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Problem Definition

How one can correctly classify those instances from unseen classes
which are absent during training?
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How to capture relationship?

Capture inter-class and intra-class relationship jointly by
constructing a heterogeneous structured graph.

Intra-class Relationship
m representative node « Construct complete graph
ﬁo Inter-class Relationship
* Compute Wasserstein barycenter
S

WB(\,{b}) = arg min > AWo(a,b,)
acln s=1

* Select representative node

Sy = argnglji_n {Ec(.’l,’g,.’lfi) | Y; = E}



How to transfer knowledge?

The graph neural network is utilized to transfer knowledge rely on
the heterogeneous graph.

€--- aggregation Average neighbors’ embedding vectors
€~~~ embedding har(v) < Mean({h,,Vu € N(v)}).

Embed concatenated embedding vectors
hy < 6(W - CONCAT (h,, #h/\/’(v)) +b)

Minimize the distance
| D |

Z Ih(y:) — z:ll* + €W

loss :=
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Algorithms
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Experiments

Datasets; SUN, CUB, AWA1, AWA?2, aPY

Dataset SUN CUB AWALI AWA?2 aPY

Method Type ts tr H ts tr H ts tr H ts tr H ts tr H

DAP [11] Inductive 4.2 25.1 72 1.7 67.9 33 0.0 88.7 0.0 0.0 84.7 0.0 4.8 78.3 9.0
IAP [11] Inductive 1.0 37.8 1.8 0.2 72.8 0.4 2.1 78.2 4.1 0.9 87.6 1.8 5.7 65.6 104
CONSE [29] Inductive 6.8 399 116 1.6 722 3.1 0.4 88.6 0.8 0.5 90.6 1.0 0.0 91.2 0.0
CMT [30] Inductive 8.1 21.8 11.8 7.2 498 126 0.9 87.6 1.8 0.5 90.0 1.0 1.4 85.2 2.8
CMT* [30] Inductive 8.7 28.0 133 4.7 60.1 8.7 8.4 869 153 8.7 89.0 159 | 109 742 190
SSE [12] Inductive 2.1 36.4 4.0 8.5 469 144 7.0 80.5 129 8.1 82.5 1438 0.2 78.9 0.4
LATEM [31] Inductive 147 288 195 | 152 573 240 7.3 1.7 133 | 115 773 200 0.1 73.0 02
ALE [32] Inductive 21.8 33.1 263 | 237 628 344 | 168 76.1 275 | 140 81.8 239 4.6 73.7 8.7
DEVISE [18] Inductive 169 274 209 | 238 530 328 | 134 687 224 | 17.1 747 278 4.9 76.9 9.2
SJE [33] Inductive 147 305 198 | 235 592 336 | 113 746 196 8.0 739 144 3.7 53.7 6.9
ESZSL [13] Inductive 11.0 279 158 | 126 638 210 6.6 75.6 121 5.9 77.8 11.0 24 70.1 4.6
SYNC [34] Inductive 7.9 434 134 | 115 709 198 8.9 873 162 | 100 90.5 18.0 7.4 66.3 133
SAE [35] Inductive 8.8 18.0 11.8 7.8 54.0 13.6 1.8 Tl 3.5 1.1 82.2 25 0.4 80.9 0.9
GFZSL [36] Inductive 0.0 39.6 0.0 0.0 457 0.0 1.8 80.3 3.5 2.5 80.1 4.8 0.0 83.3 0.0
DEM [15] Inductive 205 343 256 | 196 579 292 | 328 847 473 | 305 864 45.1 1.1 751 194
PSRZSL [19] Inductive 208 372 2677 | 246 543 339 - - - 207 738 323 | 135 514 214
GAFE [21] Inductive 196 319 243 | 225 52,1 314 | 255 76.6 382 | 268 783 400 | 158 68.1 257
HGKT (Ours) Inductive 223 36.5 835 536 | 379 865 527 | 183 790 297
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Experiments

T-SNE visualization of the ten unseen classes on AWAZ.
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Experiments

Representative images selected by Wasserstein measure and Euclidean
measure on CUB dataset.

Arctic Tern Belted Kingfisher Yellow Billed Cuckoo Long Tailed Jaeger Black Footed Albatross Harris Sparrow Eared Grebe

Black Face Red Eyes

Red Feet Shaggy Crest Black-and-white Tail Long Tail Black Feet



Thank you for watching!
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