63.0
IN-Drawing 86.3 67.0 227 519 39.9 39.4 73.8 - 63.1
IN-C 99.4 66.5 20.0 494 359 382 93.1 63.7 -
IN-V2 79.4 - 303 50.9 367 26 683 412 60.7
IN-A 778 67.0 - 48.7 36.0 433 65.8 40.0 59.5
IN-R 713 66.5 26.4 - 50.5 404 68.0 54.7 59.0
LP-FT IN-Sketch 763 65.3 232 64.2 - 404 68.3 50.5 575
(Kumar et al.|[2022} ObjNet 78.0 672 302 483 34.8 - 65.4 39.9 58.9
IN-Cartoon 90.5 66.5 26.0 512 37.1 40.2 - 49.6 61.3
IN-Drawing 86.3 65.4 229 519 39.8 38.8 73.8 - 62.6
IN-C 99.9 51.5 15.0 43.1 29.8 29.7 96.7 80.4 -
IN-V2 80.7 - 287 51.0 37.8 433 70.1 426 61.7
IN-A 80.1 69.0 - 50.9 377 45.1 69.0 425 61.9
IN-R 80.0 69.1 287 - 49.8 434 719 56.8 62.4
WiSE-FT IN-Sketch 79.9 69.0 245 61.4 - 421 719 53.1 61.0
(Wortsman et al.{2022b} ObjNet 80.1 69.0 29.8 49.8 37.3 - 68.2 43.1 61.2
IN-Cartoon 86.0 69.0 259 515 382 417 - 482 60.9
IN-Drawing 84.4 68.8 25.1 52.6 413 417 73.6 - 63.6
IN-C 95.3 68.6 24.9 51.0 37.8 413 87.5 622 -
IN-V2 80.7 - 283 51.1 317 433 70.1 4238 61.7
IN-A 79.9 68.9 - 50.7 373 448 685 418 61.6
Model Soup IN-R 79.9 69.1 28.6 - 50.4 426 719 57.3 622
PREFLEWC LwF IN-Sketch 79.8 68.9 24.1 62.5 - 41.9 71.9 53.6 61.0
(Wortsman et al J202%a] ObjNet 79.7 68.6 307 49.2 369 - 672 42.1 60.9
IN-Cartoon 85.7 68.8 254 519 38.2 415 - 48.1 61.1
IN-Drawing 84.3 68.5 247 529 415 414 737 - 633
IN-C 94.1 69.0 24.9 515 383 415 85.7 60.0 -
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Table S10: The accuracy on each OOD datasets after fine-tuning LAION-2B pretrained ViT-B/32 on
the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream ‘ Dpre ‘ Realistic OOD ‘ Synthetic OOD
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 826 | 716 2238 59.2 49.1 435 | 73.0 423 57.5
IN-V2 -
IN-A
IN-R
IN-Sketch
T ObjNet
IN-Cartoon
IN-Drawing
IN-C -
IN-V2 82.4 - 242 58.7 46.8 443 72.1 425 58.1
IN-A 81.2 70.6 - 59.0 457 46.5 70.6 352 58.2
IN-R 79.3 68.0 212 - 52.6 40.8 71.1 511 56.1
Linear Probing IN-Sketch 79.5 68.0 212 66.8 - 420 70.8 49.1 55.6
ObjNet 81.0 69.7 26.7 56.9 437 - 67.8 38.8 56.6
IN-Cartoon 81.3 68.2 19.5 59.7 457 39.7 - 45.6 512
IN-Drawing 78.0 645 | 134 | 580 444 355 68.7 - 49.8
IN-C 96.0 64.2 15.7 533 41.0 339 88.4 68.5 -
IN-V2 78.7 - 16.4 54.2 443 415 65.1 332 479
IN-A 739 62.1 - 52.1 36.7 422 5771 237 369
IN-R 743 62.5 15.0 - 48.7 38.4 62.1 41.0 439
Visual Prompt IN-Sketch 76.2 63.9 60.7 - 39.0 64.5 413 45.1
[2022] ObjNet 68.3 55.9 14.6 - 47.4
IN-Cartoon 78.4 655 14.6 55.9 439 389 - 39.2 449
IN-Drawing 71.6 653 | 133 | 565 44.8 38.1 64.7 - 472
IN-C 80.0 68.2 18.6 57.9 46.0 417 68.8 50.0
IN-V2 823 - 237 58.6 46.5 444 722 428 58.1
IN-A 81.0 70.2 - 58.8 452 46.1 703 33.8 57.9
IN-R 78.8 672 203 - 522 402 71.1 50.9 54.8
LoRA IN-Sketch 78.6 66.8 17.6 64.9 - 39.4 70.1 511 53.4
(Hu'etal.]2021] ObjNet 80.3 68.9 24.0 55.6 422 - 65.4 36.4 549
IN-Cartoon 79.9 67.8 19.2 59.4 456 39.7 - 454 503
IN-Drawing 76.7 643 | 136 | 579 44.4 359 67.7 - 49.8
IN-C 83.1 70.4 238 589 467 419 73.1 539 -
IN-V2 76.5 - 16.1 463
IN-A 60.0 483
IN-R 76.1 65.1 21.5 -
EWC IN-Sketch 66.6 549 12800 554
(Kirkpatrick etal.]2017] ObjNet 729 60.1 18.5 418
IN-Cartoon 81.0 67.1 19.6 5717 437 39.1 - 46.1 48.1
IN-Drawing 726 590 [ 122 | s34 41.0 28.8 62.0 - 3.6
IN-C 81.2 68.3 18.6 56.9 432 403 705 55.9 -
IN-V2 -
IN-A
IN-R
LwF IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
LP-FT IN-Sketch
(Kumar et al |2022] ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2 72.8 - 435
IN-A 65.3 535 37.0
IN-R 723 60.4 46.5
WiSE-FT IN-Sketch 60.9 49.6 .33
ObjNet 707 57.0 416
IN-Cartoon 84.8 63.5 48.8
IN-Drawing 75.5 553 44.7
IN-C 91.7 612 -
IN-V2 74.7 - 465
IN-A 68.8 56.3 40.5
Model Soup IN-R 74.5 63.0 49.8
PREFT-EWC.LwF IN-Sketch 61.6 504 L7
m ObjNet 73.8 61.2 45.1
IN-Cartoon 853 65.5 50.9
IN-Drawing 76.0 56.6 46.2
IN-C 91.1 62.8 -
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Table S11: The accuracy on each OOD dataset after fine-tuning OpenAl CLIP ViT-B/32 on the
downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream ‘ Dpre ‘ Realistic OOD ‘ Synthetic OOD
Dataset N IN-V2 IN-A INR IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 820 | 709 226 55.8 45.0 415 | 711 425 57.9
IN-V2 54.8
IN-A
IN-R
IN-Sketch
T ObjNet
IN-Cartoon
IN-Drawing
IN-C -
IN-V2 81.6 - 235 56.1 434 424 71.1 424 59.0
IN-A 80.6 69.9 - 55.9 422 45 69.8 37.8 58.5
IN-R 71.7 663 182 - 48.1 37.5 69.8 50.8 55.5
Linear Probing IN-Sketch 78.0 663 19.1 635 - 39.2 69.7 48.6 554
ObjNet 80.3 69.4 26.6 54.6 412 - 68.2 36.9 56.7
IN-Cartoon 80.8 6715 200 57.1 424 37.9 - 438 53.1
IN-Drawing 774 64.0 149 55.6 417 34.1 66.8 - 48.6
IN-C 95.8 62.9 16.4 50.8 38.7 317 87.7 67.6 -
IN-V2 785 - 163 52.1 412 40.0 643 35.1 50.1
IN-A 729 61.3 - 473 313 40.9 55.7 214 396
IN-R 739 62.7 155 - 448 373 61.8 417 442
Visual Prompt IN-Sketch 76.4 643 145 58.0 - 38.7 64.5 43.0 472
[2022] ObjNet 65.9 535 14.8 419 249 -
IN-Cartoon 717 653 162 533 39.7 37.7 - 375 454
IN-Drawing 71.0 646 | 128 | 531 39.7 36.2 63.2 - 46.1
IN-C 792 678 206 55.5 419 410 66.8 463 -
IN-V2 815 - 232 56.1 435 423 711 424 58.9
IN-A 80.3 69.6 - 55.5 42.1 438 69.0 35.9 58.1
IN-R 715 66.0 184 - 48.0 375 69.5 518 55.1
LoRA IN-Sketch 718 65.7 185 61.9 - 384 68.9 514 535
(Hu'etal.]2021] ObjNet 793 67.8 233 54.1 39.9 - 66.8 34.6 534
IN-Cartoon 79.5 67.4 19.6 56.8 2.4 38.1 - 437 52.0
IN-Drawing 76.3 64.6 155 55.6 42.1 347 66.1 - 484
IN-C 81.1 69.5 21.8 57.7 445 38.6 734 43.0 -
IN-V2 782 - 203 49.0 33.0 37.2 65.5 38.8 53.9
IN-A 67.1 554 - 383 245 319 493 257 409
IN-R 752 63.8 21.7 - 512 36.7 66.9 512 525
EWC IN-Sketch 64.9 531 EE 527 - o249 | 59.3 40.3 38.8
(Kirkpatrick et al'| 2017} ObjNet 73.1 61.2 20.9 43.0 295 - 52.9 283 w7
IN-Cartoon 80.8 672 203 55.4 41.0 37.9 - 4.7 48.1
IN-Drawing 76.8 633 149 53.8 40.6 316 66.6 - 48.7
IN-C 82.9 70.0 23.6 56.0 2.4 405 723 56.6
IN-V2
IN-A
IN-R
LwF IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2
IN-A
IN-R
LP-FT IN-Sketch
(Kumar et al |2022] ObjNet
IN-Cartoon
IN-Drawing
IN-C
IN-V2 75.6 - 152 429 60.7 37.0 49.1
IN-A 69.8 575 - 37.0 517 272 433
IN-R 734 61.5 14.6 - 62.7 474 49.5
WiSE-FT IN-Sketch 64.2 522 82 546 52.8 35.8 363
ObjNet 735 613 15.0 409 557 30.1 46.7
IN-Cartoon 85.8 64.7 15.6 48.4 - 502 50.8
IN-Drawing 713 56.8 47.0 66.8 - 469
IN-C 91.9 61.4 - 479 86.6 69.7
IN-V2 76.5 - 15.6 457 62.1 40.1 502
IN-A 712 593 - 38.8 534 298 443
Model Soup IN-R 74.9 63.6 16.2 - 64.5 50.6 51.8
PREFT-EWC.LwF IN-Sketch 64.8 528 S 557 54.0 37.2 372
m ObjNet 75.2 63.1 16.5 42.7 57.7 32.8 48.7
IN-Cartoon 85.8 65.6 159 50.1 - 53.0 517
IN-Drawing 7.9 583 49.4 677 - 479
IN-C 90.8 652 - 51.7 85.1 68.1
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Table S12: The accuracy on each OOD dataset after fine-tuning ImageNet-1K with AugReg pretrained
ViT-S/16 on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-
Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red indicate
relative performance increases and decreases, respectively, compared to the pretrained model. Bold
indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic 00D
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 788 | 667 134 37.1 259 336 | 633 37.2 532
IN-V2 75.5 - 19.8 38.1 25.0 353 582 359 512
IN-A 66.5 55.9 - 335 22.0 31.0 465 26.6 44.1
IN-R 62.8 52.6 145 - 412 28.8 53.0 40.4 2.7
FT IN-Sketch 70.6 59.2 115 56.6 - 314 58.9 437 455
ObjNet 67.3 55.8 157 30.1 185 - 439 23.0 419
IN-Cartoon 86.8 59.3 15.1 37.0 23.9 317 - 387 4.4
IN-Drawing 77.6 55.9 10.2 35.8 24.8 26.7 56.5 - 46.0
IN-C 99.9 55.0 8.3 31.1 183 24.0 91.8 68.8 -
IN-V2 78.6 - 143 374 25.8 339 63.0 36.8 53.1
IN-A 7.1 65.5 - 37.1 25.4 35.1 61.4 363 53.0
IN-R 782 66.2 153 - 29.0 343 633 38.5 53.0
Lincar Probing IN-Sketch 76.1 64.0 15.0 472 - 34.6 62.6 39.5 50.9
ObjNet 78.1 66.1 162 37.0 252 - 61.1 36.6 53.4
IN-Cartoon 80.4 64.9 13.0 385 25.8 329 - 38.8 526
IN-Drawing 78.6 65.2 13.8 39.7 272 333 63.6 - 543
IN-C 93.5 58.7 10.9 326 21.5 21.5 75.4 50.0 -
IN-V2 747 - 10.8 36.3 223 34.1 54.9 29.2 439
IN-A 65.4 53.7 - 29.7 159 33.0 417 18.0 32.1
IN-R 65.4 53.9 8.9 - 339 28.7 52.8 37.5 35.0
Visual Prompt IN-Sketch 705 58.0 83 483 - 314 55.7 39.0 39.2
(Bahng et al.|2022] ObjNet 62.6 51.0 8.6 242 133 - 347 26.8
IN-Cartoon 733 59.6 8.4 372 22.0 311 - 28.4 36.0
IN-Drawing 71.0 58.5 5.9 383 243 28.0 55.8 - 40.7
IN-C 76.1 63.5 119 363 232 35.0 57.0 40.1 -
IN-V2 789 - 13.8 373 26.0 34.0 633 374 535
IN-A 78.6 66.6 - 317 25.6 362 61.4 36.9 535
IN-R 78.6 66.5 162 - 289 36.0 64.2 40.1 52.8
LoRA IN-Sketch 78.7 66.5 14.8 471 - 349 65.9 46.7 535
(Hu et al.|[2021} ObjNet 78.6 66.5 16.8 37.5 24.8 - 61.0 36.5 53.0
IN-Cartoon 7.8 65.1 125 39.3 263 328 - 37.4 513
IN-Drawing 78.1 66.2 13.4 42,0 29.4 34.1 637 - 54.6
IN-C 792 66.8 139 38.1 259 34.6 645 38.6 -
IN-V2 79.1 - 19.8 40.1 26.8 37.6 627 39.5 55.4
IN-A 743 62.8 - 383 252 372 545 322 51.4
IN-R 74.0 62.6 16.4 - 23 33.6 64.4 516 51.8
EWC IN-Sketch 717 65.7 14.9 54.0 - 357 66.9 52.1 54.0
(Kirkpatrick et al.|[2017) ObjNet 74.8 63.8 22.0 37.1 243 - 523 324 51.7
IN-Cartoon 779 64.7 14.0 416 21.7 34.0 - 39.8 49.1
IN-Drawing 774 65.3 125 417 29.8 333 63.8 - 532
IN-C 79.4 67.0 172 39.4 26.6 37.1 622 46.6 -
IN-V2 77.8 - 17.5 38.6 26.0 352 61.5 375 535
IN-A 76.0 64.5 - 377 25.0 33.7 585 35.0 517
IN-R 75.1 63.2 16.0 - 29 323 63.7 48.1 51.8
LwF IN-Sketch 74.5 623 11.6 553 - 319 62.1 435 48.6
(L1 & Hoiem|[2017] ObjNet 76.1 64.2 17.1 35.2 226 - 56.8 31.9 504
IN-Cartoon 89.9 64.3 15.8 38.4 24.8 34.0 - 39.4 52.6
IN-Drawing 83.1 60.6 114 36.9 26.1 295 60.8 - 50.8
IN-C 99.5 63.0 10.4 37.0 237 29.9 90.1 60.9 -
IN-V2 76.4 - 204 38.6 25.6 36.1 59.3 37.5 523
IN-A 725 61.4 - 35.2 239 342 53.4 323 48.6
IN-R 69.4 577 152 - 41.0 317 57.9 436 46.6
LP-FT IN-Sketch 727 60.9 135 573 - 326 61.3 433 479
(Kumar et al.|[2022} ObjNet 725 60.4 17.1 33.6 20.7 - 51.3 26.4 46.6
IN-Cartoon 88.3 60.9 15.1 3717 243 326 - 40.9 412
IN-Drawing 79.7 57.5 10.4 36.7 25.6 27.1 585 - 482
IN-C 99.9 52.8 7.1 305 17.7 21.5 93.5 733 -
IN-V2 78.8 - 18.9 39.5 272 362 63.0 39.4 55.0
IN-A 716 65.8 - 39.2 26.9 374 61.2 36.9 54.2
IN-R 713 65.7 18.8 - 3.1 36.6 672 52.0 553
WiSE-FT IN-Sketch 77.6 66.1 143 53.7 - 353 65.9 48.8 53.6
(Wortsman et al.{2022b} ObjNet 77.8 65.7 19.2 37.7 25.5 - 60.3 353 535
IN-Cartoon 852 65.7 16.6 39.7 272 35.0 - 43.1 529
IN-Drawing 825 65.0 14.0 402 29.9 335 64.7 - 55.4
IN-C 94.2 64.9 139 387 26.0 33.1 82.7 58.0 .
IN-V2 789 - 19.1 39.5 272 36.4 62.8 39.4 55.1
IN-A 77.1 65.4 - 392 26.7 37.1 60.1 36.4 539
Model Soup IN-R 712 65.5 19.0 - 444 36.0 675 527 55.2
PREFLEWC LwF IN-Sketch 716 66.1 14.6 55.6 - 354 66.4 49.7 53.6
(Wortsman et al J202%a] ObjNet 7.1 65.9 20.1 37.9 255 - 59.5 35.1 535
IN-Cartoon 84.9 65.9 16.2 40.4 274 349 - 27 527
IN-Drawing 823 64.8 137 40.6 30.1 333 64.9 - 55.1
IN-C 93.0 66.2 14.4 39.8 27.1 343 80.8 56.8 -
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Table S13: The accuracy on each OOD dataset after fine-tuning ImageNet-21K pretrained ViT-S/16
with AugReg on the downstream datasets with various methods. Note that ImageNet-Drawing,
ImageNet-Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red
indicate relative performance increases and decreases, respectively, compared to the pretrained model.
Bold indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic OOD

Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 814 | 703 27.0 46.0 329 413 | 67.8 37.7 58.0
IN-V2 78.9 - 343 46.1 305 432 63.9 34.4 56.8
IN-A 732 62.8 - 437 304 415 55.4 29.7 527
IN-R 705 60.5 26.4 - 48.0 37.0 60.5 46.2 50.6
T IN-Sketch 74.4 63.1 252 633 - 39.1 62.5 472 507
ObjNet 733 61.6 289 383 263 - 527 24.0 485
IN-Cartoon 87.6 64.4 26.5 45.1 311 40.0 - 412 522
IN-Drawing 83.1 622 203 45.1 33.1 363 64.9 - 52.8

IN-C 99.8 59.8 159 39.4 252 320 91.7 713 -
IN-V2 80.9 - 282 46.1 325 41.0 67.1 37.1 577
IN-A 80.0 69.1 - 456 322 416 66.2 36.4 572
IN-R 80.1 69.5 279 - 355 40.5 663 382 56.8
Lincar Probing IN-Sketch 75 67.0 217 54.5 - 40.8 64.6 404 55.1
ObjNet 80.2 69.5 289 45.6 320 - 66.5 37.1 579
IN-Cartoon 85.1 68.8 26.4 46.5 325 40.7 - 410 593
IN-Drawing 82.5 68.8 26.9 474 34.1 40.0 70.4 - 60.0

IN-C 95.6 60.4 214 39.8 259 32.8 81.7 523 -
IN-V2 77.0 - 222 427 28.1 418 58.4 29.9 479
IN-A 69.3 58.7 - 385 222 402 48.1 2138 39.6
IN-R 66.9 56.4 15.7 - 38.4 323 53.0 38.8 38.1
Visual Prompt IN-Sketch 73.0 61.3 153 55.7 - 383 583 42.1 42.1
ObjNet 64.1 52.7 15.1 27.2 16.5 - 35.4 o144 291
IN-Cartoon 752 622 17.8 416 26.8 377 - 29.3 39.7
IN-Drawing 729 60.9 132 422 21.5 35.7 55.8 - 41.0

IN-C 78.1 66.6 23.1 427 28.1 411 60.9 410 -
IN-V2 81.5 - 272 459 3238 416 67.8 317 582
IN-A 81.5 70.7 - 46.2 32.8 43.0 67.8 377 589
IN-R 81.4 70.6 29.1 - 349 43 68.5 40.7 582
LoRA IN-Sketch 81.3 703 28.1 54.0 - 2.1 68.6 46.0 583
(Hu'etal.]2021] ObjNet 81.5 70.8 292 463 323 - 67.6 38.0 58.8
IN-Cartoon 81.4 702 273 470 33.1 416 - 38.6 517
IN-Drawing 81.4 70.5 21.7 49.7 36.7 424 68.5 - 59.0

IN-C 68.9 s6.6 SO 264 15.9 21.3 424 . -
IN-V2 81.6 - 332 482 333 4.6 67.1 384 59.7
IN-A 789 68.3 - 472 33.0 454 62.7 33.9 58.0
IN-R 78.1 67.3 30.3 - 415 411 68.1 53.4 56.4
EWC IN-Sketch 80.6 69.7 29.1 60.0 - 429 69.8 524 58.0
ObjNet 78.8 68.0 345 445 30.9 - 592 343 56.7
IN-Cartoon 81.0 68.9 28.4 486 329 420 - 426 552
IN-Drawing 80.7 69.0 267 50.0 37.1 413 68.3 - 58.1

IN-C 81.8 71.0 31.2 415 332 32 67.4 486 -
IN-V2 80.7 - 314 463 31.8 26 67.1 36.7 583
IN-A 80.0 69.3 - 46.2 31.6 421 64.5 37.0 57.8
IN-R 79.5 68.3 28.4 - 415 39.4 68.4 483 572
LwF IN-Sketch 77.8 66.2 25.4 60.9 - 40.9 66.1 438 545
ObjNet 79.1 67.3 30.7 422 296 - 61.7 311 55.1
IN-Cartoon 90.4 68.8 26.9 46.9 332 417 - 422 60.0
IN-Drawing 86.7 66.5 219 46.0 347 386 68.5 - 57.8

IN-C 99.8 64.7 17.1 34 29.0 36.0 91.6 65.1 -
IN-V2 79.4 - 342 46.6 313 43.1 65.2 363 57.6
IN-A 770 67.0 - 443 315 427 603 322 56.0
IN-R 75.4 65.0 27.6 - 474 39.5 64.3 49.1 535
LP-FT IN-Sketch 75.0 63.9 275 62.8 - 40.6 64.1 44.9 523
(Kumar et al.| ObjNet 774 66.1 315 414 27.9 - 592 28.0 534
IN-Cartoon 89.3 65.3 272 458 31.8 40.9 - 4238 56.0
IN-Drawing 853 63.4 215 46.7 349 375 67.9 - 555

IN-C 99.9 56.4 12.0 383 233 27.6 94.5 156 -
IN-V2 81.3 - 334 476 334 44.0 67.6 38.1 593
IN-A 80.6 69.8 - 417 339 454 66.1 38.0 589
IN-R 79.9 69.8 326 - 485 438 70.4 532 59.6
WiSE-FT IN-Sketch 80.0 69.2 29.3 60.7 - 426 69.6 49.8 58.0
(Wortsman et al.| b ObjNet 80.5 69.3 33.1 45.6 325 - 65.7 35.0 57.6
IN-Cartoon 86.7 69.5 302 417 34.0 43.1 - 439 58.4
IN-Drawing 85.1 69.0 217 494 37.8 425 70.8 - 60.4

IN-C 93.8 68.7 265 47.1 325 415 83.6 58.7 .
IN-V2 81.4 - 333 476 333 438 67.6 38.0 593
IN-A 80.4 69.8 - 417 33.6 45.1 65.6 37.6 589
T R I I - B A S
Oij:n[c 304 692 338 453 23 N 64.6 353 576
- IN-Cartoon 86.4 69.6 29.7 482 34.1 429 - 439 58.6
IN-Drawing 85.0 69.2 27.0 49.2 37.8 419 70.6 - 60.2

IN-C 94.2 69.3 272 48.0 34.0 419 84.1 59.7 -
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Table S14: The accuracy on each OOD dataset after fine-tuning ImageNet-21K pretrained ViT-S/32
with AugReg on the downstream datasets with various methods. Note that ImageNet-Drawing,
ImageNet-Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red
indicate relative performance increases and decreases, respectively, compared to the pretrained model.
Bold indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic OOD

Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 760 | 639 115 39.7 26.2 331 | 62.9 343 52.0
IN-V2 722 - 17.3 382 23.4 34.0 56.9 31.2 50.1
IN-A 64.3 537 - 333 20.9 319 46.9 247 44.0
IN-R 62.4 51.6 14.1 - 27 29.1 532 40.5 43.4
FT IN-Sketch 67.2 55.1 12.0 56.9 - 304 56.7 417 455
ObjNet 64.9 53.4 142 317 183 - 447 21.5 417
IN-Cartoon 84.6 56.2 12.8 387 24.6 303 - 35.6 452
IN-Drawing 75.4 53.0 9.6 38.0 26.1 25.8 55.9 - 46.9

IN-C 99.7 52.1 8.1 329 19.8 242 92.9 71.0 -
IN-V2 753 - 12.7 39.4 26.0 327 623 34.1 515
IN-A 735 61.6 - 385 252 323 60.7 326 50.4
IN-R 74.6 62.5 13.0 - 28.8 324 62.1 34.5 515
Lincar Probing IN-Sketch 715 60.1 133 492 - 33.1 59.6 36.6 49.6
ObjNet 74.5 62.9 127 40.1 263 - 61.6 33.1 52.1
IN-Cartoon 80.6 61.6 11.4 40.8 26.1 324 - 382 535
IN-Drawing 713 61.1 113 40.8 27.4 303 65.5 - 53.6

IN-C 93.6 522 10.7 335 20.6 253 792 49.0 -
IN-V2 69.9 - 9.6 36.9 22.5 33.1 53.6 28.5 42.6
IN-A 485 385 - 249 s8I 220 312 o 124 232
IN-R 58.5 48.0 6.7 - 311 255 462 34.4 323
Visual Prompt IN-Sketch 64.5 525 6.3 48.1 - 282 51.0 37.0 35.1
(Bahng et al.|2022] ObjNet 53.5 2.9 72 239 122 - 31.8 14.1 245
IN-Cartoon 69.0 56.1 74 380 223 30.0 - 30.6 36.0
IN-Drawing 63.6 51.3 5.5 37.8 229 253 49.5 - 36.6

IN-C 712 59.4 9.8 369 225 335 552 35.6 -
IN-V2 76.0 - 11.6 39.7 262 332 62.9 343 52.1
IN-A 76.1 64.0 - 403 265 34.1 63.0 34.1 53.1
IN-R 76.1 64.1 124 - 27.8 347 63.8 35.8 52.8
LoRA IN-Sketch 75.7 63.5 12.7 48.1 - 34.1 63.8 415 529
(Hu et al.|[2021} ObjNet 76.1 64.0 12.5 40.6 26.6 - 63.1 339 533
IN-Cartoon 75.9 63.7 11.7 40.7 26.6 337 - 35.0 514
IN-Drawing 75.5 63.5 109 437 302 32.8 63.4 - 523

IN-C 74.1 62.0 93 369 235 302 58.4 30.5 -
IN-V2 76.0 - 15.8 41.0 26.1 36.0 62.1 354 53.6
IN-A 709 59.1 - 383 24.0 35.8 549 28.1 50.2
IN-R 71.8 60.4 145 - 414 326 61.9 474 507
EWC IN-Sketch 74.9 62.9 132 534 - 34.6 64.7 455 526
(Kirkpatrick et al.|[2017) ObjNet 72.5 60.9 17.9 38.7 24.8 - 55.2 31.6 50.7
IN-Cartoon 75.0 61.8 11.7 24 269 33.1 - 373 48.8
IN-Drawing 742 61.9 11.6 43.7 29.8 33.0 61.8 - 523

IN-C 762 64.0 143 414 27.0 35.8 623 426 -
IN-V2 75.0 - 149 39.4 253 33.6 60.8 329 51.8
IN-A 73.1 61.1 - 382 24.4 33.6 577 31.5 50.8
IN-R 729 60.7 14.1 - 426 316 62.4 442 50.9
LwF IN-Sketch 7.2 59.1 11.9 553 - 326 60.0 40.5 489
(L1 & Hoiem|[2017] ObjNet 711 59.7 155 36.2 21.6 - 543 272 482
IN-Cartoon 88.0 61.5 12.6 403 26.4 32.1 - 37.8 537
IN-Drawing 81.4 58.2 10.6 39.1 274 28.8 62.2 - 52.1

IN-C 98.7 60.0 8.9 382 24.1 29.1 89.2 55.7 -
IN-V2 732 - 174 39.0 245 339 58.4 32.1 50.7
IN-A 69.2 582 - 35.0 22.9 334 539 28.6 482
IN-R 68.5 56.8 142 - 25 323 58.0 432 415
LP-FT IN-Sketch 67.8 56.5 13.0 573 - 320 57.6 39.9 46.9
(Kumar et al.|[2022} ObjNet 70.2 582 14.8 35.8 214 - 53.1 24.6 47.0
IN-Cartoon 87.3 577 132 39.2 252 312 - 37.8 50.1
IN-Drawing 79.1 552 10.7 385 269 263 60.0 - 503

IN-C 99.8 48.0 6.9 30.8 18.0 20.7 94.6 735 -
IN-V2 75.7 - 15.7 403 263 353 62.0 350 53.1
IN-A 745 62.9 - 40.0 26.1 36.6 60.2 342 52.8
IN-R 74.0 62.8 16.2 - 422 353 64.7 415 533
WiSE-FT IN-Sketch 74.2 62.2 13.1 544 - 34.1 63.9 4.2 52.1
(Wortsman et al.{2022b} ObjNet 74.5 62.6 159 39.1 25.4 - 59.5 322 51.8
IN-Cartoon 83.0 62.6 13.6 41.0 27.1 33.7 - 39.0 51.8
IN-Drawing 79.8 61.8 122 424 30.0 324 64.5 - 543

IN-C 93.0 61.8 12.8 404 267 324 83.5 56.9 -
IN-V2 75.7 - 15.6 404 263 353 61.9 350 53.1
IN-A 742 624 - 39.6 257 363 59.2 33.0 525
Model Soup IN-R 743 62.8 16.0 - 434 34.8 64.9 48.0 532
PREFLEWC LwF IN-Sketch 74.2 623 13.0 55.5 - 344 64.0 44.6 522
(Wortsman et al J202%a] ObjNet 74.1 62.6 172 39.1 253 - 58.4 320 517
IN-Cartoon 825 62.6 13.1 416 27.3 334 - 39.0 52.0
IN-Drawing 79.6 61.7 123 25 30.1 32.1 64.4 - 542

IN-C 91.5 63.1 132 412 27.3 333 81.0 545 -
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Table S15: The accuracy on each OOD dataset after fine-tuning ImageNet-21K pretrained ViT-L/16
with AugReg on the downstream datasets with various methods. Note that ImageNet-Drawing,
ImageNet-Cartoon, and ImageNet-C are generated from the ImageNet validation set. Green and red
indicate relative performance increases and decreases, respectively, compared to the pretrained model.
Bold indicates the best performance on each evaluation dataset.

Method Downstream ‘ Dye ‘ Realistic OOD Synthetic OOD

Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained | 858 | 762 555 64.4 51.8 528 | 79.5 64.6 722
IN-V2 83.8 - 59.7 66.2 51.0 54.1 77.0 63.9 71.0
IN-A 81.9 h - 66.1 510 523 75.1 61.4 704
IN-R 79.4 69.8 48.8 - 58.8 489 726 63.8 65.4
T IN-Sketch 81.6 728 52.0 763 - 525 75.6 64.7 67.6
ObjNet 823 732 582 62.0 50.4 - 745 56.2 68.4
IN-Cartoon 96.1 727 52.1 632 50.8 50.5 - 704 726
IN-Drawing 93.8 722 46.4 65.4 525 499 85.1 - 747

IN-C 99.9 70.1 379 58.7 458 44.0 98.8 89.9 -
IN-V2 85.0 - 57.1 64.1 512 51.9 78.4 63.5 714
IN-A 84.9 498 - 64.8 513 53.4 785 63.5 714
IN-R 83.9 435 563 - 50.7 51.1 765 61.7 69.8
Lincar Probing IN-Sketch 82.1 729 553 70.0 - 532 75.6 61.3 68.4
ObjNet 84.8 75.0 582 633 50.9 - 783 63.6 715
IN-Cartoon 92.6 74.8 56.0 63.8 50.6 527 - 68.5 765
IN-Drawing 89.1 75.1 55.0 64.3 512 517 84.1 - 76.0

IN-C 99.6 69.6 493 59.2 456 456 96.7 84.1 -
IN-V2 80.3 - 39.4 56.9 42.1 49.8 70.2 50.1 57.4
IN-A 712 66.8 - 52.6 372 51.1 64.8 434 505
IN-R 753 64.8 34.8 - 474 452 64.9 50.7 503
Visual Prompt IN-Sketch 733 62.8 257 63.5 - 38 64.5 51.2 48.6
(Bahng et al.|2022] ObjNet 774 66.9 40.8 52.1 36.1 - 62.8 388 477
IN-Cartoon 80.2 69.3 37.9 58.9 43.1 415 - 522 55.8
IN-Drawing 76.0 652 283 57.0 40.5 44.0 65.8 - 522

IN-C 81.1 70.5 428 543 415 513 69.9 51.8 -
IN-V2 85.9 - 56.2 64.5 519 533 795 64.8 723
IN-A 85.9 76.6 - 65.1 520 55.4 795 65.0 729
IN-R 85.9 76.6 58.8 - 525 55.2 79.5 65.3 726
LoRA IN-Sketch 85.9 76.4 58.0 67.0 - 54.7 79.6 65.6 725
(Hu et al.|[2021} ObjNet 85.8 76.3 59.9 65.3 52.0 - 79.3 64.9 72.9
IN-Cartoon 85.9 763 517 65.0 51.6 54.4 - 64.8 725
IN-Drawing 85.8 76.4 58.1 65.8 52.4 54.8 79.7 - 73.0

IN-C 86.7 76.5 58.0 65.3 523 55.0 80.6 69.2 -
IN-V2 84.3 - 527 66.7 513 519 776 65.1 71.0
IN-A 84.2 75.8 - 67.9 51.8 57.0 77.0 624 720
IN-R 84.6 75.3 627 - 60.0 55.0 779 67.7 720
EWC IN-Sketch 85.2 76.0 57.0 743 - 54.8 793 67.8 724
(Kirkpatrick et al.|[2017) ObjNet 83.6 744 61.4 64.3 51.6 - 75.3 61.4 712
IN-Cartoon 86.2 76.1 587 66.0 52.1 542 - 66.9 71.8
IN-Drawing 86.2 76.5 574 67.1 532 55.1 80.2 - 735

IN-C 87.4 76.4 575 65.8 525 53.1 81.7 712 -
IN-V2 84.9 - 55.8 65.1 50.6 52.6 782 63.1 713
IN-A 852 76.0 - 66.8 515 54.9 78.8 64.5 720
IN-R 85.1 56.9 57.0 - 59.8 48.0 789 67.5 714
LwF IN-Sketch 83.6 74.2 53.4 74.5 . 53.1 779 65.4 70.2
(L1 & Hoiem|[2017] ObjNet 85.0 75.4 60.5 64.6 512 - 77.8 61.7 71.5
IN-Cartoon 97.2 74.0 413 65.0 50.4 49.9 - 71.2 755
IN-Drawing 94.5 70.0 432 66.6 53.1 27 87.6 - 76.6

IN-C 99.9 724 415 63.1 50.0 474 98.9 89.4 -
IN-V2 84.6 - 59.9 65.8 52.1 53.6 78.0 63.6 71.4
IN-A 67.4 58.1 - 57.0 40.5 50.8 59.2 4.5 537
IN-R 63.1 55.1 439 - 40.6 46.5 553 472 49.4
LP-FT IN-Sketch 81.5 72.5 54.4 74.6 - 53.7 75.6 62.7 67.8
(Kumar et al.|[2022} ObjNet 83.9 74.1 61.1 64.2 50.7 - 76.9 60.8 70.6
IN-Cartoon 96.2 742 55.7 64.4 515 52.6 - 71.4 77.0
IN-Drawing 93.4 73.7 512 652 525 512 87.1 - 715

IN-C 99.9 69.6 45 59.0 45.0 446 98.3 89.7 -
IN-V2 85.7 - 61.9 663 522 559 793 66.0 735
IN-A 84.7 753 - 66.2 51.6 55.4 78.6 63.7 715
IN-R 85.1 76.1 61.5 - 60.9 55.7 792 69.4 73.0
WiSE-FT IN-Sketch 85.0 76.2 579 74.4 - 552 795 67.8 72.1
(Wortsman et al.{2022b} ObjNet 85.3 76.2 62.5 65.4 52.8 - 78.7 63.9 72.6
IN-Cartoon 923 76.1 593 653 527 54.9 - 70.5 75.6
IN-Drawing 91.2 76.0 57.1 67.0 54.4 55.1 84.8 - 76.8

IN-C 97.0 75.5 54.7 65.7 51.8 532 93.4 81.3 .
IN-V2 85.7 - 60.8 66.5 522 552 79.4 66.1 734
IN-A 85.4 763 - 67.6 526 56.0 79.1 65.3 727
Model Soup IN-R 853 76.4 61.7 - 61.1 55.1 79.4 69.4 733
PREFLEWC LwF IN-Sketch 85.0 76.0 572 75.0 - 55.0 795 68.0 723
(Wortsman et al J202%a] ObjNet 85.4 76.3 63.0 65.5 527 - 78.4 63.6 727
IN-Cartoon 923 76.0 572 65.8 523 53.8 - 70.7 75.8
IN-Drawing 91.2 76.4 56.5 67.3 54.4 54.5 84.9 - 774

IN-C 97.2 76.0 55.7 65.9 53.0 533 94.0 82.5 -
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1350
1351
1352
1353
1354
1355

1356 Table S16: The accuracy on each OOD dataset after fine-tuning ImageNet-1K pretrained ResNet-18

on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
1957 and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
1958 performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
1359 the best performance on each evaluation dataset.

1360
1361 Method Downstream Diye Realistic OOD Synthetic OOD
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
1362 Pretrained | 698 | 573 1.1 33.1 202 260 | 482 204 317
1363 IN-V2 67.1 - pmEzEm 310 17.7 25.1 427 17.2 29.9
IN-A 50.4 40.6 - 228 19.7 300 11 199
1364 IN-R 53.1 26 - 213 434 276 25.6
IN-Sketch 48.1 37.4 474 - 16.5 369 22.9
1365 T ObjNet 552 443 253 137 - 328 _%
1366 IN-Cartoon 75.7 452 28.8 173 20.3 - 16.3 20.0
1367 IN-C 99.2 26.6 134 -
IN-V2 69.0 - L1 316 18.8 24.6 45.4 19.7 29.8
1368 IN-A 66.1 535 - 30.8 18.7 236 435 205 28.7
IN-R 64.3 517 12 - 23.9 21.6 48.6 237 25.9
1369 ) ) IN-Sketch 15 -
Linear Probing ObjNet 30.0 166
1370 IN-Cartoon 30.7 18.5
IN-Drawing 22.8 135
137 IN-C 28.1 16.1
1372 IN-V2 30.7
IN-A
1373 IN-R
Visual Prompt IN-Sketch
1374 [022] ObjNet
IN-Cartoon
1375 IN-Drawing
1376 e
IN-V2
1377 IN-A
IN-R
1378 EWC IN-Sketch
(Kirkpatrick et al'] 2017) ObjNet
1 379 IN-Cartoon
IN-Drawing
1380 IN-C
1381 IN-V2
IN-A
1382 IN-R
LwF IN-Sketch
1383 (& Hoiem]20T7 ObjNet
IN-Cartoon
1384 IN-Drawing
IN-C
1385
IN-V2
1386 IN-A
IN-R
1387 LP-FT IN-Sketch
Kamar el 202 | ot
1388 IN-Cartoon
IN-Drawing
1389 INC
1390 IN-V2 69.6 329 19.9 263 47.0 19.8 323
IN-A 66.5 54.7 - 315 189 26.5 455 18.4 307
1391 IN-R 662 s42  [URO - [E9 257 54.0 316 336
WiSE-FT IN-Sketch 64.9 523 1.5 46.6 - 24.1 50.3 30.2 29.8
1392 (Wortsman et al.|[2022b) ObjNet 67.2 549  [2E 326 19.3 - 4.9 17.6 30.4
1 IN-Cartoon 76.5 54.4 15 335 20.5 25.0 - 21.2 28.8
393 IN-Drawing 68.6 514 1.6 328 208 21.1 419 - 28.8
1394 IN-C 86.0 529 |19 | 354 20.9 242 68.0 400
IN-V2 69.6 - 1.6 328 19.7 26.2 46.7 20.1 322
1395 IN-A 65.1 535 - 30.7 17.6 258 443 167 292
IN-R 65.9 540 Wz - [ 371 254 53.8 31.6 329
1396 PRE ) o IN-Sketch 632 509 L5 474 - 230 497 306 282
{Wortsman et alJ20273] ObjNet 66.3 542 [ZENN 323 18.6 - 444 17.0 29.3
1397 ) IN-Cartoon 74.8 53.1 1.5 33.6 20.6 243 - 20.9 27.5
1398 IN-Drawing 62.6 468 17 311 19.8 18.0 357 - 242
IN-C 843 53.9 17 355 212 25.0 64.9 385 -
1399
1400
1401
1402
1403
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Table S17: The accuracy on each OOD dataset after fine-tuning ImageNet-1K pretrained ResNet-50
on the downstream datasets with various methods. Note that ImageNet-Drawing, ImageNet-Cartoon,
and ImageNet-C are generated from the ImageNet validation set. Green and red indicate relative
performance increases and decreases, respectively, compared to the pretrained model. Bold indicates
the best performance on each evaluation dataset.

Method Downstream Dpre ‘ Realistic OOD Synthetic OOD
Dataset IN IN-V2 IN-A IN-R IN-Sketch ObjNet IN-Cartoon IN-Drawing IN-C
Pretrained 803 | 695 16.7 416 28.4 427 61.1 311 46.6
IN-V2 79.6 - 182 424 28.7 418 58.1 31.0 47.0
IN-A 75.7 65.2 - 40.6 28.0 426 524 25.8 463
IN-R 72.5 61.7 16.5 - 49.1 372 61.7 46.0 437
FT IN-Sketch 513 457  [SSI 550 - 25.6 489 30.3 233
ObjNet 753 63.5 22.0 385 233 - 53.0 227 41.8
IN-Cartoon 81.4 58.8 129 39.6 28.0 34.6 - 25.1 319
IN-Drawing 429 303 242 -
IN-C 99.7 56.5 - 382 23.1 283 89.3 -
IN-V2 79.6 - 124 41.0 27.5 40.1 56.5 34.4 45.6
IN-A 782 66.8 - 40.8 28.0 411 55.0 352 45.4
IN-R 76.2 64.5 16.7 - 315 39.2 60.0 352 40.6
. . IN-Sketch -
Linear Probing ObjNet 7.0 253
IN-Cartoon 115 26.0
IN-Drawing 17.7
IN-C 16.3 23.6
IN-V2 75.4 - 119 37.5 242 39.9 51.8 24.9 364
IN-A 73.1 613 - 37.0 23.4 413 48.8 219 32.8
IN-R 732 61.1 13.1 - 28.9 38.5 515 28.0 32.8
Visual Prompt IN-Sketch 73.8 61.5 123 434 - 39.0 50.9 28.1 33.0
ObjNet 72.7 60.5 135 34.6 229 - 472 19.9 33.1
IN-Cartoon 745 623 113 38.1 243 38.1 - 24.7 345
IN-Drawing 742 623 113 39.6 26.4 37.9 523 - 35.1
IN-C 75.0 63.4 119 37.0 237 39.8 51.8 28.1 -
IN-V2 80.2 - 13.6 415 283 413 58.0 31.6 46.0
IN-A 783 67.5 - 429 28.8 43.1 56.7 31.9 46.8
IN-R 77.0 65.4 174 - 403 402 64.8 403 42.9
EWC IN-Sketch 327 - 214
(Kirkpatrick et al.] 2017} ObjNet 18.7 40.7 257 24.0 413
IN-Cartoon 114 255 25.4 33.1
IN-Drawing 172 - [ ]
IN-C 18.0 38.0 253 302 -
IN-V2 79.7 - 19.4 43.1 29.0 423 587 31.8 415
IN-A 76.4 65.8 - 413 28.6 4238 535 26.6 46.8
IN-R 73.7 63.0 17.0 - 493 38.0 62.8 46.6 44.9
LwF IN-Sketch 543 43.1 51.8 - 24.5 415 29.7
ObjNet 76.7 65.3 21.9 39.7 24.6 - 553 24.1 43.1
IN-Cartoon 82.4 60.4 14.5 41.0 29.1 35.8 - 26.9 34.6
IN-Drawing 224 -
IN-C 99.7 58.4 389 235 29.7 90.9 -
IN-V2 79.6 - 17.7 423 285 414 583 31.6 47.1
IN-A 763 65.8 - 402 28.1 43.0 526 26.8 46.4
IN-R 73.4 623 163 - 489 37.9 62.5 46.6 442
LP-FT IN-Sketch 57.6 460 SN 555 - 259 49.1 316 242
ObjNet 75.5 63.6 215 39.1 237 - 54.0 229 418
IN-Cartoon 81.7 59.0 12.8 39.6 28.1 34.5 - 25.8 322
IN-Drawing 46.4 299 229 -
IN-C 99.6 56.9 37.8 229 28.4 88.7 -
IN-V2 80.7 - 173 25 292 26 60.9 323 48.1
IN-A 80.1 69.5 - 43.0 30.1 45 60.1 316 48.9
IN-R 79.2 68.5 18.6 - 452 25 67.7 47.1 49.3
WiSE-FT IN-Sketch 76.6 65.3 9.9 56.7 - 383 63.4 426 415
[20226] ObjNet 79.7 68.4 205 420 274 - 60.1 295 46.8
IN-Cartoon 83.8 67.5 16.4 433 29.7 40.9 - 31.8 42.8
IN-Drawing 78.8 64.6 124 426 305 35.0 58.6 - 418
IN-C 91.4 67.4 113 4.2 29.4 39.0 79.1 50.8 -
IN-V2 80.6 - 16.8 427 29.4 423 60.1 322 48.0
IN-A 79.5 68.6 - 43.1 30.0 442 58.8 312 489
Model Soup IN-R 78.4 67.7 18.9 - 472 418 673 416 48.4
PRE.FLEWC L IN-Sketch 74.0 627 8.9 58.4 - 36.0 60.9 45.0 387
(Wortsman et al 130 ObjNet 79.1 67.7 21.1 418 27.1 - 593 27.9 45.7
IN-Cartoon 82.1 65.2 15.0 429 29.5 39.6 - 30.0 39.5
IN-Drawing 622 495 8.9 36.8 28.6 417 - 289
IN-C 91.2 67.3 12.1 443 29.6 39.5 78.4 52.1 -
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Table S18: Accuracy of ImageNet-1K with AugReg pretrained ViT-B/16 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is
averaged across 5 levels of severity.

Method ‘ Fine-Tuning ‘ Avg. ‘ Noise Blur Weather Digital

Dataset © | Gauss. Shot Impulse | Defocus Glass ~Motion Zoom | Snow Frost Fog  Bright | Contrast Elasic Pixel JPEG

Pretrained | 560 | 57 54 54 49 42 53 46 48 55 61 T4 | 56 59 67 66

IN-V2 574 56 54 53 51 40 55 46 53 59 65 4 59 58 68 67

IN-A 535 53 51 50 50 38 52 39 50 56 57 70 56 51 65 64

IN-R 520 52 50 49 46 44 49 37 49 55 57 66 53 51 62 61

FT IN-Sketch 538 55 53 52 46 39 49 43 51 56 58 70 55 55 63 62

ObjNet 523 52 48 a8 46 37 51 38 50 55 58 70 51 52 64 63

IN-Cartoon | 513 53 50 50 44 35 48 35 48 50 54 74 53 53 65 58

IN-Drawing | 560 58 56 55 46 43 52 40 55 62 6l 74 53 57 66 62

IN-V2 559 56 54 54 49 42 53 46 48 55 6l 73 56 59 66 65

IN-A 558 56 53 53 49 42 54 46 48 55 6l 73 57 59 66 65

IN-R 562 56 54 54 49 44 54 47 49 55 6l 73 56 60 66 66

Linear Probing IN-Sketch 545 54 2 52 48 41 51 45 48 54 59 M2 55 58 65 64

ObjNet 561 56 54 54 49 43 54 48 48 56 62 T3 53 60 66 65

IN-Cartoon | 556 56 54 53 48 42 52 46 48 55 59 75 54 59 67 67

IN-Drawing | 543 57 5555 43 43 50 44 51 61 49 74 39 59 66 67

IN-V2 49 44 2 4 41 35 46 42 42 46 51 6 48 55 59 57

IN-A 380 33 3129 31 24 36 31 35 38 43 60 37 46 48 49

Visual Prompt IN-R 401 39 38 36 33 28 36 30 3 41 41 6l 38 45 50 50

{afing eCaL ]P0 IN-Sketch 43 4 40 37 29 40 36 39 45 46 65 47 49 54 55

ObjNet 353 28 26 24 28 22 33 29 2 35 41 el 37 44 45 44

IN-Cartoon | 41.8 = 39 37 36 34 27 38 33 36 38 42 66 43 50 55 53

IN-Drawing | 442 45 PEIE] 33 32 38 32 41 51 4 6 39 50 56 52

IN-V2 561 57 54 54 49 43 53 46 48 55 6l 74 57 59 67 66

IN-A 565 57 54 54 49 44 55 48 49 57 el 74 52 60 67 66

IN-R 567 57 54 54 50 44 54 48 49 56 6 T4 56 60 67 66

Pem c%‘;‘ffAml IN-Sketch 566 56 54 54 51 43 53 47 50 56 6 74 57 59 67 66

ObjNet 550 57 54 54 48 43 54 47 48 55 55 T4 44 60 67 66

IN-Cartoon | 546 56 53 53 48 43 50 45 48 54 56 73 50 58 66 65

IN-Drawing | 551 58 56 56 44 45 51 43 51 63 54 T4 43 59 66 66

IN-V2 582 58 55 55 52 44 56 49 52 58 64 75 59 61 68 67

IN-A 566 55 53 5 52 42 56 46 52 58 6 73 59 57 67 66

IN-R 561 55 54 53 50 44 53 43 53 59 6 72 58 56 64 65

‘Kirkpmfﬁfu,_ 5677 | IN-Sketch 572 57 56 55 50 44 54 47 52 57 6l 74 57 59 67 67

ObjNet 569 56 53 53 51 43 56 47 52 8 6 T4 58 59 67 66

IN-Cartoon | 547 55 2 52 48 40 52 43 48 54 60 73 56 58 66 64

IN-Drawing | 583 59 57 57 50 44 55 45 54 63 65 T4 59 60 68 66

IN-V2 579 57 55 54 51 42 55 47 5359 6 75 60 59 69 68

IN-A 572 56 54 54 52 42 55 45 53 60 62 73 59 57 68 66

IN-R 572 57 56 55 50 48 54 43 54059 62 72 57 57 67 66

0T HE}“UFH T IN-Sketch 552 56 54 53 48 40 51 45 52 57 60 72 56 57 65 64

ObjNet 563 56 53 53 51 41 55 44 52 57 6 73 57 57 67 66

IN-Cartoon | 556 56 53 53 49 40 52 41 51055 59 77 57 58 68 65

IN-Drawing | 582 59 56 56 50 45 55 43 55 63 64 77 56 59 69 65

IN-V2 576 57 54 54 51 41 55 46 53059 65 T4 60 59 68 67

IN-A 562 55 52 52 51 41 55 43 53 59 6 73 59 56 67 65

IN-R 553 55 54 52 48 47 52 41 52 58 60 70 56 56 65 64

i Kum;‘;’ Fle SR IN-Sketch 544 54 53 52 48 40 50 44 51 5 5 70 56 56 64 63

ObjNet 549 54 51 51 48 40 54 43 51 57 6l 72 54 56 66 64

IN-Cartoon | 528 53 50 50 46 37 49 38 49 2 55 75 54 55 66 61

IN-Drawing | 560 59 56 56 44 44 52 40 56 63 57 76 49 58 67 64

IN-V2 580 58 55 55 51 42 55 47 52 8 65 75 60 60 69 68

IN-A 578 57 5555 52 43 56 46 53 59 64 74 60 59 68 66

WISEFT IN-R 596 59 58 57 53 49 57 48 55 6l 65 75 60 61 69 68

(Worsman ot alJp0755) | IN-Sketch 573 58 56 56 50 42 53 47 53 59 63 74 59 59 67 66

ObjNet 516 57 54 54 51 43 56 46 53 58 64 T4 59 59 68 67

IN-Cartoon | 563 57 5455 50 41 53 43 5155 6l 76 58 59 68 65

IN-Drawing | 595 61 59 59 51 45 56 46 55 63 65 77 59 61 69 67

IN-V2 580 S8 5555 51 43 55 47 52 59 64 75 60 60 69 68

IN-A 578 57 55 54 52 43 56 46 5359 64 T4 60 58 68 67

Model Soup IN-R 596 59 58 57 53 49 57 47 55 6l 65 74 60 61 69 68

PRE-FT-EWC-LWF IN-Sketch 57.5 58 56 56 50 42 53 47 53 59 63 74 59 59 67 66

(Wortsman et al.f2022a] | ObjNet 577 57 54 54 52 43 56 47 53 58 64 74 59 59 68 67

IN-Cartoon | 562 57 54 54 50 41 53 43 51 55 6l 76 58 59 68 65

IN-Drawing | 59.7 61 59 59 51 45 56 46 55 6 66 77 59 61 69 67

28



Under review as a conference paper at ICLR 2026

Table S19: Accuracy of ImageNet-1K with SAM pretrained ViT-B/16 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is
averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur ‘Weather Digital
Dataset Method Avg. . . - .
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG

Pretrained | 546 | 53 50 51 50 48 55 47 | 4 51 51 73] 46 64 68 67
IN-V2 568 | 51 49 48 54 49 59 50 51 53 59 75 52 65 69 68
IN-A 513 | 42 39 36 56 45 56 43 46 46 56 71 52 58 61 61
IN-R 539 | 49 8 47 53 51 54 42 50 54 55 70 52 58 62 64
- IN-Sketch 557 | 53 52 sl 52 46 55 49 50 52 59 72 52 60 66 66
ObjNet 522 | 43 4 38 56 46 55 47 47 48 54T 49 60 64 64
IN-Cartoon | 513 | 44 2 39 50 40 53 42 46 45 54 74 52 59 66 65
IN-Drawing | 554 | 54 53 52 47 48 54 43 51 59 55 74 47 61 67 66
IN-V2 547 | 52 50 50 50 49 55 47 47 51 5273 47 64 68 67
IN-A 545 | 52 50 49 49 48 55 47 47 51 510073 47 64 68 67
IN-R 546 | 52 50 49 49 49 54 47 47 sl 510073 46 64 68 67
Lincar Probing IN-Sketch 541 | 52 50 50 49 48 53 47 48 51 50 72 46 63 67 66
ObjNet 546 | 52 50 50 50 48 54 47 47 51 52 73 47 64 68 67
IN-Cartoon | 538 | 52 50 49 49 48 54 46 46 S0 46 T3 43 64 69 67
IN-Drawing | 546 | 53 51 51 48 49 53 46 48 53 50 73 46 64 68 67
IN-V2 47 | @ 4 40 39 37 42 39 36 40 38 66 34 57 58 61
IN-A 304 | 26 25 2 22 24 27 25 26 29 26 53 22 43 41 44
IN-R 368 | 38 37 36 27 28 31 28 3 35 26 60 22 48 51 56
Visual Prompt IN-Sketch 363 | 36 35 34 27 27 30 27 3 36 24 6l 21 48 49 57
(Bahng et alJ2022] ObjNet 353 | 31 30 27 29 29 32 31 28 32 30 59 25 49 46 50
IN-Cartoon | 423 | 43 4 40 34 36 39 38 35 39 25 | 67 23 54 62 62
IN-Drawing | 422 | 46 45 44 31 37 36 34 39 46 I8 64 |16 55 61 62
IN-V2 547 | 52 50 50 50 49 55 47 47 sl 2 M 47 64 68 67
IN-A 548 | 52 50 50 50 49 55 47 47 51 2 T3 47 64 68 67
IN-R 547 | 52 50 50 50 49 55 47 47 51 51073 46 64 68 67
IN-Sketch 546 | 52 50 50 50 48 54 47 48 51 51073 47 64 68 67
ObjNet 547 | 52 50 50 50 48 55 47 47 51 2 013 47 64 68 67
IN-Cartoon | 53.7 | 52 50 50 49 49 54 47 46 51 4T3 42 64 69 67
IN-Drawing | 545 | 53 51 50 49 49 53 47 48 53 48 T3 45 64 68 67
IN-V2 551 | 52 50 50 50 49 55 48 48 51 53 4 47 64 68 67
IN-A 547 | 48 46 44 55 50 57 48 49 52 4073 48 64 66 67
IN-R 563 | 53 51 50 53 50 57 48 49 5355 74 50 65 68 69
EWC IN-Sketch 556 | 53 52 sl 51 50 55 47 48 52 52 T3 48 64 69 68
ObjNet 565 | st 49 48 55 51 58 51 49 52 51 74 50 65 68 69
IN-Cartoon | 543 | 51 49 48 50 47 54 46 47 50 51 74 48 63 69 67
IN-Drawing | 569 | 55 54 54 51 50 56 47 50 56 55 74 50 65 69 68
IN-V2 568 | 52 50 49 54 49 58 50 51 53 58 75 52 65 69 68
IN-A 539 | 45 2 40 57 48 58 47 49 49 8 T3 54 61 64 65
IN-R 560 | 51 51 49 54 52 56 45 52 55 58 T2 53 61 65 66
LwF IN-Sketch 563 | 53 52 sl 52 47 56 49 51 53 59 73 53 61 67 67
ObjNet 550 | 47 5 @ 57 48 58 50 9 50 5773 52 63 67 66
IN-Cartoon | 53.1 | 46 4 a0 51 43 54 44 47 41 5575 53 61 67 66
IN-Drawing | 562 | 55 53 53 48 48 55 44 52 60 56 74 48 62 68 67
IN-V2 568 | 51 49 48 54 49 59 50 51 53 58 75 52 65 69 68
IN-A 523 | 43 40 37 57 46 57 45 47 41 51T 53 59 62 63
IN-R 545 | 50 50 48 53 52 55 43 51 55 55 71 48 60 63 65
LP-FT IN-Sketch 556 | 53 52 sl 52 47 55 48 50 52 58 72 52 60 66 66
{Kumar et al. 2027 ObjNet 530 | 44 2 39 56 47 56 47 48 49 4 T2 49 61 64 65
IN-Cartoon | SL.1 | 44 42 40 49 40 52 41 46 46 52 74 51 59 66 65
IN-Drawing | 538 | 54 52 sl 44 48 52 43 51 59 48 T3 38 61 67 65
IN-V2 561 | 52 50 50 52 49 57 49 50 52 56 75 50 65 69 68
IN-A 570 | 51 49 4 54 50 59 50 52 53 59 75 53 65 69 68
IN-R 587 | 56 55 54 54 52 58 49 53 56 60 75 54 65 70 69
WiSE-FT IN-Sketch 568 | 55 53 53 52 48 56 49 52 54 57 74 51 64 68 68
ObjNet 564 | 51 49 48 54 49 58 50 51 52 58 74 51 65 69 68
IN-Cartoon | 552 | 50 8 47 51 46 56 47 49 50 56 75 52 64 69 68
IN-Drawing | 57.9 | 57 5555 51 50 57 47 53 8 57 75 51 65 70 68
IN-V2 561 | 52 50 50 52 49 57 49 50 52 56 75 50 65 69 68
IN-A 57.0 | 50 47 46 56 51 60 50 52 53 60 75 54 65 68 69
IN-R 587 | 56 55 54 55 52 58 49 53 56 60 75 54 65 69 69
PR S o IN-Sketch | 570 | 55 5353 52 m 56 49 2 s 57 T4 51 64 ® 68
ObjNet 567 | 51 48 48 55 50 59 51 51 52 58 75 52 65 68 68
IN-Cartoon | 550 | 50 8 47 51 46 55 46 49 50 5575 52 63 69 68
IN-Drawing | 580 | 57 55 55 51 50 57 47 53 8 57 75 51 65 70 68
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Table S20: Accuracy of ImageNet-21K pretrained ViT-B/16 with different fine-tuning methods and
downstream datasets on each ImageNet-C corruption For each corruption, accuracy is averaged across
5 levels of severity.

. ‘ ‘ ‘ Noise Blur ‘Weather Digital
Dataset Method Avg. . . N "
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG

Pretrained | 583 | 55 53 53 56 50 60 52 |3 s4 5T 5 52 64 6

IN-V2 585 | s1 49 48 60 49 62 53 54 5 6 76 56 63 72 70

IN-A 550 | 47 45 43 56 45 60 50 51 50 570073 55 58 69 66

IN-R 529 | 48 47 46 51 49 53 44 48 52 570 50 56 65 63

FT IN-Sketch 555 | 50 49 48 53 47 56 50 51 5451 T2 53 59 69 66

ObjNet 528 | 45 2 40 55 41 57 48 47 41 5 T2 52 57 68 66

IN-Cartoon | 529 | 44 41 39 53 41 57 46 48 46 5476 53 58 71 67

IN-Drawing | 553 | 52 51 51 48 47 55 44 52 59 55 74 49 60 69 64

IN-V2 585 | 55 53 53 56 50 61 52 53 54 58 75 53 64 72 69

IN-A 587 | 55 53 52 56 50 61 54 54 5459 75 53 65 7 70

IN-R 567 | 55 53 53 52 49 56 50 52 54 52 74 48 63 70 69

Linear Probing IN-Sketch 564 | 55 53 53 53 49 57 49 51 53 52 73 48 62 71 69

ObjNet 589 | 55 53 53 57 50 61 54 53 5459 75 53 65 71 70

IN-Cartoon | 569 | 54 53 52 52 47 58 50 52 52 5476 50 63 72 70

IN-Drawing | 590 | 56 55 55 54 50 60 52 5457 58 76 51 65 72 70

IN-V2 455 | 42 41 39 43 34 45 43 3 40 42 66 37 55 59 59

IN-A 383 | 35 33 31 32 25 37 34 2 33 38 59 31 49 52 52

) IN-R 383 | 36 35 33 34 28 35 33 32 36 32 60 28 47 52 52

Visual Prompt_ IN-Sketch 411 | 39 38 36 37 29 38 36 3 38 36 63 30 50 55 57
(Bahng et al. 2022} ; .

ObjNet 369 | 33 31 29 32 25 35 34 29 31 35 59 29 48 50 53

IN-Cartoon | 41.9 | 37 36 34 39 29 41 38 36 35 37 65 32 52 58 57

IN-Drawing | 418 | 40 40 38 36 32 38 36 3 43 32 63 25 52 57 57

IN-V2 584 | 55 53 53 56 50 60 52 53 545175 52 64 72 69

IN-A 589 | 55 53 52 56 50 61 54 54 54 59 76 53 65 72 70

IN-R 536 | 54 52 52 46 46 50 46 51 53 4 07 40 61 68 68

e c%‘;}‘_f"zoz]: IN-Sketch 563 | 54 53 52 52 50 56 49 51 535 73 48 62 71 69

ObjNet 592 | 55 53 53 57 50 62 55 53 5459 76 53 65 72 71

IN-Cartoon | 56.1 | 54 52 52 51 47 57 49 51 52 5275 49 61 71 69

IN-Drawing | 580 | 56 54 54 53 48 59 51 53 s6 5175 48 64 7 69

IN-V2 594 | 55 53 52 58 51 62 54 54 54 59 76 54 65 73 70

IN-A 588 | 51 49 49 60 49 63 54 55 54 62 76 56 63 72 69

IN-R 57.6 | 54 53 52 55 50 58 50 52 55 59 74 54 62 68 67

IKirkme,‘:"e?a]_ 5077 | IN-Sketch 593 | 56 55 54 57 51 61 53 5455 59 76 55 64 72 69

ObjNet 582 | 53 51 51 58 49 62 53 53 52 60 74 53 63 7 69

IN-Cartoon | 567 | 51 49 49 55 46 59 49 52 51 57 76 54 62 72 68

IN-Drawing | 594 | 55 54 54 57 51 62 52 53 59 6l 75 55 65 71 68

IN-V2 593 | 53 52 sl 59 51 62 54 54 54 6l 76 55 64 73 70

IN-A 58.1 | 51 49 48 57 48 62 53 54 54 6l 75 56 62 71 68

. IN-R 573 | 53 52 sl 56 53 58 49 52 55 5173 53 61 69 67

& Hk:g“ 50T IN-Sketch 573 | 52 51 50 55 48 58 51 53 55 58 74 55 61 70 68

ObjNet 570 | 50 8 47 57 47 60 52 51 52 59 74 55 62 71 68

IN-Cartoon | 57.9 | 51 48 47 57 47 61 51 53 52 59 078 57 64 74 70

IN-Drawing | 58.1 | 55 53 53 52 50 59 48 54 6l 58 76 52 63 72 67

IN-V2 587 | 52 50 49 60 49 62 53 54 54 6l 76 55 63 73 70

IN-A 567 | 49 47 46 57 46 61 52 53 5259 74 56 61 70 67

IN-R 554 | 51 50 49 53 51 55 46 51 5455 T2 52 59 67 66

‘Kuma';epgif 55791 IN-Sketch 558 | 52 51 50 53 46 56 48 51 5455 T2 52 59 69 67

ObjNet 555 | 48 45 43 57 44 60 51 51 51 57 74 54 61 70 68

IN-Cartoon | 544 | 46 4 4w 54 2 58 47 50 48 5577 54 60 73 68

IN-Drawing | 560 | 53 52 52 48 48 55 45 53 60 56 75 48 61 70 66

IN-V2 593 | 54 52 51 58 50 62 53 55 55 60 76 55 64 73 70

IN-A 590 | 53 51 50 58 50 62 54 55 55 6l 76 56 64 72 69

) IN-R 600 | 55 54 53 58 54 61 53 55 58 6l 76 56 64 72 69

[ W(,m“f:;‘sgﬂ o555 | IN-Sketch 592 | 55 54 53 56 50 60 53 55 57 60 75 56 63 72 69

ObjNet 582 | 52 50 49 58 49 61 53 53 53 60 75 55 63 72 69

IN-Cartoon | 58.1 | 52 49 49 57 47 61 51 54 52 59 71 56 64 74 70

IN-Drawing | 59.8 | 57 55 55 55 51 61 51 56 60 60 77 54 65 73 69

IN-V2 595 | s4 52 52 59 51 62 54 55 55 60 76 55 64 73 70

IN-A 59.1 | 52 50 49 58 49 63 54 55 55 62 76 57 64 72 69

Model Soup IN-R 598 | 55 54 53 58 54 61 52 55 58 60 76 56 64 71 69

PRE-FT.-EWC-LwF IN-Sketch 594 | 55 54 53 57 50 61 53 55 57 60 76 56 64 72 69

(Wortsman et al.f2022a] | ObjNet 583 | 53 50 50 58 49 61 53 53 53 60 75 55 63 72 69

IN-Cartoon | 582 | 52 49 49 57 47 61 51 53 52 5 77 56 64 74 70

IN-Drawing | 60.1 | 57 55 55 55 51 61 51 56 6l 61 77 55 65 73 69
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Table S21: Accuracy of ViT-B/16 pretrained on ImageNet-21K-P, using different fine-tuning methods
and downstream datasets on each ImageNet-C corruption For each corruption, accuracy is averaged

across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. . . - .
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG

Pretrained | 614 | 60 59 58 57 46 60 3]s 55 65 719 69 64 0 7

IN-V2 62.1 58 57 55 62 48 63 55 57 55 67 79 69 62 73 73

IN-A 60.5 56 55 52 63 48 63 53 54 51 64 71 69 60 71 72

IN-R 575 55 55 53 56 50 57 47 52 55 59 73 57 58 66 68

FT IN-Sketch 59.3 57 57 56 54 44 58 52 54 56 61 76 65 60 70 70

ObjNet 57.7 54 54 50 58 43 60 50 49 48 60 76 65 58 69 71

IN-Cartoon 56.1 53 52 49 55 38 58 47 51 47 59 79 63 58 65 66

IN-Drawing 57.9 60 58 58 46 46 57 46 54 61 57 78 57 60 66 65

IN-V2 614 | 59 59 58 57 46 60 53 55 55 65 79 69 64 70 71

IN-A 61.8 59 59 58 58 46 61 54 56 55 66 79 70 64 70 71

IN-R 61.0 59 58 57 56 46 60 52 55 55 64 79 68 64 70 71

Linear Probing IN-Sketch 60.8 58 57 56 57 45 59 52 55 55 64 78 69 64 70 71

ObjNet 61.9 59 59 58 58 47 61 54 55 55 66 79 70 64 70 71

IN-Cartoon 61.3 59 59 58 56 45 60 52 55 55 65 80 69 64 71 72

IN-Drawing 62.0 60 59 58 56 47 60 52 57 59 64 80 66 66 72 73

IN-V2 49.6 45 44 43 45 34 46 45 43 44 54 72 52 56 59 61

IN-A 46 | 38 36 35 40 29 43 40 37 39 52 68 49 51 54 58

. IN-R 405 35 35 33 35 26 35 33 35 41 45 65 42 48 45 53
Visual Prompt

ol IN—‘Sketch 44.1 40 40 38 37 27 39 37 39 44 48 67 46 51 50 57

ObjNet 348 | 27 26 28 22 32 30 27 30 41 62 37 43 43 49

IN-Cartoon 42 | 37 36 34 40 28 42 39 37 38 49 70 48 52 57 57

IN-Drawing | 44.3 44 44 42 37 32 38 36 39 48 42 66 38 52 53 55

IN-V2 61.3 59 59 57 57 46 60 53 55 55 64 79 69 64 70 72

IN-A 62.1 59 59 57 58 48 61 54 55 55 66 79 71 65 71 71

IN-R 61.2 59 58 57 56 47 60 53 55 55 65 79 68 64 70 72

e CI;(;FA IN-Sketch 61.4 59 59 57 58 46 60 53 55 56 64 79 68 64 71 72

ObjNet 62.1 59 59 58 59 48 61 54 55 55 66 79 71 65 71 72

IN-Cartoon 60.3 58 58 57 55 45 58 52 54 54 62 79 66 63 70 72

IN-Drawing 61.6 59 59 58 56 47 59 51 57 59 64 79 67 65 71 72

IN-V2 62.4 60 59 58 58 47 62 54 57 56 66 80 70 65 72 72

IN-A 63.7 59 59 57 63 49 65 57 58 56 69 80 72 65 73 73

IN-R 553 58 58 56 41 45 52 45 51 56 50 75 50 60 63 69

IN-Sketch 61.4 60 60 58 55 46 60 54 55 57 64 78 67 64 70 72

ObjNet 62.5 59 59 58 60 47 62 55 56 55 67 80 70 64 72 72

IN-Cartoon 59.9 57 56 55 56 42 59 51 54 53 64 79 70 63 70 71

IN-Drawing 60.9 60 60 58 53 48 60 51 57 62 62 78 61 64 68 70

IN-V2 62.9 59 58 57 62 48 63 55 58 56 67 80 71 64 73 73

IN-A 63.5 59 59 57 63 49 65 57 58 57 68 79 71 64 73 73

LwE IN-R 62.0 59 59 57 59 53 61 53 57 59 65 77 66 63 71 71

IN-Sketch 61.1 59 59 57 57 45 60 54 56 57 64 77 68 62 71 71

ObjNet 618 | 59 59 56 61 46 63 54 55 54 66 79 69 62 72 72

IN-Cartoon 61.3 58 57 55 60 44 62 53 56 54 65 82 68 64 70 71

IN-Drawing 61.2 61 60 58 51 48 61 50 58 63 62 80 64 63 70 69

IN-V2 62.5 58 58 56 62 47 63 55 57 55 67 79 71 63 73 73

IN-A 62.6 58 57 55 63 50 65 56 57 55 67 79 70 63 73 72

IN-R 60.5 57 57 55 57 52 60 51 55 58 63 76 64 62 70 70

5 IN-Sketch 60.2 58 57 56 56 45 59 52 56 56 63 77 66 61 70 71

ObjNet 60.6 57 57 54 60 46 62 52 54 53 64 78 67 61 71 72

IN-Cartoon 58.8 56 55 53 58 40 60 50 54 51 62 80 65 61 68 69

IN-Drawing 58.7 60 59 58 48 46 58 46 56 62 58 79 60 61 67 66

IN-V2 63.3 60 59 58 61 48 63 55 58 57 68 80 72 65 73 73

IN-A 64.1 60 60 58 63 49 65 57 59 58 69 80 73 65 73 73

) IN-R 64.3 61 61 60 61 52 63 55 59 61 68 80 71 66 73 73

m IN-Sketch 62.7 61 60 59 58 46 61 55 58 58 66 79 71 64 72 73

ObjNet 62.9 60 59 58 61 47 63 55 57 56 67 80 71 64 73 73

IN-Cartoon 61.4 59 58 56 59 43 62 52 56 54 65 81 70 64 70 71

IN-Drawing 63.5 63 62 61 56 48 63 53 59 63 66 81 69 65 71 71

IN-V2 63.3 60 59 58 61 47 63 55 58 57 68 80 72 65 73 73

IN-A 64.1 60 60 58 63 49 65 57 59 57 69 80 73 65 73 73

Model Soup IN-R 64.1 61 61 59 61 51 63 55 59 61 68 79 71 66 73 73

PRE-FT-EWC-LWF IN-Sketch 62.7 61 60 59 58 46 61 55 58 58 66 79 71 64 72 73

ObjNet 629 | 60 59 58 61 47 63 55 57 56 61 80 71 64 noon

IN-Cartoon 61.4 58 58 56 59 43 61 53 56 54 65 81 70 64 70 71

IN-Drawing 63.4 63 62 61 56 48 63 53 59 63 66 81 69 65 71 71

31



Under review as a conference paper at ICLR 2026

Table S22: Accuracy of ImageNet-21K with AugReg pretrained ViT-B/16 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption For each corruption, accuracy is
averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. . . N "
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
Pretrained | 665 | 67 66 66 63 54 67 59 |66 62 69 80 65 66 75 74
IN-V2 644 | 64 62 63 61 56 64 55 64 61 66 77 63 63 73 73
IN-A 563 | 57 56 56 52 48 56 46 53 51 56 70 53 55 67 68
IN-R 557 | 54 53 53 53 51 54 43 52 56 57 69 54 56 65 65
FT IN-Sketch 548 | 54 53 52 52 4 53 43 52 55 57 70 55 53 64 65
ObjNet 549 | 55 53 52 53 43 56 41 52 50 54 12 52 56 67 67
IN-Cartoon | 615 | 61 59 58 56 46 63 48 60 57 60 84 60 63 75 72
IN-Drawing | 599 | 57 54 54 51 48 60 45 58 65 64 81 56 62 74 70
IN-V2 657 | 66 65 64 62 54 66 58 65 62 68 79 65 65 74 73
IN-A 658 | 65 64 64 62 54 66 58 65 62 68 79 65 65 74 73
IN-R 640 | 63 62 62 62 53 64 56 63 61 66 77 63 64 72 71
Linear Probing IN-Sketch 621 | 62 61 60 60 50 62 54 61 59 65 75 62 61 70 69
ObjNet 659 | 65 64 64 64 54 67 59 65 62 69 79 64 65 74 73
IN-Cartoon | 69.9 | 70 69 68 67 55 71 62 69 64 T2 85 69 69 79 78
IN-Drawing | 700 | 70 69 69 67 59 71 61 70 & 73 83 69 69 77 76
IN-V2 569 | 53 51 50 55 3 57 51 54 52 59 75 57 60 68 68
IN-A 511 | 44 41 40 47 34 52 46 50 47 57 71 53 54 64 65
) IN-R 464 | 43 2 40 40 35 42 36 46 48 46 68 40 51 58 60
Visual Prompt_ INSketch | 517 | 48 46 44 48 37 49 44 0 2 s ™ 50 55 2 o
(Bahng et al. 2022} ; £ =
ObjNet 425 | 33 3229 40 25 42 36 2 4 4w 67 43 47 56 58
IN-Cartoon | 53.1 | 51 49 49 50 37 52 45 51 49 sl 74 50 57 66 65
IN-Drawing | 545 | 55 53 53 48 3 51 45 51 58 53 73 46 57 66 64
IN-V2 672 | 67 66 66 64 55 68 60 66 63 70 80 67 67 7 74
IN-A 678 | 67 66 66 66 56 69 61 67 64 71 80 67 67 76 75
IN-R 670 | 67 66 66 65 56 67 58 66 65 69 79 66 66 75 74
P cll‘(;Ff\Z(]zlj IN-Sketch 669 | 67 66 65 65 55 67 59 67 64 70 79 67 66 74 74
ObjNet 672 | 67 66 65 66 54 68 60 67 63 70 80 65 66 75 74
IN-Cartoon | 664 | 66 65 65 64 54 67 59 66 62 69 80 65 65 74 74
IN-Drawing | 67.1 | 66 65 65 64 57 67 57 68 67 71 80 67 66 74 73
IN-V2 617 | 67 66 65 65 56 68 59 68 65 71 80 68 66 76 75
IN-A 658 | 65 64 64 63 55 67 57 66 62 69 78 67 63 74 73
IN-R 639 | 62 61 60 62 58 63 52 62 64 66 77 65 63 71 72
IKirkme,‘:"e?ﬂ]_ 5077) | IN-Sketch 662 | 65 65 64 64 55 66 58 65 65 70 78 67 64 74 73
ObjNet 635 | 63 62 61 62 51 65 52 64 60 67 77 63 61 73 72
IN-Cartoon | 639 | 63 62 62 62 49 66 55 64 58 6 79 65 62 73 71
IN-Drawing | 659 | 64 63 62 61 54 66 56 66 68 70 79 66 64 75 73
IN-V2 660 | 66 65 65 63 55 66 57 65 62 67 79 64 66 75 75
IN-A 64.1 | 64 63 64 61 55 65 55 62 59 65 78 62 64 73 73
. IN-R 64.1 | 63 62 62 61 55 64 55 62 63 66 78 62 64 72 72
& Hk:g“ 50T IN-Sketch 615 | 61 60 60 58 50 61 52 59 60 64 76 60 61 70 70
ObjNet 622 | 63 61 61 60 50 63 50 61 57 63 77 59 63 73 72
IN-Cartoon 77 | 7 69 69 67 59 71 60 70 68 73 90 71 73 82 82
IN-Drawing | 68.5 | 66 64 64 64 57 70 56 66 71 72 87 62 69 82 79
IN-V2 656 | 65 64 64 62 54 65 57 66 62 68 78 66 65 74 73
IN-A 632 | 62 61 61 60 53 63 55 62 59 65 77 63 62 72 71
IN-R 570 | 54 54 53 54 51 56 47 55 57 59 71 55 58 67 65
mun\a]FePfEE 55531 IN-Sketch 585 | 57 56 56 56 48 58 50 57 57 61 72 58 57 66 66
ObjNet 599 | 59 58 58 57 47 61 48 58 56 6l 75 58 60 70 70
IN-Cartoon | 68.6 | 69 67 67 63 52 70 58 69 64 70 88 68 68 80 77
IN-Drawing | 669 | 65 62 63 64 55 69 54 65 68 7 84 64 67 80 75
IN-V2 680 | 68 67 67 65 57 68 60 68 65 70 80 67 67 76 76
IN-A 66.5 | 67 66 66 62 55 67 57 66 62 68 79 65 66 7 74
) IN-R 669 | 66 65 65 64 59 66 57 66 67 69 79 67 67 74 74
[ W(mmmsg'ﬂ 50556 | IN-Sketch 65.1 | 65 64 64 61 53 64 55 65 64 68 78 65 64 73 73
ObjNet 656 | 66 64 64 63 53 67 55 65 62 68 79 65 65 74 74
IN-Cartoon | 68.6 | 69 67 67 64 54 69 58 69 64 70 85 68 69 78 78
IN-Drawing | 692 | 70 68 68 63 56 70 57 69 0 72 84 66 68 79 77
IN-V2 680 | 68 67 67 65 57 68 60 68 65 71 80 67 67 76 75
IN-A 669 | 68 67 67 63 56 67 58 67 62 69 80 66 66 75 74
Model Soup IN-R 674 | 66 66 65 64 59 67 58 66 67 70 79 67 67 75 74
PRE-FT.-EWC-LwF IN-Sketch 656 | 66 65 65 62 53 65 56 65 64 68 78 66 64 73 73
(Wortsman et al.f2022a] | ObjNet 656 | 66 64 65 63 52 67 55 65 61 68 79 65 65 74 74
IN-Cartoon | 69.2 | 70 68 68 65 55 70 59 69 65 71 85 69 69 79 78
IN-Drawing | 69.6 | 70 68 69 64 57 70 58 69 71 72 84 66 69 80 78
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1728
1729
1730
1731
1732
1733
1734 X . . . . .
- Table S23: Accuracy of LAION-2B pretrained ViT-B/16 with different fine-tuning methods and
downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is averaged
1736 :
across 5 levels of severity.
1737
1738 Dataset Method Ave. Noise Blur ) ‘Weather ) Digiml )
Gauss.  Shot  Impulse | Defocus Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
1739 Pretrained | 630 | 59 59 59 | 58 49 64 52 | 64 6l 70 st | 70 61 67 71
1740 IN-V2
IN-A
1741 INR
FT IN-Sketch
1742 ObjNet
IN-Cartoon
1 743 IN-Drawing
1744 IN-V2 623 | 59 58 58 55 49 63 52 65 61 70 80 69 61 66 68
IN-A 627 | 58 57 S8 60 50 65 52 64 61 71 8l 70 60 61 68
1745 INR 612 | 57 56 56 56 51 I 49 6 6 6 1 67 58 68 68
1746 Linear Probing IN-Sketch 607 | 57 s6 56 55 49 61 51 62 6 6 78 66 58 61 67
ObjNet 612 | 58 57 58 57 45 64 50 62 59 6 80 65 59 65 68
1747 IN-Cartoon | 597 | 53 5150 55 47 61 48 62 58 6 8l 67 58 60 66
IN-Drawing | 577 | 54 53053 49 47 56 43 ©2 6 6 78 61 58 63 60
1748 IN-V2 544 | 52 51 51 47 38 55 46 s4 sl 60 75 59 55 58 63
IN-A 507 | 43 2 40 4 33 52 43 50 47 59 7 58 54 6 62
1749 Visual Promt IN-R 494 | 46 46 44 44 36 48 40 48 49 54T 51 52 52 60
= r IN-Sketch 509 | 48 48 46 44 34 50 43 51 50 58 73 55 52 51 60
1750 (Bahng etal2027]
= ObjNet 37 2 35 4340 50 68 47 47 45 sl
1751 IN-Cartoon | 487 | 45 PR 2 47 39 50 45 54 T4 55 52 53 59
IN-Drawing | 502 | 50 50 49 43 35 47 41 9 2 53 7 52 54 51 57
1752 IN-V2 620 | 38 57 S8 55 49 63 52 64 61 69 80 69 61 66 67
IN-A 622 | s8 5757 60 49 65 52 6 6 71 8l 68 58 6 67
1753 IN-R 612 | s6 s6 55 56 51 62 49 6 6 6 79 66 58 6 70
1754 IN-Sketch 609 | 57 s6 56 55 50 61 51 @2 6 6 79 64 57 68 69
ObjNet 507 | 57 s6 57 57 44 62 49 0 57 6 79 63 56 62 68
IN-Cartoon | 584 | 52 50 49 54 7 60 46 6 51 61 79 65 57 61 65
1755
IN-Drawing | 558 | 52 51 51 4 44 54 41 59 6l 63 76 61 57 61 59
1756 IN-V2 74 64 52 56 56
IN-A 61 60 40 43 48
1757 we IN-R
2 IN-Sketch
1758 b 2077} ObjNet
IN-Cartoon
1 759 IN-Drawing
1760 IN-V2
IN-A
1761 INR
1760 CEHeamgmr | NSk
ObjNet
IN-Cartoon
1763 IN-Drawing
1764 IN-V2
IN-A
1765 IN-R
e | NSk
umar et al.
1766 ObjNet
IN-Cartoon
1 767 IN-Drawing
1768 IN-V2
IN-A
1769 WiSE-FT IN-R
iSE-
IN-Sketch
1770 Lzl ObjNet
IN-Cartoon
1 771 IN-Drawing
1772 IN-V2
IN-A
1773 Model Soup IN-R
PRE-FT-EWC-LwF IN-Sketch
1774 (Wortsman etal]2022a] | opjNet
IN-Cartoon
1 775 IN-Drawing
1776
1777
1778
1779
1780
1781
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1782
1783
1784
1785
1786
1787
1788 . . . .
- Table S24: Accuracy of OpenAl CLIP ViT-B/16 with different fine-tuning methods and downstream
datasets on each ImageNet-C corruption. For each corruption, accuracy is averaged across 5 levels of
1790 :
severlty.
1791
1 792 Noise Blur ‘Weather Digital
Dataset ‘ Method ‘ Ave. ‘ Gauss.  Shot  Impulse | Defocus Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
1793 Pretrained | 626 | 58 58 58 | 57 46 63 54 | 63 59 69 80 | 70 62 71 70
1794 IN-V2
IN-A
1795 IN-R
FT IN-Sketch
1796 ObjNet
IN-Cartoon 64 43 48
1 797 IN-Drawing 39 56
1798 IN-V2 616 | 57 55 56 57 47 64 54 61 59 70 79 69 60 69 68
IN-A 623 | 57 s6 56 59 47 65 54 2 59 71 80 69 60 70 68
1799 INR 590 | 56 55 54 55 9 6l 50 5859 61 7 65 58 68 69
Linear Probing IN-Sketch 580 | s4 53053 53 45 58 48 6 s6 66 76 63 56 61 66
1800 ObjNet 60.1 | 56 5555 57 43 63 51 61 57 6 T8 64 59 65 66
1801 IN-Cartoon | 563 | 53 5150 50 39 56 44 s6 53 65 79 63 57 6 6
IN-Drawing | 547 | 50 50 50 a7 43 53 a1 53 59 e 75 58 56 64 58
1802 IN-V2 536 | 51 5150 47 35 53 47 52 49 59 74 58 54 61 62
IN-A 505 | 44 5 @ 4 32 51 45 50 45 9 73 58 53 59 59
1803 Visual Prompt IN-R 479 | 45 PYRRVE 41 30 46 39 47 48 53T 48 50 55 59
T IN-Sketch 508 | 49 47 46 44 34 49 44 48 49 56 73 53 53 s6 60
1804 (Bahng etal2027] ObjNet
IN-Cartoon
1805 IN-Drawing
1806 IN-V2
IN-A
1807 IN-R
IN-Sketch
1808 ObjNet
IN-Cartoon
1 809 IN-Drawing
1810 IN-V2
IN-A
1 81 1 IN-R
2 EWC IN-Sketch
1812 {Kirkpatrick etal. | 2017) ObjNet
IN-Cartoon
1 81 3 IN-Drawing
1814 IN-V2
IN-A
1815 . INR
1816 (L& Hoiem)2017] g'b'ji::”h
1817 IN-Cartoon
IN-Drawing
1818 IN-V2
IN-A
1819 IN-R
1820 Wemmapm | INSe
820 ObjNet
IN-Cartoon
1 821 IN-Drawing
1822 IN-V2
IN-A
1823 WiSE-FT ?;’Ek b
1824 {Wortsman et a. 30226 Ob;N:[“
IN-Cartoon
1 825 IN-Drawing
1826 IN-V2
IN-A
1827 Model Soup INR
1828 PRE-FT-EWC-LwF IN-Sketch
(Wortsman et al.2022a] | OpjNet
IN-Cartoon
1 829 IN-Drawing
1830
1831
1832
1833
1834
1835
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Table S25: Accuracy of ImageNet-1K with AugReg pretrained ViT-B/32 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is
averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. . . N "
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG

Pretrained | 535 | 55 54 54 46 43 49 4 |43 53 s4 e 52 57 67 64
IN-V2 534 | 53 51 51 48 83 50 39 47 55 56 70 54 57 66 64
IN-A 475 | 48 46 46 45 38 46 32 40 48 48 62 49 48 58 58
IN-R 470 | 47 46 45 42 83 44 31 42 50 46 61 44 49 57 57
FT IN-Sketch 511 | 53 52 51 45 41 45 39 45 52 51 65 50 53 63 61
ObjNet 478 | 47 46 46 44 39 45 33 40 49 49 64 44 50 61 59
IN-Cartoon | 50.1 | 52 50 50 42 36 46 33 42 50 50 72 48 53 68 61
IN-Drawing | 528 | 57 55 55 42 44 48 37 45 58 5270 47 56 65 63
IN-V2 535 | 55 53 54 46 43 49 41 3 53 54 69 53 57 66 64
IN-A 532 | 54 53 53 47 45 50 41 43 53 52 69 48 58 66 64
IN-R 528 | 55 53 54 47 45 49 42 43 53 50 69 44 58 66 65
Linear Probing IN-Sketch 510 | 54 52 53 44 41 46 40 41 51 8 67 47 55 64 62
ObjNet 533 | 55 53 54 48 46 51 42 43 53 51 70 45 58 67 65
IN-Cartoon | 542 | 57 55 55 46 44 49 42 43 54 53 T2 49 59 68 67
IN-Drawing | 544 | 57 55 56 47 47 50 42 46 57 52 71 45 59 67 67
IN-V2 455 | 46 4 M 39 36 41 37 37 4 483 63 41 53 58 56
IN-A 299 | 28 26 25 22 19 26 21 23 29 32 4 31 37 40 M3
) IN-R 394 | 40 39 38 33 30 35 29 3 40 36 55 38 44 50 51
Visual Prompt_ INSketch | 430 | 46 45 44 35 31 37 2 37 43 39 59 40 47 s4 57

(Bahng et al. 2022} ; 2 = = £ = =
ObjNet 331 | 29 27 26 26 23 28 24 25 33 37 5l 37 41 44 44
IN-Cartoon | 424 | 47 46 46 34 30 36 31 32 39 34 63 36 49 57 56
IN-Drawing | 423 | 46 4 M 32 32 35 30 3 4 36 60 36 47 54 53
IN-V2 539 | 55 54 54 47 44 49 42 43 53 5570 54 58 67 64
IN-A 534 | 55 54 54 48 47 51 42 4 54 48 70 44 59 67 66
IN-R 506 | 54 53 53 44 44 47 40 41 51 40 6 37 57 65 65
e c%(;}{.ézozlj IN-Sketch 516 | 55 53 54 45 43 47 41 41 51 46 69 44 56 66 64
ObjNet 534 | 55 54 54 48 47 51 42 4 54 49 70 43 59 67 65
IN-Cartoon | 526 | 55 54 54 46 44 48 42 42 52 sl 69 46 57 66 64
IN-Drawing | 52.1 | 56 55 55 43 45 47 40 4 56 4370 38 58 66 65
IN-V2 553 | 55 54 54 49 45 52 43 46 55 57 71 55 60 68 66
IN-A 499 | 50 48 49 45 41 48 35 42 50 49 65 50 52 61 61
IN-R 525 | 54 52 52 47 46 50 39 46 54 51 68 47 55 64 64
IKirkme,‘(Ve?ﬂ]_ 5077 | IN-Sketch 538 | 55 54 54 47 44 49 40 46 54 54 69 52 57 66 65
ObjNet 540 | 55 53 53 50 45 50 40 4 545570 53 57 66 65
IN-Cartoon | 528 | 55 53 53 46 42 48 40 43 52 54 70 51 56 66 64
IN-Drawing | 55.1 | 56 54 54 48 46 51 40 48 59 55 70 54 58 67 65
IN-V2 540 | s4 52 52 48 43 50 40 46 55 56 70 55 57 66 65
IN-A 520 | 52 50 50 48 2 49 38 45 53 53 67 53 53 63 63
. IN-R 530 | 53 52 sl 48 48 50 38 47 55 53 67 51 56 64 63
T IN-Sketch | 525 | 54 53 53 46 2w n 46 s4 3 67 51 55 64 62
ObjNet 521 | 52 50 50 48 2 49 39 43 52 53 68 51 55 65 63
IN-Cartoon | 541 | 55 53 53 46 2 50 39 45 54 54 74 53 58 70 65
IN-Drawing | 552 | 58 56 56 45 46 51 40 47 59 54073 50 58 68 65
IN-V2 537 | 53 51 52 48 43 50 40 46 55 56 70 55 57 66 65
IN-A 522 | 52 51 51 48 2 50 38 45 53 52 68 52 54 64 62
IN-R 514 | 52 51 50 46 47 49 36 45 5450 66 47 55 63 61
‘Kuma';epgif 55791 IN-Sketch 511 | 53 52 52 44 41 45 40 45 53 49 66 50 53 63 61
ObjNet 513 | 51 49 49 47 2 49 38 43 53 51 68 48 55 64 63
IN-Cartoon | 52.6 | 54 52 52 44 39 48 36 4 52 53 T4 51 56 70 64
IN-Drawing | 53.6 | 58 56 57 42 45 48 37 48 60 50 72 44 57 66 65
IN-V2 547 | 55 53 53 48 44 50 41 46 55 5770 56 58 67 65
IN-A 543 | 54 52 53 49 44 51 40 46 55 56 70 56 57 66 65
) IN-R 554 | 55 54 54 50 48 52 41 48 57 5770 55 58 67 65
[ W(m:,j;fgﬂ o555 | IN-Sketch 544 | 56 55 55 48 44 49 42 47 55 55 69 55 57 66 64
ObjNet 543 | 54 53 53 48 44 51 41 45 545 70 54 58 67 65
IN-Cartoon | 542 | 55 53 54 47 42 50 40 45 53 55 72 55 58 69 65
IN-Drawing | 569 | 58 57 57 48 47 53 42 49 60 58 73 55 60 69 67
IN-V2 549 | 55 53 54 49 44 51 41 46 55 51T 55 59 67 65
IN-A 536 | 53 52 52 49 43 51 39 45 5455 69 55 56 65 64
Model Soup IN-R 553 | 55 54 54 50 48 52 41 48 57 56 70 55 58 67 65
PRE-FT.-EWC-LwF IN-Sketch 544 | 56 55 55 48 44 49 42 47 55 55 69 54 57 66 64
(Wortsman et al.f2022a] | ObjNet 543 | 54 53 53 49 44 51 41 45 54 6 70 54 58 67 65
IN-Cartoon | 543 | 55 53 54 47 42 50 40 45 5455073 54 58 69 65
IN-Drawing | 569 | 59 57 57 49 47 53 42 49 60 57 7 55 60 69 67
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Table S26: Accuracy of ImageNet-1K with SAM pretrained ViT-B/32 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is

averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur ‘Weather Digital
Dataset Method Avg. ) . - ’
Gauss.  Shot  Impulse | Defocus Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
Pretrained | 488 | 49 8 47 45 47 46 41 |35 45 36 65 35 59 68 65
IN-V2 511 | 48 46 45 50 48 50 42 4 47 45 68 41 61 67 67
IN-A 3.1 | 36 35 33 50 42 45 32 36 38 3459 35 53 59 59
IN-R 492 | 49 49 48 49 47 46 34 42 48 4 e 44 55 61 62
FT IN-Sketch 50.1 | 49 8 47 48 46 47 42 41 46 46 64 42 57 65 64
ObjNet 447 | 38 38 35 49 43 46 36 36 40 35 6l 34 56 62 61
IN-Cartoon | 473 | 44 43 40 46 41 46 38 37 41 40 67 42 55 66 65
IN-Drawing | 493 | 55 53 53 41 45 43 35 40 53 37 65 37 55 65 63
IN-V2 488 | 49 47 46 45 47 46 41 35 45 36 65 36 60 68 65
IN-A 490 | 48 47 46 46 48 47 40 36 46 3765 35 60 68 66
IN-R 492 | 49 8 47 47 48 47 41 36 46 36 66 35 60 67 66
Linear Probing IN-Sketch 85 | 49 7w 47 47 47 41 37 46 3365 33 59 66 65
ObjNet 492 | 49 47 46 48 48 47 41 36 46 36 65 34 60 67 66
IN-Cartoon | 482 | 49 7w 44 46 46 40 35 45 33 66 33 59 68 65
IN-Drawing | 490 | 52 50 50 43 47 44 39 37 48 36 65 36 59 67 64
IN-V2 415 | 43 2 4 35 36 36 35 31 38 25 59 25 54 60 61
IN-A 37 32 33 38
) IN-R 39 38 37 25 27 26 24 25 31 19 54 19 45 50 54
Visual Prompt
o IN-Sketch 36 36 35 27 28 27 26 26 32 19 54 18 45 52 54
ObjNet 26 26 24 22 23 22 22 18 24 15 45 40 44 47
IN-Cartoon | 4L1 | 43 2 4 36 37 37 36 29 37 21 6l 21 53 62 62
IN-Drawing | 4L1 | 46 45 45 33 35 33 31 31 40 24 59 24 52 59 60
IN-V2 488 | 49 7w 45 47 46 41 35 46 36 65 36 60 68 65
IN-A 494 | 49 47 46 47 48 47 41 36 46 38 66 35 60 68 66
IN-R 494 | 49 8 47 47 48 47 41 36 46 36 66 35 60 68 66
o c%‘;}“ IN-Sketch 488 | 49 8 47 47 48 47 41 36 46 33 65 33 59 67 66
ObjNet 494 | 49 47 46 48 49 48 41 36 46 36 66 34 61 68 67
IN-Cartoon | 48.1 | 49 47 46 45 46 46 41 35 45 3265 32 59 68 65
IN-Drawing | 49.1 | 51 50 49 44 47 45 40 37 47 35 65 35 59 67 64
IN-V2 495 | 49 47 46 46 48 47 41 36 46 38 66 37 60 68 66
IN-A 417 | 46 4 83 48 48 46 39 35 43 34 63 33 59 66 66
IN-R 50.1 | 50 49 48 48 48 47 40 37 46 39 66 38 60 67 67
IN-Sketch 498 | 50 48 48 48 48 47 41 38 46 39 66 37 60 67 66
ObjNet 499 | 48 4745 49 49 48 42 37 46 40 66 37 61 68 67
IN-Cartoon | 484 | 48 4745 45 46 46 40 35 4 36 66 37 59 68 65
IN-Drawing | 499 | 53 51 51 44 47 45 39 38 49 37 65 38 59 67 65
IN-V2 511 | 48 47 45 49 48 50 43 4 41 M4 67 2 61 68 67
IN-A 463 | 40 39 37 51 45 48 36 3 4 38 62 38 57 62 62
N L D A S e
% IN-Sketcl X 4 47 4 4 7 43 41 47 5
ObjNet 481 | 43 2 40 50 47 49 40 38 43 39 64 37 59 65 64
IN-Cartoon | 488 | 45 4 @ 47 43 47 40 38 43 42 68 43 58 68 66
IN-Drawing | 502 | 56 54 54 42 46 44 37 40 53 38 66 38 57 66 64
IN-V2 511 | 48 46 45 50 48 50 42 S O Y B 42 61 67 67
IN-A 449 | 39 3735 51 44 47 34 38 41 34 62 35 55 61 61
IN-R 504 | 51 51 50 50 48 48 36 43 49 43 64 41 57 63 63
5 IN-Sketch 494 | 49 48 46 48 46 47 41 41 46 43 64 39 56 65 63
ObjNet 459 | 41 40 38 50 44 47 36 3 42 35 6 35 57 63 62
IN-Cartoon | 47.7 | 45 4 4 46 2 46 38 37 42 39 68 41 56 67 65
IN-Drawing | 484 | 55 53 53 40 44 42 34 40 53 32 65 33 55 65 63
IN-V2 504 | 49 47 46 47 48 48 42 39 47 4 67 39 61 68 66
IN-A 504 | 47 45 44 49 49 50 42 40 47 2 66 40 61 67 67
) IN-R 528 | 54 53 52 49 50 49 42 43 51 45 68 43 61 68 67
M] IN-Sketch 507 | 50 49 48 47 47 48 43 40 48 42 66 41 59 68 65
ObjNet 50.1 | 47 45 44 49 49 49 42 39 46 42 66 39 61 68 66
IN-Cartoon | 50.0 | 48 47 45 47 46 48 41 38 46 41 68 41 60 69 66
IN-Drawing | 515 | 55 53 54 44 47 46 40 41 53 40 67 39 59 68 66
IN-V2 505 | 49 47 46 47 48 49 42 39 47 4 67 39 61 68 66
IN-A 500 | 46 45 M3 51 49 50 41 40 46 42 65 39 61 67 67
Model Soup IN-R 528 | 54 53 52 49 50 49 41 42 50 45 68 43 61 67 67
PRE-FT.EWC-LWF IN-Sketch 509 | 50 49 48 47 48 48 43 4 48 43 66 41 60 67 65
ObjNet 502 | 47 45 44 49 49 50 P 9 46 42 66 39 61 68 66
IN-Cartoon | 498 | 48 46 45 47 46 47 41 38 45 41 68 41 60 69 66
IN-Drawing | 515 | 56 54 54 44 47 46 39 41 53 39 67 39 59 68 66
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Table S27: Accuracy of ImageNet-21K with AugReg pretrained ViT-B/32 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption For each corruption, accuracy is
averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. . . - !
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
Pretrained | 605 | 61 60 60 56 49 61 S0 |4 56 60 75 59 62 72 70
IN-V2 602 | 59 57 58 58 48 62 50 55 517 6 75 61 60 72 70
IN-A 569 | 54 52 53 56 46 59 46 51 53 58 71 59 56 69 68
IN-R 553 | 54 53 53 54 50 55 43 50 55 56 68 55 55 66 65
FT IN-Sketch 570 | 58 57 56 54 4 56 48 52 55 58 71 56 56 68 66
ObjNet 553 | 54 52 5 54 46 58 44 49 52 5471 54 56 69 67
IN-Cartoon | 567 | 57 55 56 52 41 58 45 52 51 55 76 55 57 72 67
IN-Drawing | 595 | 60 58 59 53 48 57 43 56 6l 60 76 59 60 73 69
IN-V2 60.1 | 61 59 60 56 49 61 50 5456 60 75 58 62 72 70
IN-A 594 | 60 59 59 55 48 60 49 53 5560 74 58 61 71 69
IN-R 597 | 60 59 59 55 49 60 50 53 55 60 74 57 62 72 69
Linear Probing IN-Sketch 584 | 59 58 58 54 47 58 49 53 54 58 73 57 60 70 68
ObjNet 603 | 61 59 60 57 49 62 51 5455 6l 74 58 62 72 69
IN-Cartoon | 626 | 63 62 62 58 50 64 52 55 5762 19 61 64 76 74
IN-Drawing | 63.0 | 63 62 62 57 51 63 52 58 61 64 T8 60 65 75 73
IN-V2 511 | 51 49 49 48 39 50 44 43 46 48 69 47 57 64 63
IN-A 397 | 37 35 35 35 27 40 33 33 35 40 S8 37 45 53 53
) IN-R 26 | 41 39 39 40 34 41 33 335 42 40 6l 39 47 54 54
Visual Prompt

5 IN-Sketch 462 | 46 45 45 42 33 43 37 39 4 45 65 42 50 59 59
ObjNet 309 | 27 26 19 30 25 23 21 29 sl 28 38 45 46
IN-Cartoon | 455 | 44 3 2 42 31 45 38 39 39 40 67 40 52 62 59
IN-Drawing | 467 | 48 46 45 39 37 41 35 41 51 40 66 39 52 62 59
IN-V2 605 | 61 60 60 56 49 61 50 54 56 60 75 59 62 72 70
IN-A 612 | 6l 60 60 58 50 63 52 55 56 62 76 59 63 73 70
IN-R 609 | 61 60 60 57 50 62 51 54 56 6l 75 57 63 73 70
e c%‘;}“ IN-Sketch 608 | 62 60 60 57 49 61 51 5457 el 76 59 62 73 70
ObjNet 613 | 6l 60 60 58 50 63 52 55 56 62 76 58 63 73 71
IN-Cartoon | 60.2 | 61 60 60 57 49 61 50 53 55 60 75 57 62 72 70
IN-Drawing | 61.0 | 61 60 60 56 50 61 50 56 59 62 76 58 63 73 70
IN-V2 62.1 | 62 60 6l 60 50 64 53 s6 58 63 76 60 63 74 71
IN-A 609 | 59 57 58 60 50 63 51 55 576 75 62 61 73 70
IN-R 60.0 | 60 58 58 58 52 60 49 54 58 60 74 59 61 70 69
IN-Sketch 6L1 | 62 61 61 57 49 61 51 55 58 62 75 60 62 72 70
ObjNet 60.1 | 59 58 58 60 49 62 49 5457 60 74 59 60 72 71
IN-Cartoon | 59.0 | 59 58 58 55 46 60 48 53 5460 75 58 60 72 69
IN-Drawing | 612 | 62 61 61 55 49 61 47 58 62 62 76 60 62 73 70
IN-V2 61.1 | 61 59 60 58 49 62 51 55 57 62 75 60 62 73 71
IN-A 60.6 | 60 58 58 58 49 62 51 55 6 62 75 60 61 73 70
L IN-R 609 | 61 60 60 57 53 61 50 55 59 62 74 59 62 72 69
IN-Sketch 59.1 | 60 59 59 56 46 59 49 5456 60 73 57 59 70 68
ObjNet 59.1 | 59 57 57 58 48 61 49 53 5459 74 57 60 72 70
IN-Cartoon | 63.0 | 63 61 61 59 50 64 53 56 58 63 80 62 65 77 74
IN-Drawing | 63.1 | 64 61 62 59 51 63 50 58 62 6 79 61 64 77 73
IN-V2 60.7 | 60 59 59 58 49 62 51 55 517 6 75 60 61 72 70
IN-A 59.5 | 58 51 57 57 48 61 50 54 55 6 73 61 59 71 68
IN-R 590 | 58 51 57 56 52 59 48 53 58 60 72 58 60 70 67
5 IN-Sketch 575 | S8 51 57 54 45 57 48 53 5459 71 56 58 68 66
ObjNet 589 | 59 5157 57 47 61 49 53 55 59 73 57 59 71 69
IN-Cartoon | 61.3 | 61 59 60 57 46 63 50 56 56 60 80 61 62 76 72
IN-Drawing | 62.6 | 63 61 62 57 51 62 48 59 63 63 78 61 63 76 72
IN-V2 617 | 62 60 61 58 50 63 52 s6 58 63 76 61 63 73 71
IN-A 619 | 6l 59 60 59 50 64 52 56 58 64 76 62 63 74 71
) IN-R 624 | 62 61 61 59 54 63 52 56 60 64 76 61 63 73 71
m IN-Sketch 610 | 62 61 61 57 48 61 51 s6 58 62 75 60 61 72 70
ObjNet 612 | 6l 60 60 58 50 63 51 55 517 62 75 60 62 73 71
IN-Cartoon | 609 | 62 60 6l 56 47 62 50 56 56 6l 78 60 62 74 71
IN-Drawing | 63.6 | 65 63 64 59 51 64 51 59 62 64 T8 62 64 75 73
IN-V2 617 | 62 60 6l 59 50 63 52 56 58 63 76 61 63 73 71
IN-A 616 | 60 59 59 59 50 64 52 6 57 6475 62 62 74 71
Model Soup IN-R 622 | 62 61 61 59 54 63 51 56 60 63 76 61 63 73 71
PRE-FT.-EWC-LwF IN-Sketch 610 | 62 61 61 57 48 61 51 6 58 62 75 60 61 72 70
ObjNet 609 | 61 59 59 58 49 63 51 5556 6l 75 59 62 7B
IN-Cartoon | 6.1 | 62 60 60 57 47 62 50 56 56 6l 78 60 62 74 72
IN-Drawing | 633 | 65 63 64 58 51 64 51 59 62 6 T8 62 64 7 73
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Table S28: Accuracy of LAION-2B pretrained ViT-B/32 with different fine-tuning methods and
downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is averaged
across 5 levels of severity.

Dataset ‘

Method

‘Weather
Snow  Frost  Fog

Noise Blur
Gauss.  Shot  Impulse | Defocus Glass Motion Bright JPEG

Digital

Zoom Contrast Elastic ~ Pixel

Pretrained

575 | 56 5555 | 53 42 57 46 |52 st 6l 75 | 64 59 68 69

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

Linear Probing

IN-V2
IN-A
IN-R

ObjNet
IN-Cartoon
IN-Drawing

Visual Prompt

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

{Rirkpatrick et al JZOT7}

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

LwF
{CT& Holem]2017)

IN-V2
IN-A
INR
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

LP-FT
{Kumar ecal 072]

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

WiSE-FT
{Worisman et a [X0225]

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

Model Soup
PRE-FT-EWC-LwF

{Wortsman etal 1307%]

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
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2052
2053
2054
2055
2056
2057
2058 i . . . .
- Table S29: Accuracy of OpenAl CLIP ViT-B/32 with different fine-tuning methods and downstream
datasets on each ImageNet-C corruption. For each corruption, accuracy is averaged across 5 levels of
2060
severlty.
2061
2062 Dataset ‘ Method ‘ Ave. ‘ Noise Blur ) ‘Weather ) Digiml )
Gauss.  Shot  Impulse | Defocus Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
2063 Pretrained | 579 | s8 56 56 | 53 41 57 46 |52 3 6l 76 | 64 60 68 68
2064 IN-V2
IN-A
2065 IN-R
FT IN-Sketch
2066 ObjNet
IN-Cartoon 57 41 52 52
2 0 6 7 IN-Drawing 37 51
2068 IN-V2 500 | 58 57 57 54 43 60 48 53 54 64 76 65 60 68 68
2069 IN-A 585 | 57 5555 52 %3 61 48 53053 e 76 66 60 68 67
IN-R 555 | 56 5555 m 44 55 3 9 s s 00 59 56 64 65
2070 Linear Probing IN-Sketh | 554 | 55 53 53 51 4 55 %3 8 2 0 61 55 6 66
ObjNet 567 | 56 54 54 52 41 59 45 0 0 e 75 63 59 65 66
2071 IN-Cartoon | 531 | 52 49 50 46 38 53 39 46 46 58 74 60 55 6 64
IN-Drawing | 486 | 49 a7 @ 38 39 45 34 5 2 2 6 52 52 8 053
2072 IN-V2 51 54 60 6
IN-A a4 47 0 51
2073 Visual Promnt IN-R 43 48 53 56
= r IN-Sketch 49 51 57 59
2074 (Bahng etal2027]
= ObjNet
IN-Cartoon 45 51 59 60
2075 IN-Drawing 40 51 s6 S8
2076 IN-V2 65 60 68 68
IN-A 65 58 61 66
2077 LoRA IN-R 48 57 55 64 65
IN-Sketch 46 57 53 64 64
2078 ObjNet 534 | 53 51 51 46 38 55 a1 46 46 60 T2 59 55 63 65
2079 IN-Cartoon | 520 | 51 48 49 45 37 51 38 45 46 57 T3 59 54 64 63
IN-Drawing | 484 | 48 a7 ow 40 39 46 34 43 51 sl 66 52 st 58 54
2080 IN-V2 539 | 53 2 5 47 41 52 37 45 50 6l T2 60 55 65 65
IN-A 39 37 38 36 31 40 28 30 34 49 57 50 4 51 52
2081 e INR 525 | 51 50 50 45 45 50 38 8 2 5T 6 57 53 0 6
2082 {Kirkpatrick etal2017) | IN-Sketch 41 40 40 |IRSIINT220TBIITA M4 4555 [A7 Al 86 a4 49
ObjNet 47 | 2 40 40 40 34 46 32 35 39 50 6 51 45 55 57
2083 IN-Cartoon | 48.1 | 47 45 45 39 30 46 33 “ @ s30T 55 51 [Z
IN-Drawing | 487 | 51 48 49 34 36 3 3 7 55 270 52 51 6 53
2084 IN-V2
IN-A
2085 INR
LwE IN-Sketch
2086 ObjNet
IN-Cartoon
2087 IN-Drawing
2088 IN-V2
IN-A
2089 IN-R
LE-FT IN-Sketch
Kumar et al.| a
2090 {Rumar etal J2022] ObiNe
IN-Cartoon
2 09 1 IN-Drawing
2092 IN-V2
IN-A
2093 WISEFT INR
iSE-
IN-Sketch
2094 Lzl ObjNet
IN-Cartoon
2 0 9 5 IN-Drawing
2096 IN-V2 502 | 51 49 50 46 55 67 54 56 ©2 6
IN-A 443 | 5 2 wm 36 50 6l 51 49 s6 S8
2097 Model Soup IN-R 518 | s 50 50 2 54 69 55 56 61 63
2008 PRE-FT-EWC-LwF IN-Sketch [ 372 | 41 40 40 42 46 54 |39 39 4 2
(Wortsman et al.2022a] | OpjNet 487 | 48 6 47 B3 52 66 52 53 61 62
2099 IN-Cartoon | 517 | 48 46 45 s1 56 75 56 61 69 67
IN-Drawing | 47.9 | 50 45 a9 L 49 51 51 56
2100
2101
2102
2103
2104
2105
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Table S30: Accuracy of ImageNet-1K with AugReg pretrained ViT-S/16 with with different fine-
tuning methods and downstream datasets on each ImageNet-C corruption. For each corruption,
accuracy is averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. ) ) - :
Gauss.  Shot  Impulse | Defocus Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG

Pretrained | 532 | 54 2 5 46 37 50 2 |4 52 8 73 53 55 63 63

IN-V2 51.2 49 47 46 46 36 50 38 50 52 58 70 52 52 60 62

IN-A 44.1 43 40 40 42 31 44 31 42 43 47 62 44 44 51 57

IN-R 42.7 40 39 37 39 37 41 31 39 4+ 47 58 44 44 50 52

FT IN-Sketch 455 44 42 42 38 31 42 35 42 46 50 64 49 46 53 55

ObjNet 41.9 40 38 38 40 30 43 30 38 38 45 61 39 43 51 54

IN-Cartoon 44.4 44 42 41 36 28 41 28 41 40 46 71 46 47 58 54

IN-Drawing 46.0 45 43 43 34 36 43 33 44 51 49 69 44 48 57 53

IN-V2 53.1 54 52 52 46 37 50 42 49 52 58 72 53 55 63 63

IN-A 53.0 53 51 51 46 37 51 42 49 51 59 72 53 55 62 62

IN-R 53.0 53 51 51 47 38 52 42 49 52 57 72 52 55 62 63

Linear Probing IN-Sketch 50.9 51 50 49 45 35 48 40 48 50 55 70 50 53 59 61

ObjNet 534 53 52 51 47 38 52 43 49 52 59 72 51 56 62 63

IN-Cartoon 526 53 51 51 45 37 49 41 47 50 56 74 52 55 63 64

IN-Drawing 543 55 53 52 46 39 51 42 53 57 58 74 51 58 63 65

IN-V2 439 42 41 36 28 40 37 39 41 45 66 46 50 53 57

IN-A 321 26 25 27 18 30 25 29 29 37 55 35 39 38 45

Voot | S | 92| %3 R T T T T R B I
-Sketcl

2 ObjNet 25 22 23 23 29 51 27 36 33 42

IN-Cartoon 32 29 30 31 35 63 34 44 48 50

IN-Drawing 35 31 36 45 37 62 38 46 50 51

IN-V2 535 54 52 52 46 37 50 42 49 52 58 73 53 55 63 64

IN-A 535 54 52 52 47 38 52 43 49 52 57 73 51 56 62 63

IN-R 52.8 54 52 51 46 38 52 42 49 52 54 73 47 56 62 64

P N IN-Sketch 535 | 54 25 48 37 50 43 49 53 8 T3 52 55 62 64

ObjNet 53.0 54 52 52 47 38 52 43 49 52 57 73 47 56 62 64

IN-Cartoon 51.3 52 50 50 45 37 48 40 46 50 53 72 49 53 62 62

IN-Drawing 54.6 55 54 53 46 38 51 41 52 58 60 73 54 56 63 64

IN-V2 55.4 55 53 52 50 38 54 43 53 55 62 74 57 57 64 65

IN-A 51.4 49 46 46 49 34 52 39 49 52 57 71 56 50 58 63

IN-R 518 50 48 48 46 42 51 37 49 55 57 69 54 52 56 62

IN-Sketch 54.0 53 52 52 47 39 51 43 51 55 59 72 56 55 61 63

ObjNet 51.7 51 49 49 48 35 52 39 49 50 57 70 52 52 59 63

IN-Cartoon 49.1 49 47 47 42 32 46 35 44 46 54 71 51 51 61 60

IN-Drawing 532 54 52 52 44 37 50 39 51 58 58 71 55 54 62 62

IN-V2 535 52 51 50 47 38 51 41 51 53 60 72 53 55 63 64

IN-A 517 50 48 48 47 37 51 39 49 51 57 71 54 53 60 62

LwE IN-R 51.8 50 48 47 45 42 50 40 48 53 56 69 52 54 61 61

IN-Sketch 48.6 48 46 47 41 33 45 38 46 49 52 68 51 50 58 59

ObjNet 504 | 50 48 48 46 36 50 39 46 48 55 70 48 51 60 61

IN-Cartoon 526 | 53 51 50 44 36 50 38 49 49 56 77 52 56 64 63

IN-Drawing 50.8 49 47 47 41 38 50 38 47 54 55 74 48 52 63 60

IN-V2 523 51 49 49 47 37 51 39 51 53 59 71 52 53 61 63

IN-A 48.6 47 44 44 46 34 49 36 46 49 52 68 51 48 57 59

IN-R 46.6 44 42 41 41 39 45 33 43 48 51 63 48 48 55 56

5 IN-Sketch 47.9 47 46 46 41 32 45 37 46 48 52) 66 51 48 56 57

ObjNet 46.6 45 42 42 44 33 47 34 43 44 51 66 44 48 56 58

IN-Cartoon 47.2 47 45 44 38 31 44 32 44 44 50 73 48 50 61 57

IN-Drawing 482 47 44 45 37 37 45 34 46 53 52 71 48 50 60 55

IN-V2 55.0 55 53 53 48 39 52 42 53 55 61 74 56 56 64 65

IN-A 542 53 52 52 49 38 53 41 52 54 60 73 57 55 62 64

) IN-R 553 54 52 52 49 43 52 42 53 57 61 72 57 56 63 64

m IN-Sketch 53.6 54 53 53 45 37 49 42 52 55 58 72 56 54 62 63

ObjNet 535 54 52 52 48 37 52 41 50 51 59 72 53 55 63 64

IN-Cartoon 529 54 52 51 45 35 49 37 50 50 57 76 55 56 64 63

IN-Drawing 554 56 54 54 46 41 53 41 53 58 60 75 54 56 65 64

IN-V2 55.1 54 53 52 49 39 53 42 53 55 61 74 56 56 64 65

IN-A 539 53 51 51 49 37 53 41 52 54 59 72 57 54 62 64

Model Soup IN-R 587 53 52 52 49 44 53 42 52 57 61 72 57 56 63 64

PRE-FT-EWC-LwF IN-Sketch 536 | 54 52 52 46 37 49 42 52 54 58 72 56 54 62 63

ObjNet 535 | s4 51 51 49 37 53 41 50 5159 M 53 54 62 64

IN-Cartoon 52.7 53 51 51 45 35 49 38 49 50 57 75 54 55 64 63

IN-Drawing 55.1 55 54 54 46 40 53 41 53 58 59 75 54 56 65 63
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Table S31: Accuracy of ImageNet-21K with AugReg pretrained ViT-S/16 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption For each corruption, accuracy is
averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. ) . - !
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
Pretrained | 580 | s8 56 56 54 43 59 48 |55 5 60 75 56 59 69 68
IN-V2 568 | 54 52 53 54 44 58 46 5455 62 T4 58 56 65 67
IN-A 527 | 49 47 48 51 39 55 43 51 50 57 69 54 51 63 64
IN-R 506 | 48 46 46 49 45 50 39 46 sl 53 66 50 51 58 60
FT IN-Sketch 507 | 48 47 47 48 36 51 41 48 50 54 67 52 50 59 60
ObjNet 485 | 45 43 43 47 34 52 37 46 45 52 67 49 49 59 61
IN-Cartoon | 522 | 51 48 49 50 34 56 40 50 45 53 T4 53 53 64 63
IN-Drawing | 528 | 46 3w 50 41 55 2 51 57 51 T3 53 54 64 61
IN-V2 577 | 57 55 56 53 2 59 48 55 5460 75 56 59 69 67
IN-A 572 | 56 5455 53 2 59 47 55 5460 74 57 58 68 66
IN-R 568 | 56 5455 52 2 58 47 54 54 59 74 55 58 68 66
Linear Probing IN-Sketch 551 | 55 53 53 50 40 56 45 53 53 51 72 53 56 65 64
ObjNet 579 | 57 55 55 55 43 60 48 55 54 6l 74 58 59 68 67
IN-Cartoon | 593 | 58 56 57 54 2 61 49 6 55 6 19 59 60 71 70
IN-Drawing | 60.0 | 59 57 58 55 44 61 48 58 60 64 77 58 61 71 69
IN-V2 479 | 44 2 4 45 34 48 2 43 4 50 68 47 53 59 60
IN-A 396 | 34 32 30 38 26 41 34 36 35 4359 40 44 49 54
) IN-R 381 | 33 32 30 36 29 36 31 33 38 39 S8 35 44 47 49
Visual Prompt

5 IN-Sketch 2.1 | 39 38 37 38 28 39 35 40 43 41 63 38 47 51 55
ObjNet 29.1 26 17 29 25 25 25 30 S50 29 35 37 43
IN-Cartoon | 39.7 | 35 3 R 37 24 40 34 35 32 38 o4 37 47 56 53
IN-Drawing | 410 | 40 39 38 35 29 37 32 36 4 40 62 31 46 54 52
IN-V2 582 | 58 56 56 54 43 60 48 56 55 6l 76 56 59 69 68
IN-A 589 | 58 56 56 56 4 61 49 56 55 62 76 59 60 69 68
IN-R 582 | 58 56 56 54 3 60 48 56 55 60 75 56 59 69 68
e c%‘;FA IN-Sketch 583 | 58 56 57 54 2 60 48 56 55 6l 75 57 59 69 68
ObjNet 588 | 58 56 56 56 3 61 49 56 55 62 76 59 60 69 68
IN-Cartoon | 57.7 | 57 55 56 53 2 59 47 55 5460 75 57 59 69 68
IN-Drawing | 59.0 | 58 5157 55 3 60 48 57 59 62 76 58 60 69 68
IN-V2 597 | 58 s6 57 56 44 61 49 58 51 64 T7 59 60 70 69
IN-A 580 | 56 54 54 56 2 60 48 56 55 62 74 59 56 68 68
IN-R 564 | 54 51 51 56 47 57 45 53 57 59 73 56 57 63 66
IN-Sketch 580 | 57 55 55 55 2 59 49 s6 571 62 4 58 58 67 67
ObjNet 567 | 56 53 54 55 41 59 47 54 52 60 73 57 55 67 68
IN-Cartoon | 552 | 53 50 52 52 38 58 44 53 50 59 74 57 56 67 65
IN-Drawing | 58.1 | 56 55 55 53 3 59 46 56 60 63 75 58 58 67 66
IN-V2 583 | 57 55 56 54 44 60 47 57 55 62 75 58 58 68 68
IN-A 578 | 56 5455 54 44 59 47 56 55 6l 75 57 58 68 67
L IN-R 572 | 56 54 54 53 47 58 46 54 56 60 73 55 58 66 66
IN-Sketch 545 | 53 51 52 51 38 55 44 53 52 58 7 55 54 64 64
ObjNet 551 | 53 50 50 53 40 58 44 53 51 58 73 55 56 66 66
IN-Cartoon | 60.0 | 59 57 57 56 44 62 48 57 55 62 81 60 62 72 70
IN-Drawing | 57.8 | 55 52 53 54 44 60 46 55 59 60 78 55 58 71 68
IN-V2 576 | 56 53 54 54 4 59 47 56 55 62 T4 58 57 67 67
IN-A 560 | 53 51 52 53 2 58 46 54 54 60 72 58 55 66 65
IN-R 535 | 51 49 49 51 46 54 2 50 54 56 69 53 55 62 62
5 IN-Sketch 523 | 51 49 50 48 37 53 2 51 51 55 69 53 52 62 62
ObjNet 534 | 52 50 49 51 37 56 43 51 50 57 71 53 53 64 64
IN-Cartoon | 560 | 55 52 53 52 38 59 44 54 50 57 77 57 57 68 66
IN-Drawing | 555 | 50 8 49 52 43 58 43 54 58 60 75 55 56 68 63
IN-V2 593 | 58 56 57 55 44 61 49 58 576 76 59 60 69 69
IN-A 589 | 57 55 56 55 44 61 49 57 s6 63 75 59 59 69 68
) IN-R 596 | 58 56 56 56 49 60 49 57 59 63 75 59 60 68 68
m IN-Sketch 580 | 57 55 56 54 2 58 47 57 57 6l 74 59 58 67 67
ObjNet 576 | 56 5455 54 a2 60 47 56 54 6l 75 57 58 68 67
IN-Cartoon | 584 | 58 55 56 55 40 61 46 57 53 6l 78 58 60 70 68
IN-Drawing | 604 | 59 57 58 56 45 62 49 59 6l 64 T8 59 61 71 69
IN-V2 593 | 58 56 57 55 45 61 49 58 57 6 76 59 60 69 69
IN-A 589 | 57 55 56 56 44 61 49 57 6 63 75 59 59 69 68
Model Soup IN-R 594 | 58 56 56 56 49 60 49 57 59 6 75 59 60 68 68
PRE-FT.-EWC-LwF IN-Sketch 579 | 57 55 56 54 41 58 48 56 56 61 74 59 58 67 67
ObjNet 576 | 56 54 54 55 2 60 P s6 54 6l 75 57 58 68 67
IN-Cartoon | 586 | 58 55 56 55 41 61 47 s6 53 6l 78 59 60 70 69
IN-Drawing | 602 | 59 57 58 56 44 62 49 58 6l 63 78 59 60 71 69
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Table S32: Accuracy of ImageNet-21K with AugReg pretrained ViT-S/32 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption. For each corruption, accuracy is
averaged across 5 levels of severity.

‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. . . N "
Gauss.  Shot  Impulse | Defocus Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG
Pretrained | 520 | 54 53 53 47 40 51 9 |43 47 S0 69 48 56 65 64
IN-V2 50.1 49 47 47 47 40 50 40 43 47 51 66 47 52 62 62
IN-A 44.0 43 41 41 44 37 46 34 34 39 43 59 42 44 56 56
IN-R 434 42 41 40 42 40 42 31 36 43 44 57 42 45 53 54
FT IN-Sketch 455 46 45 45 43 34 45 35 39 43 45 60 44 46 56 56
ObjNet 41.7 40 39 38 41 33 43 31 32 37 39 58 41 44 55 55
IN-Cartoon 45.2 46 44 43 41 30 45 31 38 38 41 68 44 48 63 57
IN-Drawing 46.9 48 45 45 42 37 45 32 41 50 44 65 43 49 60 53
IN-V2 Sl 54 52 52 47 40 51 39 42 47 49 68 48 55 65 63
IN-A 50.4 52 51 51 46 39 50 38 41 46 48 66 48 54 63 61
IN-R 515 52 51 51 48 41 52 40 42 47 51 68 49 55 64 63
Linear Probing IN-Sketch 49.6 50 49 49 46 39 50 38 41 45 49 65 48 53 61 60
ObjNet 52.1 53 52 52 49 41 53 41 42 47 51 68 50 55 64 63
IN-Cartoon 535 55 54 54 49 41 53 41 43 47 52 73 51 57 68 66
IN-Drawing 53.6 55 54 54 48 42 52 40 45 52 52 71 49 58 66 65
IN-V2 38 32 41 33 37 60 39 49 54 55
IN-A 38 30 32 34
Nisual Prompt N Sketch o i
2 ObjNet 42 ES 36 38
IN-Cartoon 58 27 44 & 52
IN-Drawing 55 27 42 49 48
IN-V2 69 48 56 66 64
IN-A 70 52 56 66 64
IN-R 70 50 56 66 64
R IN-Sketch 69 51 56 65 64
ObjNet 70 51 57 66 64
IN-Cartoon A 69 46 55 65 64
IN-Drawing 523 54 53 52 47 41 51 39 45 51 51 69 48 56 64 63
IN-V2 53.6 54 53 53 50 42 54 42 45 49 53 70 50 57 66 65
IN-A 50.2 49 48 47 50 42 53 40 41 45 49 66 49 51 61 62
IN-R 50.7 50 49 48 49 45 51 38 43 49 50 66 49 53 58 61
IN-Sketch 52.6 53 52 52 49 41 52 41 45 50 53 68 51 55 64 63
ObjNet 50.7 51 50 50 49 41 53 39 42 45 48 66 48 53 63 63
IN-Cartoon 48.8 50 48 48 44 35 49 35 40 43 47 68 47 52 64 61
IN-Drawing 523 53 52 52 46 41 52 37 46 54 52 68 50 55 64 62
IN-V2 51.8 53 51 51 47 41 51 40 44 48 51 68 48 55 65 64
IN-A 50.8 51 50 50 47 40 52 40 41 46 50 67 48 53 64 63
o AT o I R R D T D T T A
T -Sketcl .

ObjNet 482 48 46 46 47 37 49 37 38 43 47 65 46 50 61 61
IN-Cartoon 537 55 53 53 49 41 54 39 44 48 50 74 50 58 70 67
IN-Drawing 52.1 54 51 51 48 41 52 38 44 53 48 71 45 54 67 64
IN-V2 50.7 51 49 49 47 40 50 40 43 47 50 67 48 53 63 62
IN-A 48.2 48 46 46 46 39 49 38 40 44 48 64 47 49 60 59
IN-R 47.5 46 45 44 45 42 47 35 40 46 47 63 45 50 58 57
m IN-Sketch 46.9 48 47 46 44 36 47 37 40 44 46 61 45 48 58 57
ObjNet 47.0 47 45 45 46 36 49 37 37 42 45 63 45 49 60 60
IN-Cartoon 50.1 51 49 48 46 35 51 36 41 43 47 72 48 53 68 62
IN-Drawing 50.3 52 50 50 45 40 49 35 44 52 47 68 45 52 64 60
IN-V2 53.1 54 52 52 49 42 53 41 45 49 53 70 50 56 66 65
IN-A 52.8 53 52 52 50 42 54 41 44 49 53 69 50 55 65 64
) IN-R 533 53 52 52 50 45 53 40 46 51 54 69 51 56 64 64
m IN-Sketch 52.1 54 53 53 48 40 51 40 45 49 51 68 50 54 64 63
ObjNet 51.8 52 51 51 48 40 52 40 43 47 51 68 49 55 65 64
IN-Cartoon 51.8 53 52 51 47 37 52 37 43 46 50 72 50 55 68 64
IN-Drawing 543 57 55 55 48 42 54 39 47 54 53 72 51 57 68 65
IN-V2 53.1 54 52 52 49 42 53 41 45 49 52 70 50 56 66 65
IN-A 525 53 51 51 50 42 54 41 44 48 52 68 50 55 65 64
Model Soup IN-R 587 53 52 52 50 45 53 40 45 51 54 69 51 56 64 64
PRE-FT-EWC-LwF IN-Sketch 522 54 53 53 48 40 51 40 45 49 51 68 50 54 64 63
ObjNet 517 | 52 51 s 49 40 53 40 45 41 50 68 49 54 65 64
IN-Cartoon 52.0 54 52 52 47 38 52 37 43 46 50 72 50 55 68 64
IN-Drawing 542 57 55 55 48 42 53 39 47 54 52 72 50 57 68 65
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Table S33: Accuracy of ImageNet-21K with AugReg pretrained ViT-L/16 with different fine-tuning
methods and downstream datasets on each ImageNet-C corruption For each corruption, accuracy is
averaged across 5 levels of severity.

. ‘ ‘ ‘ Noise Blur Weather Digital
Dataset Method Avg. . . N "
Gauss.  Shot  Impulse Defocus  Glass Motion  Zoom Snow  Frost  Fog Bright Contrast Elastic ~ Pixel ~ JPEG

Pretrained | 22 | 73 73 73 69 62 73 67 | 2 69 73 82 70 71 79 78

IN-V2 710 | 72 71 72 67 62 71 64 70 70 72 81 69 69 79 78

IN-A 704 | 72 71 71 67 61 71 64 70 6 71 80 68 68 78 77

IN-R 654 | 68 67 67 61 61 64 55 61 64 65 16 60 64 74 74

FT IN-Sketch 676 | 69 68 68 65 58 67 61 67 66 68 T8 64 65 75 74

ObjNet 684 | 70 6 69 65 60 68 59 68 67 61 19 63 67 78 77

IN-Cartoon | 726 | 74 A 67 59 73 63 73 70 73 89 68 72 83 81

IN-Drawing | 747 | 77 75 76 69 67 74 63 %715 87 67 73 85 81

IN-V2 714 | 72 72T 68 61 72 66 709 72 81 69 70 78 77

IN-A T4 | 72 2T 68 61 72 66 71 60 72 81 70 70 78 77

IN-R 698 | 70 70 69 67 60 70 64 70 67 71 80 68 69 77 76

Linear Probing IN-Sketch 684 | 69 68 68 66 59 69 63 68 6 69 78 66 67 75 74

ObjNet 75 | 72 71 71 69 62 72 66 71 68 73 81 70 70 78 77

IN-Cartoon | 765 | 77 7% 76 73 65 77 71 % 727 88 75 75 85 83

IN-Drawing | 760 | 77 7% 76 73 66 76 70 7% 7577 86 74 75 83 81

IN-V2 574 | 52 51 50 53 44 56 54 56 56 62 75 55 61 70 69

IN-A 505 | 42 41 39 45 36 50 48 50 49 56 71 48 55 65 63

) IN-R 503 | 47 47 45 45 38 47 45 48 51 51 69 45 53 62 62

Visual Prompt_ IN-Sketch 486 | 46 458 42 38 44 43 46 49 48 67 39 52 63 62
(Bahng et al. 2022} ; .

ObjNet 417 | 38 37 35 43 32 46 44 47 46 5370 45 53 63 62

IN-Cartoon | 55.8 | 50 49 48 51 2 54 52 55 53 5175 51 60 71 68

IN-Drawing | 522 | 50 49 48 47 3 48 45 49 55 51 70 43 56 66 64

IN-V2 723 | 73 73 73 69 62 73 67 270 7 82 70 71 79 78

IN-A 729 | 73 73 73 71 63 74 68 270 75 82 71 72 79 78

IN-R 726 | 73 73 73 70 63 73 67 26 74 82 70 72 79 78

e c%‘;}‘_f"zoz]: IN-Sketch 725 | 74 73 73 70 63 73 67 270 74 82 69 72 79 78

ObjNet 729 | 73 73 73 71 64 74 68 7370 75 82 71 72 80 78

IN-Cartoon | 725 | 73 73 72 70 63 73 67 69 74 82 69 71 79 78

IN-Drawing | 73.0 | 74 73 73 71 64 74 68 7371 74 82 71 72 79 78

IN-V2 710 | 74 74 74 65 64 70 63 68 69 68 81 66 70 80 78

IN-A 720 | 73 27 68 63 73 66 26 7 82 70 70 80 78

IN-R 720 | 72 71 71 70 65 72 65 7271 73 82 70 70 78 78

IKirkpmf,‘:"e?a]_ 5077 | IN-Sketch 724 | 73 73 72 70 63 72 67 72 71 73 82 70 71 79 78

ObjNet 712 | 72 71 70 68 62 72 63 270 72 81 70 69 79 78

IN-Cartoon | 718 | 72 71 71 69 60 73 66 72 68 7 83 70 71 79 78

IN-Drawing | 735 | 75 74 74 70 63 74 66 74 7475 83 72 72 80 78

IN-V2 713 | 74 74 74 66 63 7 65 6 68 7l 81 66 71 79 78

IN-A 720 | 74 73 73 68 63 7 66 26 T2 82 68 71 79 78

) IN-R 714 | 73 7N 67 64 7 64 070 72 81 67 71 78 78

T IN-Sketch | 702 | 71 7o 67 61 70 64 0 68 70 80 67 9 77

ObjNet 715 | 73 7 mn 68 62 72 65 71 ® 72 82 68 70 79 78

IN-Cartoon | 755 | 79 78 78 70 66 75 65 73 72 71 91 61 78 89 86

IN-Drawing | 766 | 79 77 78 69 71 75 66 7% 79 73 90 69 77 88 84

IN-V2 714 | 73 73 72 67 62 71 65 7270 71 81 67 70 79 78

IN-A 537 | 56 55 55 49 46 53 46 52 50 54 63 51 52 63 62

IN-R 494 | 51 51 50 46 44 48 39 47 49 49 59 45 48 58 57

lKuma%eP(- EIT 55791 IN-Sketch 678 | 68 68 68 66 58 68 62 67 66 68 77 65 66 75 74

ObjNet 706 | 71 70 70 68 61 71 63 70 68 T2 80 68 69 78 76

IN-Cartoon | 77.0 | 78 7T 72 64 77 69 7 74 18 90 74 76 86 85

IN-Drawing | 77.5 | 80 9 79 73 68 77 69 8 78 T8 88 70 76 86 83

IN-V2 735 | 74 74 74 71 64 74 68 %72 75 83 72 72 80 79

IN-A 75 | 73 27 67 62 72 66 72 60 72 81 69 70 78 77

) IN-R 730 | 74 473 70 66 73 65 72 2 74 8 70 72 80 79

‘W(,m;‘,j;fgﬁ?mz% IN-Sketch 721 | 73 73 73 69 62 72 66 7271 73 82 69 71 79 78

ObjNet 726 | 74 73 73 70 63 73 66 73 71 73 82 70 72 80 78

IN-Cartoon | 756 | 77 7% 76 72 63 76 69 % 7277 87 73 74 83 82

IN-Drawing | 768 | 78 77 78 73 67 77 69 77 7T 87 73 75 84 82

IN-V2 734 | 75 75 74 69 64 74 67 372 74 83 71 72 80 79

IN-A 727 | 74 73 73 69 63 73 67 73 70 73 82 7 71 79 78

Model Soup IN-R 733 | 74 74 74 70 67 73 66 2 7 14 82 71 72 80 79

PRE-FT.-EWC-LwF IN-Sketch 723 | 73 73 73 69 63 72 66 73 71 73 82 70 71 79 78

(Wortsman et al. 2022a) | pjNet 727 | 74 73 73 70 63 73 66 73 71 74 82 70 71 79 78

IN-Cartoon | 758 | 77 7% 76 73 64 76 69 7% 72 77 88 72 75 84 83

IN-Drawing | 774 | 79 7979 74 68 78 69 77 77 78 87 73 76 85 83
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Table S34: Accuracy of ImageNet-1K pretrained ResNet-50 with different fine-tuning methods and
downstream datasets on each ImageNet-C corruption For each corruption, accuracy is averaged across
5 levels of severity.

Noise Blur Weather Digital
Dataset Method Avg.
atase ‘ etho ‘ V8 ‘ Gauss.  Shot  Impulse | Defocus Glass ~ Motion  Zoom Snow  Frost  Fog Bright | Contrast Elastic ~ Pixel JPEG
Pretrained | 317 | 23 21 18 | 28 23 30 30 | 24 28 34 59 | 31 40 42 46
IN-V2 27 26 25 28 31 56 27 41 46
IN-A 16 18 23 39
IN-R 21 21 26 26 45
FT IN-Sketch 13 17 22
ObjNet
IN-Cartoon
IN-Drawing
IN-V2
IN-A
IN-R
Linear Probing IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-V2
IN-A
) IN-R
ol 0“!1 IN-Sketch
= ObjNet
IN-Cartoon
IN-Drawing
IN-V2
IN-A
INR
EWC
@ . IN-Sketch
Kirkpatrick et al.{2017]
ObjNet
IN-Cartoon
IN-Drawing
IN-V2
IN-A 19 18 15 22 19 23 21 2 25 31 50 26 32 37 39
L IN-R 24 23 20 29 32 53 28 36 41 43
7 & HotemB0T7) IN-Sketch 17 6 13 23 24 4l 2125 32 36
ObjNet 17 16 13 2 32 49 25 31 33 35
IN-Cartoon 19 18 14 25 31 61 31 37 44 43
IN-Draving 0 s BN N
IN-V2 21 20 16 28 31 56 27 37 41 46
IN-A 15 412 19 o220 17 18 20 26 4 22 28 31 34
LPFT IN-R 22
Rumar et al.|2022] IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing
IN-V2
IN-A 22 21 18 27 22 27 26 24 28 35 56 31 37 2 45
WISEFT IN-R 336 | 27 26 2 29 26 30 29 27 33 36 57 31 39 44 47
iSE-
50275 IN-Sketch 24 22 19 22 21 25 23 24 30 32 55 29 35 42 46
ObjNet 22 21 18 26 20 29 30 23 26 36 56 30 37 39 3
IN-Cartoon 19 17 15 22 18 25 23 2 25 32 60 31 37 43 43
IN-Drawing 25 23 19 8 2 23 23 24 2 28 59 23 35 40 42
IN-V2 322 | 23 22 18 29 24 29 29 26 29 3459 29 40 4 48
IN-A 22 20 17 25 20 26 23 23 26 33 54 28 35 41 43
Model Soup IN-R 329 | 27 26 2 28 26 29 28 26 32 3457 30 39 43 47
PRE-FT-EWC-LWF IN-Sketch 22 21 17 21 20 23 22 24 29 30 52 27 33 40 43
Wortsman et al.2022a) | OpjNet 21 20 17 26 19 29 29 23 25 36 54 29 36 37 40
IN-Cartoon 18 17 14 22 18 24 22 20 23 29 58 29 36 42 41
IN-Drawing 25 23 18 e s w1 21 31 19 s3 29 32 36
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Table S35: Accuracy of ImageNet-1K pretrained ResNet-50 with different fine-tuning methods and
downstream datasets on each ImageNet-C corruption For each corruption, accuracy is averaged across
5 levels of severity.

Dataset ‘

Method

]

Gauss.

Noise
Shot

Blur

Impulse | Defocus Glass ~ Motion

Zoom

Snow

Weather

Frost

Fog

Bright

Contrast

Digital

Elastic

Pixel  JPEG

Pretrained

| 466 |

41

39

36 | 41 27 42

43

| 40

45

58

71

| 57

47

50 59

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

471.0
46.3
43.7

41
43

40

36 40 28 43
40 27 41
36 34 33 38

Linear Probing

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

Visual Prompt

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

42
44
39
26

RER %

48
47
48
28
40
28
37
47
48
39

59
58
52
33
55
36

52
53
47

72
68
65
41
65
62
49
70
67
67

55
56
48

57

54
50

47
44
45

46

47

51 62
48 58
48 55
29 35
43 52
41

49 57
47 55
43 51

EWC

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

LwF

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

LP-FT

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

WiSE-FT
{Worisman ecal [072%]

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon
IN-Drawing

Model Soup
PRE-FT-EWC-LWF

IN-V2
IN-A

IN-R
IN-Sketch
ObjNet
IN-Cartoon

48.0
489
484
38.7
45.7
39.5

34

IN-Drawing - 38

45

43
45
43
37
39
32

73

71
63
70
69

59
60
55
37
57
49

48
47
50
39
45
43

52 63

52 60
45 52
48 57
48 53
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