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Model AP50:95 AP50

Supervised(yolovbl) 29.8 459
EfficientTeacher 379 (+81) 542 (+8.3)

Supervised(yolovbs) 23.2 39.2
EfficientTeacher(yolovbs) | 25.0 (+1.8) 40.8 (+1.6)
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General distribution P(x)
cls score: 0.91

pseudo conf: 0.72
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Tifztgh.,kﬂ = /\hT}fztgh.,k + (1 = An) B ([71 - m 1),
Tlow k41 = max(0.1, PE([v2 - ng]) — std(Pf)).
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SLIG7EER
Method 1% 2% 5% 10% Params(M)

Faster RCNN(supervised) 10.02 £0.38 15.04 £0.31 20.82+0.13 2644 +0.11 41.76
STAC 1397 £0.35 1825+025 24384+0.12 28.64 +0.21 41.76
Instant Teaching 18.05+0.15 2245+0.15 26.75+0.05 30.40 + 0.05 41.76

Two-stage Hunble Teacher 16.96 £0.38 21.72+024 27.70%+0.15 31.61 +0.28 41.76
Unbiased Teacher 1833 +£0.19 2223 +0.21 26.65+0.31 29.56 +0.24 41.76
Soft Teacher 2046 £0.39 24.89+0.26 30.74+0.08 34.04 +0.14 41.76
LabelMatch 25.81 £0.28 28.56 £0.19 32.70+0.18 3549 +0.17 41.76
PseCo 2243 +£0.36 27.77 £0.18 32504 0.08 36.06 + 0.21 41.76
FCOS(supervised) 9.05+0.31 14.40+0.28 20.69+0.22 26.01 £0.15 32.27
FCOS(supervised)* 3.56 +0.25 835+0.30 1390+0.15 18.90+0.22 32.27
Unbiased Teacher V2 22254042 26.03+£0.12 30.08+0.04 32.614+0.03 32.27
DSL 22.03 £0.28 25.19 +£0.37 30.87+0.24 36.22 +0.18 32.217
ARSL 2536 +£0.32 29.08 £0.21 344140.16 38.50+ 0.05 32.27

One-stage | Efficient Teacher™ 2376 £0.13 28.70 £ 0.14 34.11 £0.09 37.90 £ 0.04 46.50
Consistent Teacher 25.30 30.40 36.10 40.00 32.07
Consistent Teacher* 19.02+0.36 23.56+0.31 29.024+0.19 33.08 +£0.26 32.07
Smart Teacher-S* 15.13 £0.33 21.25+0.22 2621 +0.29 32.51+0.23 7.5
Smart Teacher-M* 19.86 = 0.38 2593 +£0.27 3295+0.23 37.55+0.11 20.3
Smart Teacher-L* 2310+ 042 28.67 £0.35 35.29+0.27 40.08+0.16 25.8
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Device Scale FPS Latency(ms)

AGX Orin | Small 198 5.1 FERGFTR=T, BREEF/NSHE
(32GB) medium 106 9.4 e
large 82 12.2
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Model AP50;95 AP50

YOLOvS5-L

Supervised 29.81 45.92

ET 37.90(+8.09) 54.19(+8.27)

Ours 38.58(+8.77) 54.62(+8.70)
YOLOVS-S

Supervised 23.22 39.25

ET 25.01(+1.79) 40.83(+1.58)

Ours 30.52(+7.30) 46.26(+7.01)
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Detector A])r,”;{)r, A Psg
YOLOVS-S 30.52 46.26
YOLOVS-S 32.96 46.92
YOLOV9-S 32.51 46.63

YOLOvI10-S 29.63 39.66
- YOLOvV5S-M 36.50 4996
YOLOvVS-M 37.21 51.30
YOLOV9-M 37.55 51.92
YOLOvIO-M 36.65 50.01
YOLOvS-L 38.58 54.62
YOLOVS-L 39.97 55.36
YOLOvV9-C 40.08 55.22
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Efficient Semi-DETR
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l Efficient Semi-DETR
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l Efficient Semi-DETR
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l Transformer

Q K S= QKT A = Softmax(S) Vv 0
(Nxd) (Nxd) (N xN) (N x N) (N x d) (N xd)
X = — X =
Query Key Similarity Attention prob Value Output
Score = row-wise normalized

similarity score
Typical sequence length N: 1K - 8K

Head dimension d: 64 — 128

>1

O = Softmax(QK')V

1: Load Q,K by blocks from HBM, compute S = QKT, write S to HBM.
2: Read S from HBM, compute P = softmax(S), write P to HBM.
3
4

Softmax([sy, =+, sy]) =

3: Load P and V by blocks from HBM, compute O = PV, write O to HBM.
4: Return O.




l Efficient Semi-DETR
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. Efficient Semi-DETR

Core

L1 Cache

CcPU
4571

L2 Cache (40 M8 in A100)

GPU

The GPU Devotes More Transistors to Data Processing https://d s fia comvenda/ends . e/
SZ/docs.nvidia.conycuda/cuda-c-programming-guide




l Efficient Semi-DETR
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2 5 " . + Transformer
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Global Load Stream Shared Load Stream Matrix Multiply Epilogue

CUTLASS GEMM Structural Model

https://developer.nvidia.com/blog/cutlass-linear-algebra-cuda/




l Efficient Semi-DETR
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l Efficient Semi-DETR
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l Efficient Semi-DETR

(c) Vanilla PAN (d) One-to-many Assignment
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Method 1% 5% 10% GFLOPs
Faster RCNN(supervised) [8] 10.02 4+ 0.38 20.82 4+ 0.13 26.44 4+ 0.11 202
STAC [22] 13.97 4+ 0.35 2438 4+ 0.12 28.64 4+ 0.21 202
Instant Teaching [37] 18.05 4+ 0.15 26.75 + 0.05 30.40 4+ 0.05 202
Two-stage Humber Teacher [23] 16.96 + 0.38 27.70 4+ 0.15 31.61 4+ 0.28 =
’ Unbiased Teacher [18] 1833 4+ 0.19 26.65 + 0.31 29.56 4+ 0.24 204
Soft Teacher [31] 20.46 4+ 0.39 30.74 4+ 0.08 34.04 4+ 0.14 202
LabelMatch [2] 25.81 4+ 0.28 32.70 + 0.18 35.49 4+ 0.17 -
PseCo [12] 2243 4+ 0.36 32.50 4+ 0.08 36.06 + 0.21 -
FCOS(supervised) [24] 9.05 4+ 0.31 20.69 4+ 0.22 26.01 + 0.15 -
Unbiased Teacher V2 [19] 25.40 + 0.36 31.85 + 0.09 35.08 -+ 0.02 201
One-stage DSL [3] 22.03 4+ 0.28 30.87 +0.24 36.22 4+ 0.18 201
: ARSL [16] 25.36 4+ 0.32 3441 +0.16 38.50 4 0.05 &
Efficient Teacher [30] 23.76 + 0.13 34.11 4+ 0.09 37.90 4+ 0.04 169
Consistent Teacher [28] 25.3 36.1 40.0 208
DINO(supervised) [33] 18.00 + 0.21 29.50 4+ 0.16 35.00 4+ 0.12 279
Omni-DETR [27] 27.60 37.70 41.30 &
DETR-based Semi-DETR [34] 30.50 -+ 0.30 40.10 4+ 0.15 43.50 4 0.10 >279
Sparse Semi-DETR [21] 30.90 + 0.23 40.80 4+ 0.12 44.30 4+ 0.01 >279
Efficient Semi-DETR 31.18+0.19 41.05+0.13 44 .92 + 0.12 133

10% COCO%IREESLISLER




SCiw: HEIRSEIR

Method APs50.95 FPSy.—q

Consistent Teacher 40.00 29.6

ARSL 38.50 £+ 0.05 3l

Efficient Teacher 37.90 £+ 0.04 59.3

DINO(supervised) 35.00 £ 0.14 18.3

Omni-DETR 41.30 21.5

Semi-DETR 43.50 £ 0.10 18.1

Efficient Semi-DETR 44.92 + 0.12 98.3
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Semi-DETR: KAIEE280GEF, £/\RA100 EFEZE20+/\dY;

Ours: REIFES0GERF, 7£/\-RRTX 3090FELY12/\,




