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Motivation

« Common issue of query-based object detectors (DETR)

* Limitation
* lack of training emphasis
« cascading errors from decoding sequence
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Fig.2: DETR uses a conventional CNN backbone to learn a 2D representation of an
input image. The model flattens it and supplements it with a positional encoding before
passing it into a transformer encoder. A transformer decoder then takes as input a
small fixed number of learned positional embeddings, which we call object queries, and
additionally attends to the encoder output. We pass each output embedding of the
decoder to a shared feed forward network (FFN) that predicts either a detection (class
and bounding box) or a “no object” class.
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Motivation

TP fading rate

« PPisTP

« P!> has higher loU & higher category score
 FP exacerbation rate

« PP isFP

« P17 is FP but with lower category score

Model TP Threshold | TP F Rate | FP E Rate
Deformable I0U>0.50 51.4% 55.7%
DETR IOU>0.75 49.5% 55.9%
Adamixer I0OU>0.50 28.6% 50.8%
IOU>0.75 26.7% 51.2%




Method - Expectancy

 Uneven supervision
« Enhancing later stages for better final outcomes

* Early-stage queries directly introduced to later x
« Mitigate the impact of cascading errors
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(a)Basic (b)Dense QR (c)Selective QR
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Method

* Dense QR

* q"={q" ', D"(q" 1)}

* Selective QR

*q" ={D""(q"""), D" (q" D)}

Methods AP APSO AP75 AP S APM APL
Baseline | 425 | 61.5 | 456 | 24.6 | 45.1 | 59.2
DQR 442 | 62.8 | 479 | 26.7 | 46.9 | 60.5
SQR 444 | 63.2 | 47.8 | 257 | 474 | 60.2

Table 4. AP comparison among Baseline, DQR, and SQR



Experiment

Method | Start Stage | Train Time | AP | APsg

Baseline - Ix(Shours) | 42.5 | 61.5 Method | TP Threshold | TP F Rate | FP E Rate

Baseline - 2x 42,5 | 61.3 :

Baseline s 3x 42.5 61.4 Baseline I0U>0.50 28.6% 50.8%
DQR . 2.24x 44.2 | 62.8 SQR I0U>0.50 23.3 % 473 %
SQR 1 1.57x | 444 | 63.2 Baseline | IQU>0.75 26.7% 51.2%

SQR : [.34x | 442 | 63.0 SQR 10U>0.75 21.1% 47.0%
SQR 3 1.18x 43.8 | 62.3
SQR 4 1.07x 429 | 614 Table 6. Baseline vs. SQR on true-positive fading rate and false-

positive exacerbation rate.
Table 5. Further comparison among Baseline, DQR, and SQR with

different starting stage in terms of training time and AP.



Experiment
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COCO 2017 validation split

Model w/ SQR  #query #epochs

AP APs; AP;s APs APy AP,
DETR-R50 [ ] 100 500 42.0 624 442 205 458 61.1
Conditional DETR-RS50 [24] 300 50 40.9 61.8 433 208 446 60.2
Conditional DETR-R101 [24] 300 50 42.8 63.7 460 21.7 466 609
Anchor-DETR-R50 [ 1] 300 50 42.1 63.1 449 223 462 600
Anchor-DETR-R101 [11] 300 50 43.5 643 466 232 477 614
SAM-DETR-RS50 [32] 300 50 39.8 61.8 416 205 434 596
*SMCA-DETR-R50 [+] 300 50 43.7 63.6 472 242 470 604
*SMCA-DETR-R50 [¥] 300 108 45.6 655 49.1 259 493 626
*DN-DAB-DETR-R50 [17] 300 50 44.1 644 467 229 480 634
*DN-DAB-DETR-R101 [17] 300 50 452 65.5 483 241 49.1 65.1
*DAB-DETR-R50 [ 1] 300 50 42.2 63.1 447 215 457 603
*SQR-DAB-DETR-R50 v 300 50 445(+2.3) 644 475 248 486 61.7
*DAB-DETR-SwinB [ 1] 300 50 49.0 710 53.0 296 538 68.3
*SQR-DAB-DETR-SwinB v 300 50 516 (+2.6) 725 559 320 568 710
*Deformable DETR-R50 [ 6] 300 12 37.2 552 404 206 402 502
*SQR-Deformable DETR-R50 v 300 12 399(+2.7) 584 437 238 432 533
*Deformable DETR-R50 [ 6] 300 50 445 63.2 489 280 478 588
*SQR-Deformable DETR-R50 v 300 50 459 (+14) 647 502 277 492 605
Adamixer-R50 [V] 100 12 425 61.5 456 246 451 592
SQR-Adamixer-R50 v 100 12 444 (+19) 632 478 257 474 60.2
f Adamixer-R50 [9] 100 12 42.5 61.5 458 244 452 587
TSQR-Adamixer-R50 v 100 12 453(4+28) 638 490 268 48.1 622
* Adamixer-R50 100 36 45.1 639 489 283 478 60.6
*1SQR-Adamixer-R50 v 100 36 46.7 (+1.6) 652 503 294 496 62.1
*t Adamixer-R50 300 36 46.6 65.5 506 293 493 623
*TSQR-Adamixer-R50 v 300 36 489 (+2.3) 67.5 532 320 518 63.7
*t Adamixer-R101 [9] 100 36 45.7 647 496 278 49.1 61.2
*1SQR-Adamixer-R101 v 100 36 473 (+1.6) 66.0 513 30.1 507 622
*t Adamixer-R101 [9] 300 36 47.6 66.7 518 295 505 633
*tSQR-Adamixer-R101 v 300 36 498 (+2.2) 688 540 320 534 65.1

Table 8. Comparison results with various query-based detectors on COCO 2017 val. #query: the number of queries used during inference.
* indicates models trained with multi-scale augmentation,  marks models with 7 decoder stages.



