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* Lexical representation

Lexical representation
Challenges of learning lexical representation:

An non-negative vector in which each dimension explicitly represents
the similarity between an image or text and a specific word.
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Challenges of learning lexical representation:
1. Lack of precise supervision signals
2. False discovery
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The focus of "The man is riding a white horse." lies on important words:"man",

"riding", "white", "horse". The focus of '|[TEXT][" lies on important words:
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Table 1: Zero-shot cross-modal retrieval. Q indicates variants of our LexVLA. CLIP! is the original
CLIP [34]; results denoted by (-)? are reported in VDR [48]}; results denoted by (-)* are reported
in STAIR [5]. “Data” 1s the multi-modal alignment training data size; “Latent” means direct latent
feature alignment methods; “Lexical” indicates lexical feature alignment methods. R@K, the recall

ratio within top-K items.

MSCOCO Flickr30k
Setting Model Data  image-to-text text-to-image image-to-text text-to-image

R@] R@5 R@10 R@] R@5 R@]0 R@] R@5 R@10 R@1 R@5 R@10

CLIP? ISM 20.8 439 557 13.0 317 427 349 639 759 234 472 589
FILIP I5M 21.6 467 59.0 137 317 41.6 463 744 832 307 582 68.6
CLIP-BERT? 15M 239 478 603 13.6 338 451 44.1 712 80.7 27.8 547 659
Latent DeCLIP?  15M 253 512 634 166 352 454 513 80.7 885 355 63.0 73.0

SLIP? 15M 27.7 52.6 63.9 182 392 51.0 478 765 859 323 587 68.8
ProtoCLIP? 15M 30.2 55.1 66.5 169 379 494 - - - - - -
CLIP! 04B 524 767 84.6 33.1 584 69.0 81.8 962 98.8 62.1 856 91.8
CLIP? 1.1IB 534 783 85.6 362 622 722 796 955 981 63.0 8.7 925
Lexical VDRQ% 15M 309 545 654 174 381 49.7 51.0 793 86.7 324 60.1 70.7
STAIR® 1.1B 57.7 80.5 87.3 414 654 750 812 96.1 984 66.6 887 93.5

Q(BoW) 12M 179 349 452 104 243 33.1 306 562 663 17.7 364 449
Q(CLIP) 12M 51.8 75.5 84.1 36.8 625 7277 829 96.2 987 652 88.3 93.2

Lexical Q(FLOPs) 12M 56.2 80.0 874 39.0 657 75.6 842 966 98.7 674 894 94.1
Q(512) 12M 564 799 875 38.1 646 749 845 973 99.0 65.7 89.3 93.8
LexVLA 12M 554 80.6 88.3 398 663 76.2 839 97.5 99.1 67.8 90.2 94.2
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Table 2: PatchDis results.

Model mloU
Random Dis. 5.0
CLIP 5.3
VDR 12.6
Q(CLIP) 13.9

LexVLA 36.3
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