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 @Goal: Learning rich representations from unlabeled images
* Challenge: Some negative samples in contrastive learning (e.g., MoCo) may be
semantically related to the positive one, so may be misleading.
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Iterative Similarity Distillation

 We can view the recent direction of SSL methods as iterative self-distillation where there is a
teacher and a student.

* Qur study shows that the teacher is always better in intermediate checkpoints

 We iteratively distill the teacher to the student and update the teacher as a moving average
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* In contrastive learning, all negatives are not equally negative

* Relaxing binary instance classification of contrastive learning with soft classification

e Since teacher has better accuracy, use the teacher as the source of knowledge to
assign soft-labels to negatives
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Results

Augment an image twice

ICCVv

https://github.com/UMBCvision/ISD
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On ImageNet task, our method outperforms other SOTA methods in
ResNet50 and ResNet18.

Query Image

Capture the similarity of the first view to anchors in the teacher’s embedding space. Method Bsfitzceh Epochs §§¥L5§§ Eﬁli;r NN | 20-NN
ResNet-50
Capture the similarity of the second view to anchors in the student’s space. - ngE;ElS—EEl -+ 125966 - - —;gg— o ;',— - -+ gg—%— - —71_'£—l - —7—{{'—8— :
S1imCLR 4096 1000 v 69.3 - -
_ S , S , MoCo-V?2 256 200 / 69.9 - -
Train the student by minimizing the difference in similarities (KL divergence). SimSiam 256 200 / 70.0 ) )
BYOL 4096 200 v 70.6 - -
MoCo-V?2 256 400 v 71.0 - -
Update the teacher as a moving average of the student. MoCo-V?2 256 300 X 71.1 | 573 | 61.0
CompRess 256 | 1K+130 X 719 | 63.3 | 66.8
0, +— mb 1 — m)b BYOL 4096 1000 v 74.3 62.8 66.9
TeacherParameters/ ' / ! ( ) \8 _§vjﬁv____._ il()_QE)___SQO_____:"____ji.?i___-_____-_ _
Momentum Value Student Parameters MoCo-V2 256 200 X 67.5 B B
CO2 256 200 X 68.0 - -
Teacher Teacher Probabilities BYOL-asym 256 200 x 693 55.0 59.2
Teacher Query ISD 256 200 X 698 | 59.2 62.0
Augment O —>r o ResNet-18
]_b._’ —»[ S J ' Supervised | 256 [ 100 | - - [ 698 [630] 676
MoCo-V2 256 | 200 | X 51.0 | 37.7 42.1
Shared Welghts BYOL-asym 256 200 x 526 400 44.8
ISD 256 200 X 53.8 | 41.5 46.6
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Anchor & Comparison on ImageNet with Limited Labels for ResNet-50
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| i Supervised 054 564 484 804
MLP
> o —’[ oty ]__* PIRL 300 . - 572 838
ctudent auer .‘ _ ,& ‘ CO2 200 - - 71.0 85.7
SimCLR 1000 48.3 65.6 755 §7.8
Student radient Update mE— tudent Probabilities
< e e InvP 300 : . 782 88.7
t-SNE of different checkpoints in our method for 10 class of ImageNet BYOL 1000 33.2 638 734 89.0
SwAV 800 539 70.2 78,5 899
/ ’ Only the linear layer is trained.
; "' *‘%- BYOL 1000 55.7 68.6 80.0 88.6
‘ > #v, CompRess IK+130 59.7 67.0 823 §87.5
' ‘ MoCo v2 200 436 584 712 829
BYOL-asym 200 479 61.3 746 84.7
Epoch 200 ISD 200 534 63.0 78.8 859




