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DEIM is an advanced training framework designed to enhance the matching mechanism in DETRs, enabling
faster convergence and improved performance.
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% A ¢ % : (a) O2M: 1 target and 4 pos. (b) O20: 1 target and 1 pos. (c) Dense O20 by stitching: 4 targets and 4 pos.
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Analysis : Experiments on COCO Val 2017
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- | . Model | #Epochs #Params GFLOPs Latency (ms) | APY* APY' APy APy APYY APy
| I
0.150 0 I YOLO-based Real-time Object Detectors
| n | YOLOVS-L[12] 500 43 165 12.31 529 698 575 353 583 698
%‘ *?, 05 | [ YOLOvV8-X [12] 500 68 257 16.59 53.9 71.0 58.7 35.7 59.3 70.7
S S : YOLOV9-C [34] 500 25 102 10.66 53.0 70.2 57.8 36.2 58.5 69.3
= oors =02 | YOLOV9-E [34] 500 57 189 20.53 556 728 606 402 610 714
0.050 SR T —— i Gold-YOLO-L [33] 300 75 152 9.21 53.3 70.9 - 33.8 58.9 69.9
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o imoTn LA I YOLOv10-X* [32] 500 30 160 10.74 544 713 593 370 598 709
e 1 20 10 4 s e 70 s 1 2 3 a4 s & 7 8 s 10 l YOLO11-L* [13] 500 25 87 6.31 529 694 577 352 587 688
# Positive Samples Ratio | YOLOI1-X* [13] 500 57 195 10.52 s41 708 589 370 592  69.7
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(a) Matching distribution (b) Ratios between O2M and 020 | DETR-based Real-time Object Detectors
' RTDETR-HG-L[43] | 72 32 107 8.77 53.0 717 573 346 574 712
O2M (One-to-many, such as SimOTA) has more matched anchors than 020 (such as Hungarian) | RT-DETR-HG-X [43] 79 67 734 13.51 54.8 731 50 4 357 50 6 729
______________________________________________________ I D-FINE-L [27] 72 31 91 8.07 540 716 584 365 580 719
¥ — DEIM-D-FINE-L S0 31 91 8.07 54.7 72.4 594 36.9 59.6 71.8
= WAL 5 | = i D-FINE-X [27] 72 62 202 12.89 55.8 73.7 60.2 37.3 60.5 73.4
254
N . MAL embeds matching quality DEIM-D-FINE-X S0 62 202 12.89 56.5 74.0 61.5 38.8 61.4 74.2
o into the loss, making it more Eoocls Dene 020 MAL AP APy AP
S = S 121 sensitive to low-loU matches. : RT-DETRv2-R50 [24] = ©
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(a) Low quality: IoU = 0.05 (b) High quality: IoU = 0.95 : 36 Vv v 546 722 595
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