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Weakly-supervised Semantic segmentation
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Zhou, Bolei, et al. "Learning deep features for discriminative localization." CVPR 2016. 5



CAMs generated with deep ViTs cannot recognize different
semantics.




Observation
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(b) CAMs generated from final and

(a) Cosine similarity of patch tokens
intermediate layer

* The intermediate layers can still preserve the semantic diversity.



Observation

DINO [Caron etal, 2021]
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* Differentiate the uncertain regions via aligning the class tokens of local uncertain regions and

global regions.

Caron, Mathilde, et al. "Emerging properties in self-supervised vision transformers." ICCV. 2021



Overall framework
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Ablation

Method | Backbone | train wval
RRM [50] aaar2020 WR38 - 65.4
1Stage [ 3] cver2020 WR38 66.9 65.3
AA&LR [52] acmmm2021 WR38 68.2 65.8
SLRNet [28] ucve2022 WR38 67.1 66.2
AFA [34] cvero2022 MiT-B1 68.7 66.5
ViT-PCM [32] eccv:202 ViT-Bf 67.7 66.0
ViT-PCM + CRF [32] eccvao2 ViT-BY 714 69.3
ToCo ViT-B 72.2 70.5
ToCo! ViT-Bf 736 723

Method | PTC CTC | Lseg Lreg | M M™ | Seg.

L‘/cls 278 — —
fzcls +£2§s 279 538 -
v 625 578| -

v v 672 60.7| -
Las+Lels | o, | o 699 612 | 66.6
v v | v v |75 625|681




Analysis of PTC
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* PTC module can finely decrease the patch similarity of late layers.



Analysis of CTC
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which are often ignored in

salient object regions,

Attention map in local images can capture non

global images.



Semantic segmentation results

Sup. | Net. VOC COCO

val test| wval
Multi-stage WSSS methods.
RIB [2 1] Neurtps2021 Z+ S|DL-V2(70.2 70.0 —
EPS [24] cver2021 T+ S|DL-V2|71.0 71.8 -
L2G [19] cver2022 I+ S|DL-V2([72.1 71.7 | 44.2
RCA [54] cvpr2022 I+ S|DL-V2 (722 728 | 36.8
Du ef al. [ 1 3] cver2022 T+ S|DL-V2|72.6 73.6 -
RIB [2 1] Newtps2021 Z DL-V2 |68.3 68.6 | 43.8
ReCAM [ 1] cver2022 T DL-V2 |68.4 68.2 | 45.0
VWL [33] nevaon T DL-V2 169.2 69.2 | 36.2
W-00D [22] cver2022 i WR38 |70.7 70.1 —
MCTformer [47] cver2022| T WR38 |71.9 71.6 | 42.0
ESOL [25] Neutps2022 Z DL-V2 699 69.3 | 42.6
Single-stage WSSS methods.
RRM [50] aaar2020 v WR38 |62.6 62.9 -
1Stage [3] cver2020 Z WR38 |62.7 64.3 —
AFA [33] cver2022 7 [MiT-B1(66.0 66.3 | 38.9
SLRNet [28] vevao Z WR38 |67.2 67.6 35.0
ToCo Z | ViTB 69.8 70.5'| 41.3
ToCo' 7 |VIiTB' 711 7227 | 42.3
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Semantic segmentation results
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https://qithub.com/rulixiang/ToCo
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https://github.com/rulixiang/ToCo
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