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Zero-shot Recognition

= Okapi : zebra-striped four legged animal with a brown torso and a
deer-like face
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Zero-shot Recognition
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GCN for Zero-shot Learning

= 5 n7lQ| category
= Imagel} labelO| Z0| EXiSt= m7i 2| categoryE =2
= Class2| word embeddingdt 1 relationship= 0|23} relationship
graph M8 715
= Y GCN
* |[nput : image features
= Qutput : Zf feature?} &%t class
» GCN for zero-shot learning

= Input : category= 2| embedding vectors
= Output : Zf category=2| classifier (a logistic regression model)



GCN for Zero-shot Learning
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= Qutput : W = {w;}i,

= Zf w; = a logistic regression model2| weight
= Image= 2| features”’t D-dim = w; = D-dim



GCN for Zero-shot Learning

» Zt classZ word embedding®tLCt. (ex. GloVe)

o7t U= m7h2| classO CHSH A logistic regression classifier
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= Class word embedding= nodeZ relationship graph% =10 0| =
GCN= S1A|A output= HEHHCH (w; Sf&,i=1,...,n)

= 71 outputd} £ E|7f E—'—%I\:: m7H2| class2| logistic regression
weight{I2| MSES =0 =2| space& 2I&ott= UI=C

1 —

= Test [l GCN Sdl €2 n7i 2| Z class?| logistic regression weigh
= 0| 279} classmcatloe A SHTL



Experiments

» ImageNetOf| A oF = HX| 42 classOf| CHS} classification Z 1}
» Training set : ImageNet2012 1K dataset

= WordNet2| sub-graphE knowledge graphZ= AtE

» Base network : Inception-vl, ResNet-50



Experiments

= 2-hops”/| 7} training setX
= AlIO| 7}E training setd} XtO| &
= Common label EX{SHX| &S

= Metric : top-k accuracy
= 2-hopsO|Al= 2 20% pointX}tO| 2
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Hit@Fk (%)

Test Set | Model ConvNets 1 2 5 10 20
ConSE [4] | Inception-v] | 8.3 129 21.8 309 41.7

2-hops ConSE(us) | Inception-v1 | 12.4 184 253 285 31.8
- - | SYNC [4] | Inception-v1 | 10.5 17.7 28.6 40.1 52.0
EXEM [5] | Inception-vl | 12.5 19.5 323 43.7 55.2

Ours Inception-v1 | 18.5 31.3 50.1 624 72.0

Ours ResNet-50 | 19.8 33.3 53.2 654 74.6

ConSE [4] | Inception-vl | 2.6 4.1 7.3 11.1 164

3 hops ConSE(us) | Inception-vl | 3.2 49 76 97 114
i ~ | SYNC [4] | Inception-vl | 29 49 92 142 209
EXEM [5] | Inception-vl | 3.6 59 10.7 1l6.1 23.1

Ours Inception-vl | 3.8 6.9 13.1 18.8 26.0

Ours ResNet-50 41 7.5 142 20.2 27.7

ConSE [4] | Inception-v] | 1.3 2.1 3.8 58 87

All ConSE(us) | Inception-vl | 1.5 2.2 3.6 46 5.7
SYNC [4] | Inception-vl | 1.4 24 45 7.1 109

EXEM [5] | Inception-vl | 1.8 29 53 82 122

Ours Inception-vl | 1.7 3.0 58 84 118

Ours ResNet-50 1.8 33 63 9.1 127




Experiments

= \Word Embeddlng D"El‘ g % Xl‘ Ol I_'Il % Test Image ConSE (.10) - Ours
] El—% base“ne% X|.O| % panthera tigris(train) tigress (test)

\ tiger cat (train) bengal tiger (test)
= . o ¢ felis onca (train) panthera tigris (train)
= Qutput label= CIE baseline0f H|dH
train label0]| bias &2

leopard (train) tiger cub (test)
tiger shark (train) tiger cat (train)

rock beauty (train) butterfly fish (test)

- R ringlet (train) rock beauty (train)
3% | flagpole (train) damselfish (test)
Word Hit@k (%) @ 1 large slipper (test) atoll (test)

Model | Embedding 1 2 5 10 20 § yellow slipper (train) barrier reef (test)
[53] GloVe 7.8 11.5 17.2 212 25.6
Ours GloVe 185 31.3 50.1 624 720 | tractor (train) tracked vehicle (test)
[53] FastText 98 164 278 37.6 484 reaper (train) tractor (train)
Ours FastText 18.7 30.8 496 62.0 71.5 thresher (train) propelled vehicle (test)
[53] GoogleNews | 13.0 20.6 33.5 44.1 552 | trailer truck (train)  reaper (train)
Ours GoogleNews | 18.3 31.6 51.1 634 73.0 motortruck (test) forklift (train)




Conclusion

= Zero-shot recognition= word embedding GCN with knowledge
graphE HZtA[7 noveldt HHEHZ S K| A]

= Zero-shot recognition taskOf| A state-of-the-art 32 & X}0|2 &

Of &



