Supplemental Material to
SelfReg: Self-supervised Contrastive Regularization for Domain Generalization

Content

This supplementary material provides details on our ex-
periment of hyperparameter tuning (Section 1), our de-
tailed experiment on DomainBed benchmark (Section 2),
and more examples of our analysis with Grad-CAM [10]
(Section 3).

1. Hyperparameter Tuning

In Table | and 2, we provide the experimental results of
hyperparameter tuning by grid search about scale factor of
feature and logit-level regularization, respectively. To see
the performance variance, we trained each model more than
5 times for each test domain and report the average image
recognition accuracy and its standard deviation.

In Table 3, we provide the experimental results by the
changes of the CDPL’s learning rate. The CDPL is only
trained by Lgiseg, NOt classification loss. Thus, the same
learning rate with the other parts of the model is may not big
enough to fully optimize the CDPL. We experimented by
increasing the learning rate of the CDPL, and confirmed the
highest performance when the learning rate was 15 times
larger than the existing learning rate. Note that we trained
each model 20 times for each test domain.

2. Detailed DomainBed Experiments

Table 4-9 provide detailed results for each domain of
DomainBed [5]. We report the results of two model se-
lection methods, training-domain validation set method and
test-domain validation set method. Training-domain valida-
tion set method is a classic setup of domain generalization
task. Specifically, (i) split each training domain into train-
ing and validation subsets (ii) pool the validation subsets of
each training domain to create an overall validation set (iii)
choose the model maximizing the accuracy on the overall
validation set [5]. Test-domain validation set is the method
that choose the model maximizing the accuracy on a valida-
tion set that follows the distribution of the test domain [5].

In Table 4-9, SelfReg (ours)" does not include Inter-
domain Curriculum Learning (IDCL) and SelfReg with
stochastic weight averaging (SWA) [7] techniques, and we

provide the performance of our SelfReg with SWA tech-
nique also. Since DomainBed is supposed to be evaluated
every N steps, we needed to modify the codes to apply the
SWA technique. We modified the code to evaluate model on
the test set after completing 5000 steps learning with SWA
technique. Specifically, we performed weight averaging ev-
ery step from 4000 to 5000 steps. As shown in Table 4 of
the main paper, SelfReg with SWA shows the state-of-the-
art performance in DomainBed benchmark.

3. More GradCAM Visualizations

In Figure 1, we provide more examples for different tar-
get domains where we compare the model’s attention maps
using Grad-CAM [10].
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Table 1. Grid search results about Ageaure On PACS [8].

Test Domain

Afeature Average
Photo Art Painting  Cartoon Sketch

1.0 9543+ 0.5 80.54+13 76.02+1.2 7355+£2.1 81.39+0.7
0.5 9572 +£04 7950+14 7600+ 1.0 74.18+22 81.35+0.6
0.4 95.57+£04 79.74+14 7601 +£1.0 7481 +2.0 81.53+0.8
0.3 95.63 £04 79.64+12 7641 +1.7 7468 +1.7 81.59 + 0.5
0.2 95.64 +04 80.08+1.2 7572+1.2 7445+£22 81.47+0.7
0.1 9552+ 04 80.29+09 7577+1.1 7436+£29 8148 +0.7

0.0 (baseline) 95.66 £0.4 79.89 +£1.3 7561 1.5 7333+2.8 81.12+0.8

Table 2. Grid search results about Ajogir on PACS [8].

Test Domain

Alogit Average
Photo Art Painting  Cartoon Sketch

1.0 96.19+ 0.3 81.59+1.2 7698+ 1.3 7571 £13 82.62+ 0.5

0.9 96.03 +0.3 81.66+04 7735+1.0 75.07£1.0 82.53+04

0.8 96.13 £ 0.5 82.00+1.5 7747+08 7418 +2.1 8245+0.6

0.5 96.03 £0.7 8146+09 7724+18 7508+ 15 8245+04

0.1 95.67£04 81.09+£0.8 7726 +0.6 7462+ 1.5 82.16£0.3

0.0 (baseline) 95.66 £0.4 79.89 £1.3 7561 1.5 7333 +2.8 81.12+£0.8

Table 3. Experimental results about the learning rate of the CDPL on PACS [8]. The learning rates of the other parts are 0.004.

. Test Domain
Learning rate Average

Photo Art Painting  Cartoon Sketch

A. O (untrained) 96.19 +£0.2 82.68 £0.9 7853+£0.5 77.11+£0.9 83.63£04

B. 0.004 9622+ 03 8234+0.5 7843+0.7 7747 +£0.8 83.62+0.3
C.Bx2 9629 £0.2 82.14+0.8 78.84+08 7722+ 1.1 83.63+04
D.Bx5 96.04 £0.2 82.17+0.8 79.00+0.8 77.62+1.0 83.71 +£04
E.Bx10 96.21 £03 8251+£0.6 7896+0.6 77.35+0.8 83.76 £0.3
F.Bx15 9621 £03 8241+£0.8 79.12+0.5 77.58+0.7 83.83 £0.3

G.Bx20 96.16 £ 0.3 82.15+£0.7 7898 +0.7 7743 +£0.6 83.68 £0.3




Target Domain

Photo Art Painting

T
B i

Input Image

SelfReg (ours)

Figure 1. Original images with a giraffe for different domains (1st row). We provide visualizations of Grad-CAM [10] for ours and RSC [6],
which localizes class-discriminative regions. Data: PACS [8]

Table 4. Detailed scores on ColoredMNIST [ 1] in DomainBed [5].
Model selection: training-domain validation set

Algorithm +90% +80% -90% Avg
SelfReg (ours)* 722405 737+02 105+£03 521402
SelfReg w/ SWA (ours) 71.34+04 73.0+03 106£02 51.6+02
ERM [11] 71.7+0.1 729402 10.0+0.1 51.5
Model selection: test-domain validation set (oracle)
Algorithm +90% +80% -90% Avg
SelfReg (ours) ' 71.34+04 734+02 293+21 58.0+0.7
SelfReg w/ SWA (ours) 71.7+0.1 72.8+02 284+14 5774+04
ERM [11] 71.8+04 729+0.1 28.7=£05 57.8

Table 5. Detailed scores on RotatedMNIST [4] in DomainBed [5].
Model selection: training-domain validation set

Algorithm 0 15 30 45 60 75 Avg
SelfReg w/ SWA (ours) 95.8+02 98.8+0.1 989+0.1 99.0+00 99.0+0.0 96.8+0.1 98.0+0.1
SelfReg (ours)* 957403 990+0.1 989+01 99.0+£0.1 989+0.1 96.6+0.1 98.0+0.2
ERM [11] 9594+0.1 989+0.0 988+00 989+00 989+0.0 964+0.0 98.0
Model selection: test-domain validation set (oracle)
Algorithm 0 15 30 45 60 75 Avg
SelfReg w/ SWA (ours) 96.1 £0.3 98.8+0.0 99.0£00 989+0.1 99.0+0.0 962+02 98.0+0.0
SelfReg (ours)* 96.0+03 989+0.1 989+01 989+0.1 989+0.1 96.8+0.1 98.1+0.1

ERM [11] 953+£02 987£01 989+£01 987+£02 989+00 962402 97.8




Table 6. Detailed scores on VLCS [3] in DomainBed [5].

Model selection: training-domain validation set

Algorithm C L S A% Avg
SelfReg (ours) ! 96.7+04 6524+12 731+13 762+07 77.84+0.9
SelfReg w/ SWA (ours) 974 +04 635+03 726=£01 767+0.7 77.5+0.0
ERM [11] 97.7+04 6434+09 734+05 746+1.3 77.5
Model selection: test-domain validation set (oracle)
Algorithm C L S v Avg
SelfReg (ours)f 979+ 04 66.74+0.1 735+07 747+0.7 782+0.1
SelfReg w/ SWA (ours) 98.2+0.3 639+08 722+0.1 755+04 775+£02
ERM [11] 976 £03 679407 709+02 740+0.6 77.6
Table 7. Detailed scores on PACS [8] in DomainBed [5].
Model selection: training-domain validation set
Algorithm A C P S Avg
SelfReg w/ SWA (ours) 859+0.6 81.9+04 968+0.1 81.44+0.6 86.5+£0.3
SelfReg (ours) ' 879+ 1.0 794+14 968+07 783+12 856£04
ERM [11] 84.7+04 80.8£0.6 97.2+03 793+1.0 85.5
Model selection: test-domain validation set (oracle)
Algorithm A C P S Avg
SelfReg w/ SWA (ours) 87.5+0.1 83.0+0.1 97.6£0.1 828+02 87.7+0.1
SelfReg (ours)! 87.9+05 80.6£1.1 97.1+04 81.1+13 86.7+£0.8
ERM [11] 865+ 1.0 81.3£0.6 962+03 82.7+1.1 86.7
Table 8. Detailed scores on OfficeHome [|2] in DomainBed [5].
Model selection: training-domain validation set
Algorithm A C P R Avg
SelfReg w/ SWA (ours) 649 +0.8 554+£06 784+02 788+0.1 694+02
SelfReg (ours) ! 63.6+14 5314+1.0 769+04 781+04 67.94+0.7
ERM [11] 61.3+07 524403 758+0.1 76.6+0.3 66.5
Model selection: test-domain validation set (oracle)
Algorithm A C P R Avg
SelfReg w/ SWA (ours) 66.1 04 56.8+03 785£02 7994+0.1 703=+0.1
SelfReg (ours) ! 642+06 53.64+0.7 767+03 779+05 68.1+0.3
ERM [11] 61.7+0.7 534403 741+£04 762+0.6 66.4




Table 9. Detailed scores on Terralncognita [2] in DomainBed [5].

Model selection: training-domain validation set

Algorithm L100 L38 L43 L46 Avg

SelfReg w/ SWA (ours) 56.8+0.9 447+0.6 59.6+£03 4294+0.8 51.0+04

SelfReg (ours)f 488+09 413+18 573+£07 406+09 470+03

ERM [11] 498 +44 421+14 569418 357+39 46.1

Model selection: test-domain validation set (oracle)

Algorithm L100 L38 L43 L46 Avg

SelfReg w/ SWA (ours) 60.6 +0.9 473+04 605+07 446+1.1 532+03

SelfReg (ours)' 60.0+23 488+1.0 58608 440+£06 528409

ERM [11] 594+£09 4934+0.6 60.1+1.1 432+05 53.0

Table 10. Detailed scores on DomainNet [9] in DomainBed [5].
Model selection: training-domain validation set
Algorithm Clip Info Paint Quick Real Sketch Avg
SelfReg w/ SWA (ours) 62.44+0.1 226+0.1 51.8+£0.1 143+0.1 6254+0.2 538+03 446=£0.1
SelfReg (ours)* 585+0.1 2074+0.1 4734+03 13.1+03 582402 51.1+£03 415+0.2
ERM [11] 581+03 188+03 46.7+03 122+04 59.6+0.1 49.8+04 40.9
Model selection: test-domain validation set (oracle)

Algorithm Clip Info Paint Quick Real Sketch Avg
SelfReg w/ SWA (ours) 62.44+0.1 225+02 51.7£01 147+£02 627+0.1 537+£04 446=£0.1
SelfReg (ours)* 585+0.1 207+0.1 48.0+02 132+03 582402 51.1+£03 41.6+0.1
ERM [11] 586+03 192+02 47.0+03 132+02 599+03 49.8+04 41.3




