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Task:
Domain Adaptation for Semantic Segmentation
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Outline

* Frame level domain adaptation
* Explore visual similarity between domains

* Feature level domain adaptation
* Explore domain invariant representation

* Detailed Implementation for semantic segmentation
* ResNet + PSP + Multi-scale Test + Ensemble
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* Feature level domain adaptation
* Explore domain invariant representation
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Frame level domain adaptation
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 Observation:

Visually difference between synthetic
frames and real frames

e Solution:

Explicitly adapt frames across domains

Draw frames with domain and semantic
constraints
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* Frame level domain adaptation
* Explore visual similarity between domains

* Detailed Implementation for semantic segmentation
* ResNet + PSP + Multi-scale Test + Ensemble



Feature level domain adaptation
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Outline

* Frame level domain adaptation
* Explore visual similarity between domains

* Feature level domain adaptation
* Explore domain invariant representation

* Detailed Implementation for semantic segmentation
* ResNet + PSP + Multi-scale Test + Ensemble



Detailed Implementation

* ImageNet pre-trained ResNet:

* ResNet-101 [K. He et al., CVPR’16]
* ResNet-152 [K. He et al., CVPR’16]
* SE-ResNeXt-101 [J. Hu et al., arXiv’17]

° Pyramld Spatlal POO“ng (PSP) [H. Zhao et al., CVPR'17]

e Multi-scale Test:
e Scales: [0.50, 0.75, 1.00, 1.25, 1.50, 1.75]

e Ensemble



Domain Adaptation Results

gl m\\\“‘\\“\\“\\“ \\\\\\\“\““““\\

Lot

i«

Original Frame Before Adaptation After Adaptation



Domain Adaptation Results

Original Frame Before Adaptation After Adaptation



Evaluations

* Dataset
* Training Domain: GTAS5, 24,966 labeled synthetic frames
 Validation Domain: Cityscapes, 500 labeled real frames
* Test Domain: 1,500 unlabeled real frames

Evaluation Results on Test Domain

e e e 2 Y e

ResNet-101 845 369 729 158 233 394 418 368 671 252 891 505 206 778 221 243 228 285 379 430

ResNet-152 874 383 734 200 297 399 422 369 709 307 894 533 224 79.0 235 256 11.6 30.2 41.1 445
SE-ResNeXt-101 83.4 349 723 208 277 393 393 346 675 271 894 496 21.7 775 215 251 120 25.0 421 42.7
Ensemble 87.0 385 74.7 23.7 305 411 452 369 721 326 904 559 268 80.0 234 251 28.7 44.6 46.0 475



Thanks !



