ICLR 2024 oral

iCIRA . =EiF

Vision Transformers Need Registers

Timothée Darcet, Maxime Oquab, Julien Mairal, Piotr Bojanowski

FAIR, Meta
INRIA




e {

> [AS =
»Vision Transformer, ViT (ICLR 2021)
»Image -> Patches
Vision Transformer (ViT) Transfornier Encoder
MLP \ @‘_
| Head MLP ]

|

Norm ]

Transformer Encoder

I
I
I
I
vas I
- I

o
I
I

I ( : )
P ‘ ‘ ‘ @é ‘ @15 | Attention.

N
I
)t s S\ |
I
1

* Extra learnable l ' ' g
Norm

[class] embedding Lmear Projection of Flattened Patches

L
[} i 1.
. -
"
Wi s

[ Embedded
Patches




sl B 3

> )i Az IR
>DINO: § %8| % 8 Vision Transformer it & (ICCV2021)
>LOST: ZDINO% Vision Transformer & & 85 454 B L 7 AL AL S




tH5< e )

> [AlRE A IR
>»LOST 7 i A4 ADINOR 3% £ &, @ Vision Transformer it j& #3 5
# Kk #ZmDINOV2H R @ X £

>R E XA, £DeiT. OpenCLIP. DINOV2% £ 7% £ & 654428 L
BT FF &, MDINOZA., AXWBAKRAZXTRZLZAZYER

ut DeiT-111-B DeiT-III-L. ~ OpenCLIP-B  OpenCLIP-L DINO-B DINOv2-g

bl [ ]

R

{

"'&




3 L[

> [AERN
>4 # 54 TDINOSDINOvV2 AR &idf2f, Patch (4BpTransformer
#q. k. v) 8L2{E %
>4k & B, #8-FDINO, DINOvV2A — /354t t9PatchH A B £ 5 &9
L2 4. #BIERT, £H2.37%8Patch LA & F150651258 %

Input image DINO norms DINOv2 norms DINO norms DINOv2 norms

100
50 1t = !

,' L . I :

1! [

-5 1 1 -5
U i 200 4{i il 10 (3 2] 40 AL

£.> norm L> norm




e G

> [AERN
> 4F st th X — FF I £ 65 Vision Transformer & & 2 —#DINOvV2, 4%
BAT T @AM
>4 & % 840 Z #9DINOV2 ViT-gi B , Hak+ 7 & — & +Patch #1258 %
Mo ENL;, BbETTRMERERIN%GER AEKE M, Patch#jL27E
g A H

>ECETFTT REER KT, Patch¥ L2 KA HSF BN, TUEHNARA

BELAEHER S BATHRETYL2EKS>H

noarm
narm

proportion

- 101
{lﬂ' r:.

112k 312k 512k TSBLHGQg
pretrain iter arch

(a) Norms along layers. (b) Norms along iterations. (c) Norms across model size.
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position prediction reconstruction
top-1 acc  avg. distance | L2 error |
normal 41.7 0.79 18.38
outlier 22.8 5.09 25.23

(b) Linear probing for local information.
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Top-1 mloU rmse |
DeiT-111 84.7 38.9 0.511
DeiT-1ll+reg 84.7 39.1 0.512
OpenCLIP 78.2 26.6 0.702 ImageNet
OpenCLIP+reg 78.1 26.7 0.661 Top-1
DINOv2 84.3 46.6 0.378 OpenCLIP 59.9
DINOv2+reg 84.8 479 0.366 OpenCLIP+reg 60.1

(a) Linear evaluation with frozen features.
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(b) Zero-shot classification.

Average of depth tasks
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(b) Zero-shot classification.
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