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 TL;DR: Explore the necessity of specially designed sparse attention mechanisms.
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e Motivation:

* To model the relationships between tokens in long sequences, many specially designed sparse
attention mechanisms have been proposed.

* The vast majority still require specialized hardware optimization.
 Are these specially designed approaches necessary?
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* Method:
* A simple random grouping strategy.
* Simple && fast && general
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e Method:

* Intuitively, this method might not seem effective, but in practice, it brings significant

improvements.
Backbone Params FLOPs Mask R-CNN 1x Params FLOPs RetinaNet 1 x
M) (G) |AP® AP, APY, AP™ AP APZ| M) (G) |AP® APY, AP APE APY AP?
Partition-Based Backbone
Swin-T [23] 48 267 437 66.6 4777 398 633 427 38 248 [41.7 63.1 443 270 453 547
Random-Swin-T 48 267 460 68.1 505 419 653 454 38 248 | 443 658 469 29.7 479 578
Swin-S [23] 69 359 1457 679 504 41.1 649 442 60 339 (445 66.1 474 298 48.5 59.1
Random-Swin-S 69 359 48.0 69.5 519 432 671 47.0 60 339 | 46.6 678 489 305 493 623
Swin-B [23] 107 496 |469 692 516 423 660 455 98 477 1450 664 483 284 49.1 60.6
Random-Swin-B 107 496 49.1 71.6 642 44.6 682 474 98 477 474 688 50.7 313 51.6 64.2
CSwin-T [8] 42 279 467 68.6 513 422 656 454 - - - - - - - -
Random-CSwin-T 42 279 473 693 516 428 664 459 - - - - - - - -
CSwin-S [8] 54 342 1479 70.1 526 432 671 462 - - - - - - - -
Random-CSwin-S 54 342 488 713 534 440 679 473 - - - - - - - -
BiFormer-S [49] 45 - 478 69.8 523 432 66.8 46.5 35 - 459 669 494 302 49.6 61.7
Random-BiFormer-S | 45 265 (484 70.6 524 4377 672 46.9 35 246 | 46.5 674 50.0 304 50.6 623
Pooling-Based Backbone
PVTv2-B1[36] 34 - 418 643 459 388 612 41.6 24 - 412 619 439 254 445 543
Random-PVTv2-B1 33 216 43.0 66.1 469 39.1 524 42.9 23 197 |42.4 63.0 44.8 26.6 452 57.1
PVTv2-B2 [36] 45 - 453 67.1 496 412 642 444 35 - 44.6 656 47.6 274 48.8 58.6
Random-PVTv2-B2 | 41 252 471 684 510 424 658 45.6 31 233 |46.0 66.6 49.2 28.6 50.0 59.9
PVTv2-B3 [36] 65 - 470 68.1 517 425 657 457 55 - 459 668 493 286 49.8 614
Random-PVTv2-B3 56 342 1479 693 530 435 662 473 46 323 |47.0 68.1 49.9 298 50.6 625
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* Why the random better?

* Position Information

* Head Feature Diversity
* Large Receptive Field
* Fix Random Pattern
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* Why the random better?

* Position Information
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* Why the random better?
* Head Feature Diversity
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* Why the random better?

* Large Receptive Field && Fixed
Grouping Pattern

* Randomly shuffling the tokens gives the
model an opportunity to perceive more
distant tokens.

* The fixed random array caused the

model to learn a fixed sparse pattern.
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Model ‘ Params(M) FLOPs(G) | Acc(%)
DeiT-S [32] 22 4.6 79.8
Random-DeiT-S 22 43 80.9
global—region 22 43 79.3(-1.6)
Swin-T [23] 28 4.5 81.3
Random-Swin-T 28 4.5 82.7
global—region 28 4.5 81.5(-1.2)
PVTv2-B1 [36] 13 2.1 78.7
Random-PVTv2-B1 12 2.2 79.6
global—region 12 2.2 79.3(-0.3)
Model | Params(M) FLOPs(G)| Acc(%)
DeiT-S [32] 22 4.6 79.8
Random-DeiT-S 22 43 80.9
Fully Random 22 43 74.3(-6.6)
Swin-T [23] 28 4.5 81.3
Random-Swin-T [23] 28 4.5 82.7
Fully Random 28 4.5 76.4(-6.3)
PVTv2-B1 [36] 13 2.1 78.7
Random-PVTv2-B1 12 2.2 79.6
Fully Random 12 2.2 75.4(-4.2)




Thanks!
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