Table 1: Comprehensive comparison involving 15 different types of corruption from commonly-used domain adaption benchmark [52].
Substantial (> 0.5) improvement and degradation compared to the baseline MSP [6] are highlighted in blue or red respectively. DUL is the
only method that achieves SOTA OOD detection performance without sacrificing generalization i.e., the value of the entire row is almost
black or blue. The best or second best results are highlighted in bold or underlined. MD is the shorthand of Mahalanobis.

OOD generalization (Error rate |) OOD detection

Method |PD, |PSEM|Gauss. Shot Impul. Defoc. Glass Motion Zoom Snow Frost Fog Brit. Contr. Elast. Pixel JPEG |Avg.|FPR| AUCt
MSP 77.0 6777 745 36.1 785 40.7 414 405 46.7 314 22.6 403 353 42.8 449 |48.0| 42.0 893
EBM Qg) 77.0 677 745 36.1 785 40.7 414 405 46.7 31.4 22.6 403 353 42.8 449 |48.0| 325 893
Maxlogits Z. 770 6777 745 36.1 785 40.7 414 405 46.7 314 22.6 403 353 42.8 449 |48.0| 329 893
MD 77.0 677 745 36.1 785 40.7 414 405 46.7 31.4 22.6 403 353 42.8 449 |48.0| 325 939
Entropy 81.7 729 87.0 382 889 422 446 455 539 33.1 244 398 372 47.6 48.8 [52.4] 6.6 98.7
EBM (FT) 2 823 735 90.6 392 90.7 414 444 473 549 343 247 392 377 515 493|534 3.6 98.4
DPN 2 77.6 68.6 83.6 39.7 868 433 449 47.0 53.7 364 26.1 435 37.6 47.5 44.5|52.0| 4.3 98.5
POEM = % 83.7 76.6 88.0 44.1 90.1 443 464 528 60.8 39.5 289 434 425 56.1 545 |56.8| 3.3 99.0
WOODS | o | & | 775 685 775 364 806 409 419 413 47.1 314 233 397 362 429 460 [488| 7.1 985
SCONE é E 764 673 753 362 77.0 409 41.6 40.2 455 314 23.1 40.1 359 424 454 |479| 7.0 985
DUL (Ours)| O 772 68.0 751 358 78.5 39.7 40.6 39.8 46.1 31.0 224 39.2 34.8 43.0 44.6 (47.7| 59 98.5
Entropy 83.3 754 79.8 38.0 827 422 442 445 534 328 2377 38.0 379 446 629 |522]11.6 979
EBM (FT) 81.2 728 78.1 37.6 80.0 429 43.6 437 S51.1 335239 40.2 38.1 45.1 733 (523|194 875
DPN 5 81.8 729 79.1 39.6 81.3 449 462 454 524 343 256 409 392 477 764 |53.8|17.3 949
POEM . 789 703 747 38.6 780 434 443 43.0 50.2 34.6 254 43.1 373 454 81.6|52.6|343 86.8
WOODS = 81.1 724 76,5 386 79.0 432 446 424 49.2 33.0 243 402 39.0 41.2 47.8 |50.2| 7.6 98.3
SCONE 80.9 723 772 379 787 424 434 428 495 322 240 393 38.0 41.8 483 |50.0| 8.0 98.2
DUL (Ours) 77.0 677 742 362 784 408 413 40.2 46.3 314 229 408 353 427 45.1 480| 6.9 982
MSP ) 522 707 715 56.0 555 526 541 673 67.0 635565 533 463 503 519 (579|582 823
EBM - § 522 707 715 56.0 555 526 541 673 67.0 63.556.5 533 46.3 503 519 579|325 893
Maxlogits | S 522 707 715 56.0 555 526 541 673 67.0 63.5 565 533 463 503 519 (579|519 882
Enttopy | % | @ |53 712 717 544 546 518 532 669 662 62.7 558 514 450 49.7 SLI [57.1]536 891
EBM (FT) % @ 529 722 728 560 562 535 541 078 674 640570 522 465 514 529 (585|597 875
DPN 0 2 519 69.2 69.6 565 556 524 53.1 655 65.0 62.2 555 545 46.0 49.7 514 (572|638 872
WOODS g g | 514 694 700 552 548 519 529 662 66.0 62.5 55.6 52.6 45.6 49.7 513 |57.0|51.7 833
SCONE g 51.6 694 70.0 554 550 521 53.1 663 660 62.6 55.7 53.0 45.8 499 514 |57.1|525 882
DUL (Ours) = 51.0 691 705 55.1 545 515 524 662 659 62.6 557 53.0 454 494 509 569|49.1 89.3

Figure 1: Visualization of different types of uncertainty on semantic OOD test dataset (i.e., Textures) when CIFAR-10 is ID dataset.
Without DUL (orange), all three types of uncertainty will increase altogether on OOD. In contrast, DUL (green) increases the distributional
uncertainty but decreases the data uncertainty on OOD, which further lead to unchanged overall uncertainty. These observation meets our
expectation. We use Eq.17 from [9] to calculate data uncertainty. The distributional uncertainty is shifted by subtracting that on ID dataset.
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Table 2: Additional results involving new baselines suggested by our
reviewers. ID dataset is CIFAR-10. PSEM s TmageNet-RC. PLYY is

rain

the original CIFAR-10 testset corrupted by Gaussian noise N'(0, 5).

Table 3: We tune the weight of OOD detection regularization term for
EBM as well as Entropy and report the FPR (OOD detection metric)
and error rate (Err, OOD generalization metric). The experimental
settings are the same with Table 2.

Model generalization OOD detection
Method ID-Acct OOD-Acc?t | FPR| AUCT
Entropy 96.04 72.57 6.63  98.72 Entropy EBM

EBM (finetune) 96.10 79.03 3.61  98.39 A OOD-Err | FPR | A OOD-Err | FPR |

POEM 94.32 78.89 332 98.99
K+1 Classifier 96.26 84.77 322 99.11 0 . 95 3515 0 995 2057
EBM w. DUL — T — 5 x 1073 13.58 836 |1x 1073 9.46 14.69
Entropy w. DUL | 96.10 8741 | 29.56  95.92 5 x 10 1548 6.37 |1x10 10.32  13.54
K+1 w. DUL 95.89 8859 | 712  98.35 5x 1072 1797 571 |1x107* 1643 8.15
5x 107! 18.53 5.60 |[1x 107!  24.38 6.11

DUL 96.02 88.01 5.89 9847

DUL' 96.04 87.53 599  98.28

DUL' (100 epochs) | 96.15 88.13 245  98.08




