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Motivation

Document-based Zero-Shot Learning (Z5SL) | Previous Work: Entire Align

« ZSL aims to identify unseen classes by training a set of seen classes.
« Document-based ZSL uses category-level text corpora from Wiki as

Entire Align
r[‘ - h » Existing methods align the entire semantics of a
document with images to transfer knowledge.

auxiliary information, transferring knowledge by shared descriptions. Document Vel
mbedding mbeddin . i ) .
) .. _t « They disregard that semantics is not equivalent

Partial Association between Images and Documents W between them, resulting in a suboptimal alignment.
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pointed homs that curve backwards, . ! ! result in | Partial Align » In contrast, we extract multi-view semantic concepts
and they typically have a coat of fur P . . .
that is brown, tan, or gray in color with 8 I frOm dOcumentS and ImageS and allgn the matChlﬂg

white underbelly. Males tend to have

« Semantics in the document ma .
Yo ecomnmsed reommses Father than entire concepts.

pal‘tla”y be reﬂeCted |n the |mage Documentimbeddmgs Visual Embeddings

larger bodies6and horns than females,
but in a few species, the females may

lack horns entirely... Antelopes tend to

ackl ; . . T =+ Moreover, two losses are proposed to solve issues of
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also_have a suite of NSNS X . -y %258  information redundancy caused by feature collapse.
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Our Solutions
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An overview of our EmDepart, which contains an image perceiver, a text : » This process introduces a set of learnable  E :softmax(?/f VW, +E',
° ° r
perceiver, and visual and textual semantic decomposition modules. | tokens and cross-attention mechanisms. h
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Tons : k Partial Semantic Alignment
(a) Overall architecture ! (b) Loss functions
Document Collection: Wiki + LLMs | " We assigns distinct weights to every document-image embedding palr
4 . . oy - . N
. Collecting category documents from encyclopedia (e.g, Wikipedia) ||\ Pased on similarity to model the partial association. y
1
'« Enriching less-described document by Large Language Models (LLMs) |~ LSE(b;,B,) =log( > e ™), s (xd)=-- (bZE; LSE(b: By)+ 2, LSE(b,,B,)),
by €By, TEPT v €By
Visual-Semantic Decomposition : Lo = log XPCL(x.d)/7) £ = jog PG xd)
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'Visual and textual SDM aggregate information and decompose them to | dés dzr; |
_generate multi-view semantic embeddings: Jv * Final Loss: £ =L upa + AocaLioca T AvarLvar + AaivLaiv-

Experiments

Achieved SOTA in document-based ZSL Ablation Studies: Model and Document

Our EmDepart improves performance by 6.0% and 5.8% on average | Ablation on Modules Ablation on Different Documents
: o o AWA2 CUB FLO
across all metrics under Wiki and Wiki+LLM documents. | Mode TT Ti T1  Awdhay A =5
Zero-Shot Learning Generalized Zero-Shot Learning a) full model 86.1 52.8 53.3 Information T1 H T1 H
Auxiliar I Ablation on Loss Function Wiki 81.4 81.5 47.2 59.5
Model InformatiZn AWAZ CUB FLO AWAZ CUB FLO b) w/o Ljscal 85.8 459 41.7 Wiki+GPT3 [7] 82.340.45 82.24061 53.240.78 65.540.87
T1 T1 T1 U S H U S H U S H I c) w/o Lji, 83.5 47.7 415 Wiki+LLaMa2 [51] 82.1+037 82.840.27 49.5+065 62.8+0.61
GloVe [42] CLSN 52.1 20.4 21.6 421 753 54.0 162 43.6 236 144 883 24.8 d) w/o Lyar 855  50.1 49.9  Wiki+ChatGPT [20] 86.1.0.16 84.8:1020 53.31041 67.31032
GloVe [42] Wiki 61.6 29.0 25.8 495 78.1 60.6 238 62.6 345 147 91.0 25.3 I e) w/o Lgjp+ Loar 82.6 475 393
LongFormer [6] Wiki 44.2 22.6 8.8 416 81.8 55.2 19.9 410 2638 88 89.8 16.0 I ) w/o Liyeqs + Laip + Loar 80.1 454 37.2 . :
MPNet [48] Wiki 61.8 25.8 26.3 58.0 764 66.0 20.6 443 282 222 96.7 36.1 Ablation on Score Function Computatlon Cost AnaIyS|s
TF-IDF [45] Wiki 46.4 39.9 34.0 29.6 87.6 44.2 29.0 52.1 373 28.9 94.8 44.3 I g) w/o Partial Score in Eq.12 857 526 53.0 Params Train Inference FLO
VGSE [63] CLSN+IMG  69.6 37.1 - 56.9 82.8 67.4 27.6 70.6 39.7 - - - h) w/ average distance in Eq.7 800 394 457 Model (x10%)  (min) (ms) (H)
I2DFormer [38] Wiki 76.4 45.4 40.0 66.8 76.8 71.5 353 57.6 438 35.8 919 515 I 1) w/ maximum distance in Eq.7 82.2 454 448
I2MVFormer [37] Wiki 73.6 42.1 41.3 66.6 82.9 73.8 324 63.1 42.8 349 961 51.2 Ablation on Module L2DFormer [38] 218 0.72 4.7 238
EmDepart (Ours) Wiki 81.4*50 50248 47259 760 87.8 81577 426 563 4857 427 97.6 59.5*30 I i) w/o global feature in Eq.3 716 377 396 _L2MVFormer [37] 336 0.30 >-3 >7.1
I12DFormer [38] Wiki+LLM  77.3 47.0 43.0 68.6 77.4 72.7 385 59.3 46.7 404 80.1 53.8 k) w/o SDM 797 460 451  EmbDepartw/o SDM 152  0.67 4.6 57.9
I2MVFormer [37] Wiki+LLM  79.6 51.1 46.2 75.7 79.6 77.6 425 59.9 497 416 91.0 57.1 I 1) w/o residual connection 814 497 483 EmDepart 3.10 0.98 J.2 67.3

EmDepart (Ours)  Wiki+LLM  86.1*%°> 52.8*17 53.3*71 814 885 84.8*7% 450 614 51.9'%? 523 944 67.3%102

| Partial Association Visualization

Analysis of Feature Collapse | It contains the visual-semantic decomposition to offer basic concepts

. 0.5 : o ° ° ° ° ° ° °
— 56 We improve previous methods | .4 | lianm d he match form
| A and A 55| 8w Ay and e 34 and partial semantic allgnment according to the matching information.
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§80.3 0.3 = 81.0 815 per ormance an INcrease t e I G|raffe Tiger Lily
moz 80 bl LLL 1 I L ] o Lt TR T bl C THRIT TN R e Wl mn EE I IPEEC NI EEN D ECEE D ER e
’ 0.15 : . ° Wiki: The Giraffe tends to be white in color wth brown or reddish markings. The markings of each Giraffe are not Wiki: Lilies are tall perennials. ChatGPT: awe-inspiring combination of exotic deep orange, burnt sienna, and fiery
01 77.4 I nfo rl I latl O n d Iffe re n Ce a I I IO n g I T'| on ly unique. ChatGPT: Giraffes have a distinctive spotted coat pattern. dark brown spo tsg irreqular patches T'| red. uniquely shaped, resembling long “turk 's cap” hats. Tiger lily presents a display of large blossoms.
0.03 i 1 L 1 111 1 I m (N I BT FRERT ! 1 i LT il 1n T ENEN DR T
0.0— LB 70'01 1 S— L I 75 LB S T T L ] o o b2 Wiki: an animal with an enormously long neck. All giraffes though have large eyes that along with their height. b2 Wiki: colors including whites, yellows, reds. ChatGPT: in the magnificent patterns and shapes that adorn its petals.
TVMM S-Chamfer SDM TVMM S-Chamfer SDM V I eW e m b e d d I n S T'| chatGPT: Giraffes are well-known for their long necks. Their ears are small. Horns: Giraffes have a pair of horns. T'| Their tips curling upward, creating a regal appearance. their tips curling upward. Tiger lily boasts long stems.
Methods Methods g ¢ 3 [ | | | | 1 | | 1 3 nnn | 111 1 [ | IER N mnm 1 11 mul 11l 111
. . b Wiki: elongated neck leads into a short body, with long and thin, straight legs. ChatGPT: Giraffes have long, b Wiki: Lilium is a genus of herbaceous flowering plants. ChatGPT: the tiger lily is a.breathtaking.flower. The tiger
(a) Information Difference. (b) Performance. I T'| slender legs. A giraffe is a tall and slender mammal with a long neck and legs. pale yellow with dark brown spots. T'| lily is an enchanting and vibrant flower. a testament to the boundless enchantment. it has been widely cultivated.
| 1 | | | | | 3 E il IIIIII im 1m1 [ | Bl N B N | 11 a
abl xbY xbY 6 Model AWAZ CUB FLO b4 Wk exploit the leaves and vegetation that are too hgh up for other animals. animals that i habt open b4 ChatGPT: in a flourishing in the wild. water lilies. a variety of habitats, from woodl d edges to meadows and
ab ";% ‘b; 4 ‘b; Tl H Tl H T.l H T = woodlands. ChatGPT: reaching high bran h and lea n trees. making them the tallest mammals on earth. T ' rocky slopes. tiger lily's petals are thick and waxy, providing durability to withstand diverse weather conditio
g "o ,.
.b3 6¢ ,' bl o . g " uid & 2 1 2 3 4 2 3 4
o5 8 b} o W ot 3 ‘i@“ . TVMM [33] 77.4 744 41.6 431 423 542 b b by b, S (%.d) b b,/ b,, SSC(X d)
; zg | g . ; e = | by b} b3 b = e . F by b} b3 b
1 {0 R s | +Loar + Ly 810 775 456 474 468 595
-3 R aAs L v 2 % .’.@&, 0~ Y% & 1o 0.25
A P Reetelga m 1t A .
g g s oy, P k g ¢ e¥E D Gain +3.6 +3.1 +4.0 +43 +45 +53 ot 020
. 5% . ‘ o. B 2 o iecti) s
4 i " 3 s, 0 : S-Chamfer [29] 81.5 80.6 456 452 435 573 I i 0.15
A% : 2 - 6‘ % 3 3 7
67 ¥ i & +Loar + Ly 84.0 829 491 499 489 63.6 Y by by by
Gain +2.5 +23 +35 +4.7 +54 +6.3 I e
0.20
EmDepart(Ours) 86.1 84.8 528 519 53.3 67.3
(a)w/o Lgiy and Lygr. (b) w/o Ljiv. (c) EmDepart. part( ) i |
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