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CORrelation ALignment (CORAL)

Algorithm 1 CORAL for Unsupervised Domain Adaptation

Input: Source Data Dg, Target Data Dr
Output: Adjusted Source Data D7
Cs = cov(Ds) + eye(size(Ds, 2))
Ct = cov(Dr) + eye(size(Dr,2))
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ASC | ASD | AW [CoA | C—D [ CoW | DDA [ D=C | DOW | WoA | WoC | W=D | AVG
NA 417 | 44.6 | 319 | 53.1 | 478 | 41.7 | 262 | 264 | 525 | 216 | 212 | 783 | 4Ll
SA 374 | 363 | 390 | 449 | 395 | 410 | 329 | 343 | 651 | 344 | 310 | 624 | 415
GFK 419 | 414 | 414 | 560 | 427 | 451 | 387 | 365 | 746 | 319 | 275 | 796 | 464
TCA 352 | 395 | 295 | 468 | %2 | 386 | 362 | 300 | 712 | 322 | 219 | 745 | 428
CORAL || 451 | 395 | 444 | 521 | 459 | 464 | 377 | 338 | 847 | 360 | 337 | 866 | 4838

Table 3: Object recognition accuracies of all 12 domain shifts on the Office-Caltech10 dataset (Gong et al. 2012) with SURF features, using

the “full training” protocol.

, Conclusion
» Improvement is consistent
» Larger improvement on strongly correlated
features (e.g., deep features)
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;]\S\ CoI |CoS | I-C | IS | S=»C | S—=I | AVG
NA 66.1 219 | 73.8 | 224 | 246 | 224 | 385
SA 43.7 139 | 92.0 | 151 15.8 143 | 25.8
GFK 52 18.6 | 58.5 | 20.1 21.1 174 | 31.3
TCA 48.6 156 | 540 | 148 14.6 12.0 | 26.6
CORAL || 66.2 | 229 | 74.7 | 254 | 269 | 25.2 | 40.2

Table 4: Object recognition accuracies of all 6 domain shifts on
the Testbed Cross-Dataset (Tommasi and Tuytelaars 2014) dataset
with DECAF-fc7 features, using the “full training” protocol.

| ASD | AW [ DA [ DoW | WA | WD | AVG

[ NAfe6 || 5327486 | 405 | 929 | 390 | 988 [ 622

| NA-fc7 | 557 | 506 | 465 | 93.1 430 | 974 | 644
NA-FT6 545 | 480 | 389 | 912 | 407 | 989 | 62.0

' NA-FT7 | 585 | 53.0 | 438 | 948 | 437 | 99.1 | 655
SA-fc6 41.3 35 323 [ 745 | 30.1 81.5 | 49.1

" SA-fc7 462 | 425 | 393 | 789 | 36.3 80.6 | 54.0

| SA-FT6 | 405 | 4Ll | 338 | 854 | 334" | 882 | 537

' SA-FT7 | 305 | 472 | 396 | 89 | 37237 93 594

' GFK-fc6 448 | 378 [ 348 | 8l 314 | 869 [ 49.1

- GFK-fc7 52 482 | 418 | 8.5 | 386 | 87.5 | 59.1

- GFK-FT6 488 | 456 | 405 | 904 | 367 | 963 | 597
GFK-FT7 | 564 | 523 | 432 | 922 | 415 | 96.6 | 63.7
TCA-fc6 | 406 | 368 | 329 | 82.3 289 | 84.1 | 509
TCA-fc7 454 | 405 | 365 | 782 | 34.1 84 53.1

" TCA-FT6 408 | 372 | 306 | 795 | 367 | 91.8 | 52.8

| TCA-FT7 || 473 452 | 364 | 809 | 392 | 92 56.8

"DLID M- 261 | - | 689 | - | 849 -
DANN | 340 | 341 | 201 | 620 | 212 | 644 | 393

' DA-NBNN - 23.3 - 67.2 | 67.4 -
DECAF-fc6 52.2 91.5 | -
DECAF-fc7 53.9 89.2 -

 DDC 59.4 92.5 =_ [917

' DAN 66.0 935 | - 95.3

' ReverseGrad - 67.3 - | 94.0 | | i -

[CORAL-fc6 [[ 537 | 484 | 444 [ 965 | 419 | 992 [ 64.0

" CORAL-fc7 571 | S3.1 | 5101 | 946 | 473 | 982 | 66.9

| CORAL-FT6 || 61.2 | 59.8 | 474 | 97.1 458 | 99.5 | 685

| CORAL-FT7 || 622 | 619 | 484 | 962 | 482 | 995 | 694

Table 2: Object recognition accuracies of all 6 domain shifts on
the standard Office dataset (Saenko et al. 2010) with deep features,
following the protocol of (Donahue et al. 2014; Tzeng et al. 2014;

Ganin and Lempitsky 2015).
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