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Introduction

m What is Domain Adaptive Semantic Segmentation (DASS)?

The Goal:
« Train segmentation models on a labeled domain
 Generalize models for the domain that has different data distribution.

The Main Roads for DASS:
« Directly transfer by adversarial training
« Gradually transfer by constructing intermediate domains, which is dubbed

domain bridging (DB).

Four Types of Domain Bridging (DB):
* Input space (style-transfer based)
* Feature space
« Qutput space (self-training based)
« Joint space (data-mixing based)



Introduction

m Motivation

« We conduct comprehensive experiments about the existing DB-based

methods with the same benchmark and pipeline.

(a) Comparison of style transfer-based DB

methods.

Method mloU

Source only 26.3+0.9
+ CycleGAN [72] (S—T) 37.84+0.4
+ Color Transfer [47] (S—T) | 38.7£1.2
+ FDA [61](S—T) 41.34+0.6
Pseudo Labeling 30.7+0.4
+ CycleGAN (T—S) 28.94+0.5
+ Color Transfer (T—S) 31.44+0.5
+ FDA (T—S) 42.61+0.6

(b) Comparison of global blending-based different groups.
and region-based DB methods.

(c) Comparison of combined DB methods of

Method mloU

Pseudo Labeling | 30.7£0.4
+ Mixup [63] 31.6+0.6
+ CowMix [14] | 50.7+04
+ FMix [ 18] 50.0+0.2
+ CutMix [62] 54.9+0.2
+ ClassMix [43] | 54.3%+14

Method | mloU

Pseudo Labeling 30.7+0.4
+ CutMix + CycleGAN (S—T) 47.611.1
+ ClassMix 4 CycleGAN (S—T) | 53.9+1.0
+ CutMix + FDA (S—T) 46.8+1.2
+ ClassMix + FDA (§—T) 50.641.1
+ CowMix & CutMix 51.7+0.4
+ FMix ¢ CutMix 50.6+0.7
+ FMix & ClassMix 54.540.5
+ CutMix & ClassMix 55.2+1.0




Introduction

m Motivation

« We find that the region-level based DB-method and class-level based DB-
method are complement with each other.

(a) Target Image/GT (b) Source Only (c) Region-level based (d) Class-level based



Methodology

m Deliberated Domain Bridging for DASS
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(a) Step 1: Dual-Path Domain Bridging (b) Step 2: Cross-path Knowledge Distillation
(DPDB) (CKD)



Experiments

m State-of-the-art performance on GTA — Cityscapes
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Method : % 2 £ & g 2 2 2 5 Z g T § £ 2 E B % |mou
Source only 75.8 168 77.2 125 21.0 255 30.1 20.1 813 246 703 538 264 499 172 259 6.5 253 36.0| 36.6

CyCADA [22] 86.7 35.6 80.1 19.8 17.5 38.0 399 415 827 279 73.6 649 19.0 650 120 28.6 45 31.1 42.0| 42.7
ADVENT [52] 89.4 33.1 81.0 26.6 26.8 272 335 247 839 367 78.8 587 305 848 385 445 1.7 31.6 324 455

BDL [31] 91.0 447 842 346 27.6 302 36.0 36.0 850 43.6 83.0 586 31.6 833 353 497 33 288 35.6| 485
FADA [53] 91.0 50.6 86.0 434 298 368 434 250 868 383 874 640 38.0 852 316 46.1 65 254 37.1| 50.1
CAG [65] 90.4 51.6 83.8 342 278 384 253 484 B854 382 78.1 586 346 847 219 427 41.1 293 37.2| 50.2
[AST [40] 93.8 57.8 85.1 395 26.7 262 43.1 347 849 329 88.0 626 29.0 87.3 392 496 232 347 39.6| 515
DACS [50] 89.9 39.7 879 30.7 395 385 464 528 880 440 B8B8.8 672 358 845 457 502 0.0 273 340/ 52.1
SAC [1] 904 539 86.6 424 273 451 485 427 874 40.1 86.1 675 297 885 49.1 546 98 266 453 | 538
CTF [38] 92.5 583 86.5 27.4 28.8 38.1 46.7 425 854 384 91.8 664 370 87.8 40.7 524 44.6 41.7 59.0| 56.1
ProDA [64] 91.5 524 829 42.0 35.7 400 444 438 870 438 795 665 314 86.7 41.1 525 0.0 454 538 | 53.7

ProDA+distill 87.8 56.0 79.7 46.3 448 456 535 535 88.6 452 82.1 707 392 88.8 455 594 1.0 489 564 | 57.5
UndoDA [32] 89.1 343 83.6 383 275 289 347 17.6 842 41.0 85.1 578 3377 85.1 385 413 30.7 31.1 48.0| 49.0
UndoDA+ProDA | 92.9 52,7 87.2 394 41.3 439 550 529 893 48.2 91.2 714 36.0 90.2 679 598 0.0 485 593 | 593
CPSL [28] 91.7 529 83.6 43.0 323 437 513 428 854 376 8l.1 695 30.0 88.1 441 599 249 472 484 | 55.7

CPSL+distill 923 599 849 457 29.7 528 615 59.5 879 415 850 73.0 355 904 487 739 263 53.8 539 | 60.8
Source only 604 15.1 583 87 21.3 209 332 224 777 86 713 558 132 770 228 221 04 141 6.1 | 321

DDB(Ours) 95.3 67.4 893 444 45.7 387 547 557 88.1 40.7 90.7 70.7 43.1 92.2 60.8 67.6 342 487 63.7| 62.7




Experiments

m State-of-the-art performance on GTA + Synscapes — Cityscapes
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Method e % E £ 8 & 2 2 ¢ 3 ¥ 2 B 8§ 2 2 E & Z |mu
Source only 85.1 369 84.1 39.0 33.3 38.7 43.1 402 848 37.1 824 652 378 694 434 388 346 332 531| 516
AdaptSeg [51] | 89.3 47.3 83.6 403 278 39.0 442 425 86.7 455 845 63.1 38.0 794 349 483 42.1 30.7 523 | 53.7
ADVENT [52] | 91.8 49.0 84.6 394 315 399 429 435 86.3 45.1 846 653 41.0 87.1 379 492 31.0 303 488 | 54.2
MDAN [67] 024 56.1 86.8 427 329 393 48.0 403 87.2 472 905 64.1 359 87.8 33.8 48.6 39.0 276 492 )| 552
MADAN [68] | 94.1 61.0 864 43.3 32.1 40.6 49.0 444 873 477 894 61.7 363 875 355 458 31.0 335 52.1| 557
MSCL [19] 03.6 596 87.1 449 36.7 421 499 425 877 476 899 635 403 882 41.0 583 53.1 379 577 59.0
Source only 825 424 79.0 27.2 31.7 40.8 53.0 456 85.3 309 RB0.6 68.7 357 783 390 427 96 373 559 509
DDB(Ours) 969 75.6 90.0 544 48.6 47.6 61.1 66.3 89.7 484 934 744 52.7 92.3 60.8 74.7 58.9 539 714 | 69.0
m State-of-the-art performance on GTA — Cityscapes + Mapillary
%; & . 5 g .
< 5 =2 = o o = = U = Z 5 3 . £ = )
Method |Target| & % 2 £ 8 & 2 2 ¢ 5§ F 2 B § E 2 E & Z |moU|laAw
Source ool C [533 152 566 82 262 21.2 307 222 763 93 533 553 155 729 215 49 09 202 74 | 301 |,
Y M 55.7 27.1 553 99 206 227 333 316 684 21.1 706 535 309 727 323 116 56 363 149/| 355 ’
ceLpst | oo | DT T S Il X
ADAS [26] C 88.3 322 822 238 242 30.5 350 333 833 379 851 567 219 84.6 386 462 0.5 335 333| 458 475
- M 84.2 339 785 255 245 35.6 398 524 71.2 402 924 587 387 827 444 464 152 378 32.2| 492 ’
DDB(Ours) C |935 678 88.3 384 45.6 32.3 542 57.9 89.2 48.6 916 69.1 43.2 84.6 63.6 618 151 44.1 58.6| 604 | oo
urs M 89.3 60.8 814 359 384 329 485 505 699 37.9 90.1 62.6 49.6 86.0 62.7 62.9 26.1 52.0 42.8| 56.9 | ——
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