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OBJECT-LEVEL SELF-DISTILLATION
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IMAGE-LEVEL SELF-DISTILLATION

= Encoder:
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= Augmented view:
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= Dense representation:
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= |mage-level representation:
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IMAGE-LEVEL SELF-DISTILLATION
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IMAGE-LEVEL SELF-DISTILLATION
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IMAGE-LEVEL SELF-DISTILLATION

= | oss function :
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OBJECT-LEVEL SELF-DISTILLATION

= Goal:

|.  Self-distill object representations cross-view.

= Requirements:
|.  Object representations in each view.

2. A matching between representations from each view.
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intersection space
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OBJECT-LEVEL SELF-DISTILLATION

= Discover objects:
Q* — C(ant) & R2NXK

= Split assignment view-wise:
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= Compute object-level representations:
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OBJECT-LEVEL SELF-DISTILLATION

= Object-level loss:
Pt {1,2) = softmax (ht(Ct,1,2))/72)
P, 110y = sof’%max (hs(Cs,q1.2})/7s)
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OBJECT-LEVEL SELF-DISTILLATION

Z,
o
@
*«
. ant *
® @ M x
[CLS] @ *
N o :
h(-) * h()
¥ concat @ _ ('_'3 v
) 2N g
h(-) Q :
| * & h()
[CLS] ® | — x
P e -
@ *
. *
@ spatial token % centroid @
Edense R E[CLS] PR — Z.
. L' join . locate |, split :




JOINT SPACE CLUSTERING

= Sinkhorn Knopp algorithm:

= Constrained (avoid collapse).

= Fast.

= Semantic cost

T(sem) — —antCT

= Positional cost
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JOINT SPACE CLUSTERING

® Jotal cost:
T(tot) s T(sem) 4+ /\posT(pOS)

= Optimization:
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RESULTS



ONLINE CLUSTER VISUALIZATION
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ONLINE CLUSTER VISUALIZATION

Spans a single view only
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DOWNSTREAM LINEAR SEGMENTATION

Method Model / Dataset PVOC12 CC-Th. CC-St. Avg.
Global features

BYOL [15] ResNet50 / CC+ 38.7 50.4 39.8 43.0
DINO [6] ViT-S/16 / CC 47.2 47.1 46.2 46.8
Local features

ORL [47] ResNet50 / CC+ 45.2 55.6 45.6 48.8
DenseCL [41] ResNet50 / IN 57.9 60.4 47.5 55.3
SoCo [43] ResNet50 / IN 54.0 56.8 44.2 51.7
ReSim [45] ResNet50 / IN 55.1 57.7 46.5 53.1
PixPro [48] ResNet50 / IN 57.1 54.7 45.9 52.6
VICRegL [2] ResNet50 / IN 58.9 58.7 48.2 553
MAE [ 18] ViT-S/16 / CC 31.7 35.1 39.6 35.5
CP? [39] ViT-S/16 / IN+PVOC12 63.1 59.4 46.5 56.3
Ours

CrOC ViT-S/16 / CC 54.5 55.6 49.7 53.3
CrOC ViT-S/16 / CC+ 60.6 62.7 51.7 58.3
CrOC ViT-S/16 / IN 70.6 66.1 52.6 63.1
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CONCLUSION

= Novel online centroid-level self-distillation
algorithm.

® Clustering/matching in single step:
= Efficient.
" Free cross-view matching.

= Object present only in single view ?

= Excellent performance on dense
downstream tasks.

Better Better

representations object masks




SEEYOU AT THE POSTER!

CrOC - - : Cross-View Online Clustering for Dense Visual Representation Learning
Thomas Stegmdiller®, Tim Lebailly*, Behzad Bozorgtabar, Tinne Tuytelaars, Jean-Philippe Thiran

EPFL - KU LEUVEN - CHUV KU LEUVEN

MOTIVATION JOINT SPACE CLUSTERING RESULTS
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CENTROID-LEVEL SELF-DISTILLATION

m Centroids representation
The 2N concatenated spatial fokens from both views are clustered:

) Q =C(2)
o Centroids from each views are computed by splitting the assignments view-wise:
i Cliaa = 2,020
-
b m Self-supervised loss

Consistency is enforced between valid pairs of centroids. ---
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