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Abstract

2SenseTime Research

Methodology

We study a novel paradigm called weak-shot semantic segmentation that utilizes full annotations
of base categories to benefit segmenting objects of novel categories with only image-level labels.

We propose a simple yet effective method called RETAB to transfer class-agnostic semantic
affinity and semantic boundary from base to novel categories under the typical WSSS framework,
together with a novel boundary-aware two-stage propagation (BTP) strategy. Our method can be
integrated into any WSSS method under this framework.

The effectiveness of RETAB 1s verified on PASCAL VOC 2012 dataset. RETAB significantly
outperforms WSSS baselines and naive weak-shot segmentation baselines on novel categories.
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Evalution on Responses Before/after Propagation ™1 S TEIITESRE T T T T e e e | o
CAM CAM+RW CAM+RW (affgt) CAM+RETAB
fold all base novel all base novel all base novel all base novel V. I. o
0 48.0 51.4 374 61.0 63.8 523 69.7 73.1 358.7 71.2 74.0 62.5 Isua Izatlons
1 48.0 )4?.8 48.8 61.0 61.0 61.2 70.0 71.0 66.6 71.3 71.2 71.6
2 48.0 47.2 50.7 61.0 589 679 69.7 69.6 70.0 709 70.2 73.3 —
3 48.0 47.6 494 61.0 62.0 579 69.0 71.9 59.8 70.1 72.4 62.8 S i )
SEAM SEAMsRW  SEAM+RW(affet) SEAM+RETAB Boundary Predictions Semantic Segmentation Results
fold all base novel all base novel all base novel all base novel base samples in fold 0 base samples in fold 1 | |
0 554 588 446 0636 664 548 675 711 561 682 712 58.4 . 5 I I
1 554 553 557 63.6 63.1 652 672 67.1 67.7 68.1 67.6 69.7 | |
2 554 532 62.3 63.6 609 724 67.0 65.1 73.2 67.9 65.7 74.8 | | |
3 554 56.0 53.6 63.6 655 57.6 667 694 358.2 67.5 69.7 60.7 o | |
CPN CPN+RW CPN+RW(affst)y  CPN+RETAB i i | |
fold all base novel all base novel all base novel all base novel 11‘“"‘31 samples 1n fold 1 Ay | |
0 574 60.5 475 678 70.5 59.3 705 73.0 62.3 71.5 73.3 65.9 ! :::': | b : :
1 57.4 3559 62.3 67.8 66.6 71.6 71.2 70.7 729 72.1 71.3 74.6 . | L | : :
2 574 563 61.0 67.8 66.3 727 71.6 70.9 740 72.3 71.5 75.0 3 et S : :
3 574 586 538 678 69.3 629 702 722 640 707 724 65.1 AR T | |
. . . | |
Evalution on Segmentation Results Prediction Binary Label | |
| |
Method fold 0 fold 1 fold 2 fold 3 | |
c ¢ ¢cv ¢ ¢cocnoc o ctocemoco oo , I |
| |
SSDD 65.5 67.6 58.8 65.5 64.5 68.7 65.5 63.5 72.1 65.5 68.0 57.7 | |
BES 66.6 68.8 59.6 66.6 64.9 71.9 66.6 64.7 72.6 66.6 69.3 57.8 | |
SvM 66.7 67.5 64.2 66.7 65.8 69.7 66.7 65.6 70.6 66.7 69.6 57.7 | |
CAM+RW 63.7 65.4 38.1 63.7 63.7 63.8 63.7 61.4 71.0 63.7 65.8 56.8 i i
CAM+RW ((seggt) 73.8 78.5 58.6 74.8 76.5 69.5 73.7 74.4 71.5 73.9 79.2 56.9 . | |
CAM+RW (affgt+seggt) 75.2 78.7 64.0 75.3 76.5 71.5 74.6 75.2 72.7 74.1 79.3 57.5 ‘ | |
CAM+RETAB 76.3 78.8 68.0 76.0 76.1 75.9 75.4 75.4 75.6 74.8 79.2 60.8 | |
| |
SEAM+RW 635.7 67.8 59.0 65.7 64.7 68.9 65.7 63.7 72.3 65.7 68.2 57.9 1 |
SEAM+RW (seggt) 74.0 78.7 59.1 74.5 75.6 71.1 73.5 73.3 74.0 73.7 78.1 39.6 | |
SEAM+RW (affet+seggt) 74.9 78.9 62.1 75.2 76.4 71.4 74.3 74.3 74.3 74.2 78.7 59.8 | |
SEAM+RETAB 75.5 78.9 64.6 76.0 76.6 74.0 75.1 75.0 75.6 74.8 79.0 61.5 | |
| |
CPN+RW 68.5 70.7 61.5 68.5 66.8 73.8 68.5 66.6 74.5 68.5 71.2 59.7 | |
CPN+RW(seggt) 1477 78.6 62.4 755 76.0 74.0 75.5 75.7 74.8 74.4 78.8 60.2 | |
CPN+RW (affet+seget)  76.1 79.0 66.8 76.5 76.8 75.7 75.6 75.6 75.5 74.9 79.3 60.7 () . | - | . 1
CPN+RETAB 76.6 79.1 68.8 76.7 76.7 76.7 75.9 75.8 76.2 75.3 79.3 62.4 .

Visualized pseudo labels on VOC12 train set. Examples from top to bottom belong to novel samples in fold 0,1,2,3, respectively.
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7719 79.1 74.4 779 777 78.7 71.9 76.4 829 77.9 79.6 72.6

(a) image. (b) GT. (c) CAM. (d)(e) CAM+RW and pesudo labels. (f) boundary prediction. (g)(h) CAM+RETAB and pesudo labels.

Qualitative semantic segmentation results for novel categories on PASCAL VOC 2012 val set. (a) image. (b) GT label. (¢) “CAM+RW”. (d) “CAM+RETAB”.

 (e) “SEAM+RW?. (f) “SEAM+RETAB”. (g) “CPN+RW”. (h) “CPN+RETAB”.
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