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! s eTl f Loras Larim « Experiment setup
Self-Attention AR I __________ A . < Pre-training > < Text-to-Video Retrieval >
$ L NN config parameters config parameters
Concat A(t:tre(zlst?on : TOVIT LN — AdamW [19] MSR-VTT DiDeMo Anet Cap.
T T T X M GELU P (81 = 0.9, By = 0.999, wd=0.02) learning rate le-5— 1e-6 (cosine decay [18])
? LN learning rate le-4— 1e-6 (cosine decay [18]) 5 10 10
Text Video Text Video Lvre e RNPXD e #epochs 10 (warmup = 1) repochs (warmup = 0.5)
M batch size x#GPUs 64 x 8 batch size x#GPUs 32x4 32x1 32x1
Encod Encod x -
Encoder . Encodel.‘ .nf:O er. . ncoder - —.... FC spatial resolution 224 x 224 #training frames 12 12 12
Self-attention-based fusion UJnidirectional fusion (V2T) T 1 \ i : N . random resize, crop #inference frames 12 12 32
i i i A Text Vid crhon Bypass CA (Text-to-Video Fusion) HEmEmton horizontal flip
ex 14€0 T KV #training frames 4
Self- Selt- Self- Encoder Encoder o AL AL ’
Attention Attention Attention 3 T Cross- N e T T "|,| Cross-
5 f f A . = Attention
ttent NX(L+P)XD . .
Cross- | Cross- Cross- | Bypass R KV R I 5 + Text-to-Video Retrieval Results
Attent; Attent; ' 4
tte?tlon W tte?tlon Atteiltlon F CA ‘\ Q Method 4PT MSRVTT DiDeMo ActivityNet Captions
T RLXD RNXPXD o RI R5 RIO Ave. | R R5 RI0O Ave. | Rl R5 RI0O Ave.
Eie:(;er E‘Igizzr EnTeX; : EVidZO Sentence Video Frames ClipBERT [13] | 5.6M | 22.0 46.8 59.9 429 | 204 480 60.8 43.1 | 21.3 49.0 635 446
code ficoder Frozen [2] 55M | 310 59.5 70.5 537 | 31.0 59.8 724 544 | - - - -
Bidirectional fusion Text-to-Video-to-Text fusion (T2V2T)|| . Text Encoder: BERT-Base 15t ~ 9th |ayer ALPRO [15] 55M | 33.9 60.7 732 559|359 675 788 60.7 | - - - -
, _ , ' _ _ BridgeFormer [9] | 5.5M | 37.6 64.8 75.1 59.2 | 370 622 739 57.7 - - - -
» Self-attention-based fusion » Video Encoder: BeiT + TimeSFormer Singularity [12] | 5.5M | 39.9 673 760 61.1 | 492 775 854 707 | 459 733 838 67.7
« A full interaction with high computation cost (L?) « Joint Encoder: Self-attention (BERT-Base, 10" ~ 12t |ayer) + T2V2T Fusion VindLU [5] 55M | 43.8 703 795 645 | 546 813 89.0 750 | 51.1 792 884 729
» Unidirectional (Video-to-Text) fusion » Text-to-Video Fusion: Bypass Cross-attention TZR]/E\} T(([)T‘S) 153-% ‘2“5‘-;‘ 2‘7’; Zg-g gg-g 560 819 897 759 gg; Z?-j Sig g’g
A one-way interaction without Text-to-Video interaction Frovli] = X — Attn(Fy [i], Fr||Fy[i]) TACo 20 | 120M | 284 578 712 25| - - - - |304 612 934 617
» Bidirectional fusion * Video-to-Text Fusion: Cross-attention + Self-attention on text features SupportSet [22] | 120M | 30.1 585 693 52.6 | - - - - 1292 616 947 61.8
- Allamatvo for fll inoraofion, bt inffecive Fravar =8 - Atn(X - Atn(Fr, Fra) gl W P e E ol SR P T
« Text-to-Video-to-Text fusion  Obijectives: Video-Text Matching, Video-Text Contrastive, Masked Language Modeling CLIlII’14Clip[[] 1| 400M | 445 714 81.6 658 | 434 702 80.6 647 | 405 724 982 704
* An effective bidirectional interaction (T2V — V2T) : : VindLU [5] 25M | 465 715 804 66.1 | 612 858 91.0 793 | 550 814 89.7 754
Cross-Attention vs. B Pass Cross-Attention OmniVL [26] 17M | 478 742 838 68.6 | 524 795 854 724 | - - i -
Summ ar. ° CrOSS'attentlon Text-to-Video (Bypass CA) T I I
_ _ _ y _ _ _ » Associates all frames with the given : A
« We investigate the text-to-video (T2V) interaction, which sentence without regard to the correlation THUUULIUUTER Attention . Ablation Study
and text embeddings. (32 vs 784) . Bypass cross-attention Method o e L R Re Rt Ave | R TNt aptions | Corw
. . F X—A Fyli), Fr||Fyli . . . .
* We propose a novel fusion method called T2V2T fusion by || . "since only a subset of frames is relevant to ravli] = = At U AR D RS ‘e i M
introducing BypaSS CA . . Cross-attention Bypass Cross-attention VlndLU[ ] 438 703 79.5 645 546 813 890 750 511 792 88.4 729 708
. ' | | the given sentence, we introduce a bypass Softmax([* ) Softmax(J* EEEE|| naive T2V2T | 443 701 793 646 | 55.1 807 88.0 746 |51.7 788 87.9 728 | 707
o« T2V2T achieves SOTA text-to-video retrieval results on FRN | |
| a _ mechanism in CA, so that frame features can - : r T2V2T 444 707 795 649 | 56.0 819 89.7 759 | 521 794 882 732 | 71.3
. . . Irrelevalent I 1 - -
instead of text features if they are irrelevant. : e oo




