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A Zebra class is a white
horse with black stripes
like a tiger.
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Semantic Knowledge Transfer in ZSL
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Seen Classes Unseen Classes
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Semantic Space: The key element in ZSL

e It transfers knowledge from seen classes to unseen ones
e |t should...
o Be discriminative among classes

o Contain transferable information

Visual Features  Text (Word Vector) Semantic Features (Seen & Unseen)

Zebra Tiger Polarbear Otter
) Black: Yes  Yes No Yes
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(b) Test Stage of ZSL : (c) Test Stage of GZSL




Semantic Space: Types

e Types

polar bear

black: no

o Human-annotated it yes
_ brown: yes

o Learning-based stripes: no
water: yes

eats fish:yes

zebra

black: yes fa
white:  yes
brown: no
stripes: yes
water: no §
eats fish: no




Semantic Space — Types

o TypeS polar bear
black: no

o Human-annotated o ey

. brown: yes

o Learning-based stripes: no

water: yes
eats fish:yes

1
zebra
Glove

Horses: are ungulate mammals. A ’ black: yes §

, o . Word2Vec, ke Yes
horse's hearing is good, it has white :  yes
| d tat CLIP... brown: no
arge ear an cgn ro _a e . . stripes: yes
Zebras: are white animals with water:  no
black stripes,they have larger, eats fish: no
rounder ears than horses




Methods
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e Embedding-based: Project / V S/ / L J S/
one space into another

a) Visual — Semantic Embedding b) Semantic — Visual Embedding

@ Visual vector B Semantic vector L: Latent space

V: Visual space S: Semantic space



Methods

Generative-based: Generate
synthetic features for unseen
classes and conduct a
supervised classification
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Generative-based ZSL method



Fake Visual Embedding
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Semantic Space of
Unseen Classes
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Blue jay Backbone

LEGEND

G': Generator
5 E' : Encoder Dec: Semantic Embedding Decoder

o -



State-of-the-art

AWA2 SUN CUB
Type | Methods Venue Backbone | CZSL GZSL CZSL GZSL CZSL GZSL
Acc U S H Acc U S H Acc U S H

PREN [52] CVPR’19 | ResNet-101 | 74.1 | 324 886 474 | 629 | 354 272 308 | 664 | 352 558 43.1
DAZLE [22] CVPR’20 | ResNet-101 | 679 | 60.3 75.7 67.1 | 594 | 523 243 332 | 660 | 56.7 59.6 58.1

20 DVBE [28] CVPR’20 | ResNet-101 - 63.6 708 67.0 - 450 372 40.7 - 532 60.2 565
-5 CN [38] ICLR’21 ResNet-101 - 602 77.1 67.6 - 447 41.6 43.1 - 499 50.7 503
E GEM-ZSL [27] CVPR’21 ResNet-101 | 673 [ 648 775 706 | 628 |[38.1 357 369 | 778 | 648 77.1 704
uEJ ViT-ZSL [3] IMVIP’21 ViT-Large - 519 90.0 65.8 - 445 553 493 - 673 752 171.0
IEAM-ZSL [2] DGAM™21 ViT-Large - 53.7 89.9 67.2 - 48.2 547 513 - 686 738 71.1
DUET [14] AAAT'23 ViT-Base 699 | 63.7 847 727 | 644 | 457 458 458 | 723 | 629 728 675
PSVMA [26] CVPR’23 ViT-Base - 73.6 713 ‘754 - 61.7 453 523 - 70.1 77.8 738
f-VAEGAN-D2 [47] CVPR’19 | ResNet-101 | 71.1 | 57.6 70.6 635 | 647 | 45.1 38.0 413 | 61.0 | 484 60.1 53.6
TF-VAEGAN [31] ECCV’20 | ResNet-101 | 722 | 598 75.1 66.6 | 66.0 | 45.6 40.7 43.0| 649 | 528 64.7 58.1

FREE [7] ICCV’21 ResNet-101 - 604 754 67.1 - 474 372 41.7 - 55.7 599 .57.7
HSVA [8] NeurIPS’21 | ResNet-101 - 56.7 79.8 66.3 - 48.6 39.0 433 - 52.7 583 553

S CE-GZSL [20] CVPR’21 ResNet-101 | 704 | 63.1 786 700 | 633 |488 386 43.1| 775 | 639 66.8 653
B FREE+ESZSL [5] ICLR’22 ResNet-101 - 513 780 618 - 48.2 36.5 41.5 - 51.6 604 55.7
§ ICCE [24] CVPR’22 | ResNet-101 | 72.7 | 653 823 728 - - - - 784 | 67.3 655 664
&) TDCSS [16] CVPR’22 | ResNet-101 - 59.2 749 66.1 - - - - - 42 628 519
CDL + OSCO [4] TPAMI'23 | ResNet-101 - 480 71.0 57.1 - 320 65.0 429 - 29.0 69.0 40.6
CLSWGAN+DSP [12] ICML’23 ResNet-101 - 60.0 86.0 70.7 - 48.3 43.0 455 - 514 63.8 569
TFVAEGAN+SHIP [43] ICCV’23 ViT-Base - 61.2 959 74.7 - - - - - 22:5 822 353
VADS ViT-Base 825 | 754 836 793 | 763 | 64.6 49.0 557 | 868 | 741 746 74.3




Bias towards seen classes in Generalized ZSL setting

- -




Thank you so much :)



