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> Encoder in DETR-like models that use multi-scale features account » Apply to Deformable DETR
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» Efficient encoder design to reduce computational cost _ _
€ Update high-resolution features at lower frequency
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key_aware attentlon) Efficient Encoder Block XB
- - ~ E (B ' B | @® ' = Taeed
® Effective. Reduce encoder cost by 50% while preserve most of B B ) @ = | |B @ Model fepochs AP APy AP APs APy APy GFLOPS gpop Params
P B Oreo!r O S [ EfficientDet-D6 [2 513 - - — - — 2 _ 50M
the original performance. > |gj g g 1 o heientDet D6 (] - s - - - - me s
: : s S ) L > | — YOLOV7-X [30] - 529 - - - - 190 _ 71M
& General. Validated on a series of DETR models (Deformable i< {0 ~O07i€i0) O ST P
s4/ ) | Ll O D> L VIDT+ [27] 50 497 677 542 316 534 659  — - 38M
DETR, H-DETR, DINO). e O N i DETR [15] E S T
~ Backbone "\ O o olg) O DINO [36] 36 541 720 593 383 573 686 243 137 4™
L » L =T = , Lite-DINO H2L2-(2+1)x3(5%, ours) 36 531 714 579 366 560 688 138  30(78%) 47M
S (a) xA (b) x1 ) Lite-DINO H3L1-(6+1)x1(25%, ours) 36 533 717 582 363 566 687 149  41(70%) 47M
» F Lite-DINO H3L1-(2+1)x3(25%, ours) 36 539 720 588 379 570 69.1 159  53(162%) 47M
? * > Key-aware deformable attention H-DETR [11] 36 532 715 582 359 564 682 234 137 47M
¢ Lite- H-DETR H2L2-(2+1)x3(5%, ours) 36 523 707 572 359 552 677 131 30 4TM
. ] - . . Lite-H-DETR H3L1-(6+1)x1(25%, ours) 36 527 715 583 356 560 680 142 41 47M
“ [ > Deformable attention: regress attention welig hts dlreCtIy from Lite-H-DETR H3L1-2+1)x3(25%, ours) 36  53.0 713 582 363 563 681 152 53 47M
.[: ' , ResNet-50 backbone
= query DFFT [7] 36 460 - - - - = 101 18 .
E 4 ~ 4 % Light-DINO(ours) PnP-DETR [31] 36 431 634 453 227 465 611 104 29 -
) | 4 . ; ' ' : AdaMixer [8 36 470 660 511 301 502 618 132 _ 135M
o % ¢ | S I » We calculate attention weights with sampled query and key. IMFADETR [ % s 430 w3 s s e 1 [T o
o ight-H-DETR (ours)
o, DINO c DINO [36] 36 507 686 554 335 540 648 235 137 47M
o N , Lite-DINO H2L2-(2+1)x3 (ours) 36 499 682 546 323 529 647 130 30 47M
g 48 ; ‘ Scaled Dot-Product Attention Lite-DINO H3L1-(6+1)x1(ours) 36 502 686 543 330 534 660 141 41 47M
o )4 ‘S“D_Lhr SFTR I T I h heads Lite-DINO H3L1-(2+1)x3(ours) 36 504 685 546 335 536 655 151 53 47M
< = el F’;‘"b“ i H-DETR [11] 36 500 683 544 329 527 653 226 137 47M
B P> . = 11.\4:/1\1])51'1{ « o v =14 Lite-H-DETR H3L1-(2+1)x3 (ours) 36 495 676 539 320 528 640 142 53 4TM
\ 4 EfficientDet h heads : : : :
YOLOVS T Cinear T » Key-aware deformable attention visualization
» > YOLOV7 2
44 <> ;>
T/ a-|-- /—’ 1 -~ _ T w2
100 150 200 250 300 350 400 450 £ <><§<>> Je-1- {I-Aﬂr‘ L il S5O =
GFLOPs Sampleloffsets h{ ; E
n ] . cads o
The reason of high computational cost: encoder ~ Lincar =
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(a) Attention map of a single query on all scales (b) Attention map of all queries on scale S3 (C) Attention map of all queries on scale S4



