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« Three novel video prompts, improving VoP by
excavating temporal information in a plug-and-
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Adapting CLIP to video domains via full fine-tuning [1]

Text Encoder (Transformer) ¢

Token + Posmon
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a cake is beingplaced on a plate

Challenges of full fine-tuning:
» Risk of overfitting.

« Unaffordable storage overhead.

[1] Huaishao Luo, et al., CLIP4Clip: An Empirical Study of CLIP for End to End Video Clip Retrieval, Neurocomputing 2022
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VoP with Video-specific Prompts CVPRa=Siat
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Position-specific Video Prompts CVPR Aot
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Context-specific Video Prompts CVPRa=™aele
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Function-specific Video Prompts
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Main Results

Ours
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Text-to-video R@1 gains of all methods in comparison against full fine-tuning
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Main Results CVPRA

VANCOUVER, CAN
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Main Results CVPRA
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Main Results CVPRA
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Main Results: MSR-VTT-9k CVPR Akl

CANADA

t2v v2t
Methods Params M) | p@1 R@5 R@10 MnR| MdR] | R@1 R@5 R@10 MnR| MdR]
Full 1198 (100%) | 41.7 692 790 165 20 | 425 709 814 110 2.0
Bias [6] 0.1(0.104%) | 397 665 773 173 20 | 411 684 792 136 20
Proj [17] 0.7(0547%) | 37.1 630 761 205 30 |372 646 759 167 3.0
Partial [17] 77(6410%) | 398 653 759 193 20 | 379 661 774 155 30

Adapter™™ [12] 2.0 (1.655%) | 37.6 632 758  18.7 3.0 39.6 665 768 147 2.0
Adapter™™ [7] 2.0(1.655%) | 382 635 764 179 3.0 39.9 668 777 142 2.0

VoP 0.1(0.103%) | 39.6 667 77.8 17.2 20 [ 421 688 807 124 20
VoP? 0.5(0441%) | 40.1 657 777 169 20 | 425 700 799 124 20
VoPC 143(11.898%) | 408 68.1 790 158 20 | 423 70.1 81.1 114 20
VoP¥ 0.1 (0.103%) | 42.6 684 787 158 20 | 424 705 810 1.0 20
VoPt+P 0.4 (0.328%) | 435 693 793 148 20 | 436 712 812 11.0 20
VoP¥+C 14.1 (11.785%) | 446 699 803 163 20 | 445 707 806 115 20
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Main Results: MSR-VTT-7k CVPR&LEl

t2v v2t
Methods Params M) | R@1 R@5 R@10 MnR| MdR| | R@1 R@5 R@10 MnR| MdR]
Full 198 (100%) | 409 679 784 183 20 | 41.7 696 797 127 2.0
Bias [6] 0.1 (0.104%) | 397 659 767 179 20 | 412 666 789 140 2.0
Proj [17] 0.7(0.547%) | 360 63.6 746 214 30 | 369 636 746 178 3.0
Partial [17] 77(6.410%) | 392 640 747 209 30 | 377 636 749 169 3.0

Adapter®T™ [12]  2.0(1.655%) | 39.6 654 768 16.8 2.0 416 676 798 124 2.0
Adapter™™ [7] 2.0(1.655%) | 399 653 769 16.8 2.0 416 676 792 127 2.0

VoP 0.1(0.103%) | 39.7 667 779 16.7 20 | 414 688 808 125 20
VoP? 0.5(0.441%) | 40.6 660 767  16.6 20 | 416 690 795 123 20
VoPC€ 143 (11.898%) | 40.0 673 782 17.0 20 | 417 694 791 123 20
VoPF 0.1(0.103%) | 420 674 782 162 20 | 428 684 798 123 20
VoPF+P 0.4 (0.328%) | 435 68.1 792  16.0 20 | 434 710 804 113 20
VoPF+C 14.1 (11.785%) | 42.7 682 793 159 20 | 442 696 808 114 20
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Main Results: DiDeMo CVPRAtiis

t2v v2t
Methods Params M) | p@1 R@5 R@10 MnR| MdR] | R@1 R@5 R@10 MnR| MdR]
Full 1198 (100%) | 41.6 684 782 177 20 | 402 684 787 119 2.0
Bias [6] 0.1 (0.104%) | 365 634 752 248 30 | 368 657 758 151 20
Proj [17] 0.7(0.547%) | 356 613 726 244 30 | 345 609 726 188 3.0
Partial [17] 7.7(6.410%) | 393 655 757 223 20 | 369 642 745 170 20

Adapter®™ [12]  2.0(1.655%) | 364 628 739 235 30 | 363 644 748 154 20
Adaptert™ [7] 2.0(1.655%) | 363 634 754 229 3.0 356 643 756  14.8 3.0

VoP 0.1 (0.103%) | 382 669 761 198 20 | 38.1 657 765 135 20
VoPP? 0.5(0441%) | 389 677 781 172 20 | 406 683 786 116 20
VoPC 143 (11.898%) | 400 68.0 785 183 20 | 391 653 767 138 3.0
VoP¥ 0.1(0.103%) | 447 708 797 157 20 |435 709 814 98 20
VoPF+P 0.4 (0.328%) | 453 723 804 13.8 20 | 447 712 811 99 20
VoPF+C 14.1 (11.785%) | 464 719 815 13.6 20 | 444 718 818 95 20
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Main Results: ActivityNet (VPR Allkah

t2v v2t
Methods Params M) | R@1 R@5 R@10 MnR| MdR] | R@1 R@5 R@10 MnR| MdR]
Full 119.8 (100%) | 368 669 80.1 93 30 | 389 701 819 84 20
Bias [6] 0.1 (0.104%) | 313 603 742 134 30 |337 638 776 114 3.0
Proj [17] 0.7 (0.547%) | 298 59.1 733 142 40 |31.1 606 746 131 30
Partial [17] 7.7(6.410%) | 336 640 778 106 3.0 | 334 646 778 102 3.0

Adapter®™™™ [12] 2.0 (1.655%) | 31.6 605 744  13.1 3.0 333 636 771  11.3 3.0
Adapter™™ [7] 2.0(1.655%) | 31.8 61.0 750 128 3.0 33.6 639 773 11.1 3.0

VoP 0.1(0.103%) | 323 61.9 755 124 3.0 |[337 647 772 11.1 3.0
VoP? 0.5(0.441%) | 328 623 754 123 3.0 | 348 650 782 107 3.0
VoP¢ 143 (11.898%) | 326 625 765 120 3.0 | 342 648 784 107 3.0
VoP¥ 0.1(0.103%) | 346 626 764 116 30 | 355 651 774 102 3.0
VoP!+P 0.4 (0.328%) | 36.1 655 785 109 30 [363 659 792 101 3.0
VoPF+¢ 14.1(11.785%) | 351 637 776 114 3.0 | 356 659 778 104 3.0
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Main Results: LSMDC CVPRAtl

t2v v2t
Methods Params M) | R@1 R@5 R@10 MnR| MdR| | R@1 R@5 R@10 MnR| MdR]
Full 119.8 (100%) | 220 399 499 568 110 | 21.0 400 482 507 120
Bias [6] 0.1 (0.104%) | 17.4 362 449 732 140 | 180 360 449 622 150
Proj [17] 0.7(0547%) | 157 327 408 837 200 | 17.1 326 399 764 210
Partial [17] 77(6.410%) | 180 338 418 799 180 | 159 332 415 723 180

AdapterTT™N [12]  2.0(1.655%) | 184 380 464 689 130 | 197 376 463 554 130
Adapter™™ [7] 20(1.655%) | 18.7 389 473 63.6 130 | 198 384 470 578 120

Juetal [18] 7 4.8(3.990%) | 18.8 385 479 - 12.3 - - - - -

VoP 0.1(0.103%) | 190 379 465 669 140 [ 185 36.1 453 595 140
VoP? 0.5(0441%) | 192 383 473 644 120 | 197 389 481 554 120
VoP* 14.3(11.898%) | 204 400 481 659 120 | 203 387 485 569 110
VoP* 0.1(0.103%) | 206 395 491 603 11.0 | 21.2 394 492 523 110
VoPF+? 0.4(0.328%) | 20.7 407 497 59.1  11.0 | 215 406 507 508 100
VoPF+C 14.1 (11.785%) | 21.1 409 49.6 60.1 110 | 223 403 507 51.1 100
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Ablation Study

Textual Visual | R@1l R@5 R@10 | MnR| MdR]
31.5 528 63.6 | 429 5.0
v 36.5 6277 75.1 183 3.0
v 36.3 634 750 | 20.3 3.0
v v 396 667 778 | 17.2 2.0
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Prompting both encoders (i.e. VoP) > Uni-modal prompts > applying CLIP without tuning

18



JUNE 18-22, 2023 g {i!

Ablation Study

1. Inserting prompts into every 39.6
39 5! _ 39.6 39.6
layer of both encoders . 39.6 39.5
contributes to the best results. X 39.0¢ 30.4 .
| © 385 39 2!
2. Using only 8 prompt tokens < 38 ol
: . - 39.0¢
remains a competitive 39.0
performance with parameter 37.5 1 1-3 1-6 1.9 1-12 4 8 12 16 20
efficiency. Prompt depth Prompt length
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Qualitative Results ol

The water safety teams arrives with the safety devices and water
bike to save a person who had been drifted away.

Someone looking at a Japanese book.

Full

Partial
VoP
VoPF+C

A man looks up towards a cathedral’s organ pipes and talks to a
priest in a confessional.

Full

Partial
VoP

VoPF+C ;"

Figure 7. Qualitative results of four tuning methods: Full, Partial, VoP and VoP"*C. Given the query text, we represent the rank-1
retrieval result of each method, which can be incorrect (each first row) or ground truth (each second row).
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