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Semantic Segmentation

ICNet for Real-Time Semantic Segmentation on High-Resolution Images
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MAE = VideoMAE = SiamMAE



Self-supervised training using masking
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THE BLACK CAT CROSSED THE ROAD
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Masked AutoEncoders
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Masked AutoEncoders
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Vision Transformer Encoder
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Masked AutoEncoders
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Information
Reduncancy

MAE = VideoOMAE = SiamMAE
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Image
Masking + Reconstruction
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VideoMAE

Temporal Masking Approaches
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Video Masked AutoEncoders
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BERT
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frame 2

Siamese Masked AutoEncoders
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Transformer Decoder
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SiamMAE

SiamMAE Main Idea:
Learning to propagate patches!
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Quantitative Results
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Inference

Frame 1 Frame 2

DropMAE: Masked Autoencoders with Spatial-Attention Dropout for Tracking Tasks

29



DAVIS VIP JHMDB
Method Backbone Dataset | J&F,, JIm Fm | mloU | PCK@0.1 PCK@0.2
Supervised [98] ResNet-50 ImageNet 66.0 63.7 68.4 | 395 59.2 78.3
SimSiam [20] ResNet-50 ImageNet 66.3 645 68.2 | 35.0 58.4 77.5
MoCo [19] ResNet-50 ImageNet 65.4 632 67.6 | 36.1 60.4 79.3
TimeCycle [14] ResNet-50 VLOG 40.7 419 394 | 28.9 57.7 78.5
UVC [12] ResNet-50  Kinetics 56.3 545 58.1 | 342 56.0 76.6
VES [16] ResNet-50  Kinetics 68.9 66.5 713 | 432 60.9 80.7
MAE-ST [27] ViT-L/16 Kinetics 54.6 555 536 | 332 44 4 72.5
MAE [24] VIT-B/16  ImageNet 53.5 52.1 550 | 28.1 44.6 73.4
VideoMAE [28] ViT-S/16 Kinetics 39.3 397 38.9 | 233 41.0 67.9
Dino [17] ViT-S/16  ImageNet 61.8 602 634 | 36.2 45.6 75.0
SiamMAE (ours) ViT-S/16 Kinetics 62.0 60.3 63.7 | 37.3 47.0 76.1
Dino [17] ViT-S/8 ImageNet 69.9 66.6 73.1 | 395 56.5 80.3
SiamMAE (ours) ViT-S/8 Kinetics 71.4 684 74.5 | 459 61.9 83.8

SiamMAE quantitative results on three tasks: object segmentation (DAVIS),
semantic part propagation (VIP), human pose propagation (JHMDB)
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Qualitative Results



SiamMAE decoder self-attention maps
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Ablation Studies
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Frame Gap

frame gap J&Fm JIm Fm
4 55.1 53.5 56.7

8 56.4 549 57.8

16 58.0 56.7 594

32 57.7 56.3 59.1
4-48 58.1 56.6 59.6
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frame 2

Siamese Masked AutoEncoders
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Symmetric Masking

mask ratio pattern J&F,, JTm Fm
0.50(s) random 41.5 40.2 42.7
0.50 (s) grid 48.2 46.7 49.7
0.75(s) random 52.7 51.3 54.1
0.90 (s) random 514 50.0 52.8
0.95(a) random 58.1 56.6 59.6
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Ablations

Siamese Masked AutoEncoders
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Asymmetric Masking

mask ratio J&F,,

0.50 (a) 49.0
0.75 (a) 55.3
0.90 (a) 58.4

0.95 (a) 58.1

Im  Fm
48.4 49.6
54.1 56.4
57.0 59.8
56.6 59.6
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Encoder/Decoder types

encoder decoder J&F»m JTIm Fm
joint joint 4977 48.0 51.5
joint Cross 44.6 43.6 45.7
joint cross-self 41.1 39.6 42.7

siam joint 56.7 554 58.1
siam Cross 52.2 51.2 53.1
siam cross-self 58.1 56.6 59.6



Thank You!



Data Augmentations

spatial color J&Fn JIm Fm

56.8 55.5 358.1

v 58.1 56.6 59.6
v 55.8 546 57.0

v v 56.7 554 579



DINO Supervised
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