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Compositional Zero-shot Learning (CZSL)

Seen
Compositions

“yellow bird” “yellow pear” “purple flower” “red flower”

Unseen
Compositions

“yellow flower”




Quick Overview

Baseline

“red
bus”

learn attribute + object by cross entropy



Quick Overview

ADE (ours)

attribute
—> Cross- — “red”
attention

:f;:fi'i:q R

composition
self- —
attention

object
Cross-
attention

“red
bus”

/lbusll

R I R




Attention as Disentangler (ADE)
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Attention as Disentangler (ADE)
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Attention as Disentangler (ADE)

Cross-attention with query-key swapping (QKS)

I,I': inputs A: attention module 0, 0': outputs
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Attention as Disentangler (ADE)
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Attention as Disentangler (ADE)
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Attention as Disentangler (ADE)
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Training and Inference

» Training objective

L= Ece =+ L'reg

» Inference: score tuning

= ATg max p(c) + B - p(a) - p(o)
cclitest

choose the best 5 on the validation set



Comparison with SOTA methods

> Closed-world evaluation

Closed-world Clothing16K UT-ZapposS0K C-GQA

Models AUC HM Seen Unseen Attrr Obj AUC HM Seen Unseen Attr Obj AUC HM Seen Unseen Attr Obj
SymNet [22] 788 79.3 98.0 85.1 75.6 84.1 326 456 60.6 68.6 482 770 3.1 135 309 13.3 114 34.6
CompCos [24] 903 87.2 985 96.8 90.2 918 31.8 48.1 588 63.8 455 724 29 128 30.7 122 104 339
GraphEmb [29] 89.2 84.2 98.0 974 90.0 93.1 345 485 61.6 700 508 771 38 150 323 14.9 13.8 332
Co-CGE [25] 88.3 879 985 9477 874 914 308 446 609 62.6 460 735 3.6 147 316 14.3 12.6 34.6
SCEN [21] 78.8 78.5 98.0 89.6 81.2 854 309 46.7 65.7 629 440 744 35 146 317 13.4 10.7 31.4
IVR [50] 90.6 86.6 99.0 97.0 893 936 343 492 615 68.1 484 746 22 109 273 10.0 103 375
OADis [41] 884 86.1 97.7 942 849 093.1 326 469 60.7 688 493 769 38 147 334 14.3 89 363
ADE (ours) 924 88.7 982 977 90.2 936 351 511 630 643 463 740 52 18.0 35.0 177 168 323

Evaluate on a predefined composition subset



Comparison with SOTA methods

» Open-world evaluation

Open-world Clothing16K UT-Zappos50K C-GQA

Models AUC HM Seen Unseen Attr Obj AUC HM Seen Unseen Attr Obj AUC HM Seen Unseen Attr Obj
SymNet [22] 574 683 98.2 60.7 576 812 250 406 604 51.0 382 750 077 49 30.1 32 184 375
CompCos [24] 64.1 708 98.2 69.8 71.7 837 20.7 360 58.1 46.0 364 71.1 072 43 328 2.8 15.1 37.8
GraphEmb [29] 62.0 68.3 98.5 69.7 71.8 824 235 40.0 60.6 47.0 37.1 693 081 48 327 32 172  36.7
Co-CGE [25] 593 692 98.7 63.8 68.5 76.2 220 403 57.7 434 339 672 048 33 31.1 2.1 155 35.7
SCEN [21] 537 615 96.7 62.3 63.6 79.1 225 380 648 47.5 349 733 034 25 295 1.5 148 323
IVR [50] 63.6 72.0 98.7 690 703 848 253 423 60.7 50.0 384 714 094 57 306 4.0 169 36.5
OADis [41] 534 632 98.0 58.6 573 854 253 416 58.7 539 403 747 071 42 330 2.6 14.6 39.7
ADE (ours) 68.0 742 99.0 731 750 845 271 448 624 50.7 399 714 142 7.6 351 4.8 224 35.6

Evaluate on all compositions



Seen-Unseen Accuracy Curve on C-GQA

unseen
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Applications — Text-to-Image Retrieval

Seen compositions

Sandy
Beach

Flying
Plane

Skiing
Person

wet sand

in-the-air jet metal plane diagonal jet in-the-air plane

skiing man dressed-warmly s
snowboarder

Unseen compositions

bare tree long dock

wearing-gray catching catcher green shirt playing-baseball
man man

On-the-wall
Picture

framed picture yellow picture white wall



Applications — Image-to-Text Retrieval

Seen compositions

Multicolored Clothing Rectangular Microwave

Colorful Suit Rectangular Microwave
Turned-off Microwave
Digital Microwave
Closed Microwave

White Microwave

Wet Road Jumping Tennis-player
Asphalt Street Jumping Tennis-player
Asphalt Road Playing-tennis Tennis-player
Wet Road Wearing-green Tennis-player
Paved Street Wearing-blue Tennis-player
Wet Street Jumping Player



Applications — Image-to-Text Retrieval

Unseen compositions

Brown Carpet Squatting Umpire

Clean Carpet

| Tan Carpet

d Beige Carpet
Rectangular Carpet
Brown Carpet

{ Dressed Umpire
b Kneeling Player
Dressed Catcher
Squatting Player
g8 Kneeling Catcher

Spotted Neck Metal Fence

l| Metal Pole
Gray Fence
Gray Metal
Gray Wire
Metal Leg

~f Brown Spot
oy 9P, | Spotted Fur
f .‘ .‘ Spotted Neck

o'“ Long Neck
Brown Fur




Applications — Visual Concept Retrieval

~ Yellow m
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Applications — Visual Concept Retrieval

~ Pink

{coconree

- Pants




Thank you for your listening!

Welcome to our Poster: WED-PM-282

Code & Model: .7: phis
https://github.com/haoosz/ade-czs| iEesis



https://github.com/haoosz/ade-czsl

