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DCG-DETR: Steel defect detection via dual-branch and context-guided
optimization

DING Fang-ye, DUAN Xian-hua', ZHANG Jing
(School of Computer Science, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: To address the critical challenges in steel surface defect detection, such as high model complexity, frequent
missed detection of small targets, and interference from complex backgrounds, we propose DCG-DETR, a novel
detection framework based on the real-time detection transformer (RT-DETR) architecture, which leverages dual-
branch feature enhancement and context-guided optimization. First, we design a dual-branch feature enhancement
module that integrates an efficient channel attention mechanism with dynamic receptive field convolution in parallel,
effectively enhancing the discriminative power for micro-defects against complex textures. Second, we construct a
content-context guided aggregation feature pyramid (CCGAFP) module, which adopts content-aware upsampling
CARAFE and global-local dual-path fusion to resolve multi-scale feature misalignment and improve the localization
accuracy of small defects. Furthermore, we introduce a lightweight feature fusion module VoV-GSCSPC (generalized
cross stage partial network with GSConv) that compresses redundant computations and optimizes cross-stage gradient
propagation, significantly reducing model complexity while maintaining detection performance. Experiments on the
NEU-DET dataset demonstrate that the DCG-DETR achieves 81.5% mAP@0.5, outperforming the baseline RT-DETR-
L by 3.2%, while reducing parameters by 11% and computational load by 25.9%. The results validate that the DCG-
DETR achieves a superior balance between accuracy and efficiency, offering a practical and deployable solution for
industrial quality inspection.
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pyramid; lightweight design
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H AR fE m A R et gl N CCGAFP #idk i
JE AT EE S, AT DAL SR B B2k A 7Y RT-DETR-
L 75 /)N B A DX P A g 7 4 55 HL oy A 6 5, 5
WUNEAR ST SMELLX 4. MIEEZ R, 5] N CCGAFP
B JG , Re A BETE B/IN G f [X 3 2 300 ) 5 2 348 5 1)
WOE SR TS 2 (M AR P B, /N H bR 1) 58 B 5 30 R P
SLFR AT 549 BT I RAL, [R5 i @ I 22 ] AR AE X
FA AT T /N BARIG B ALK B, N e S Sk 3
BT R 70 IRFE RN

JE & RT-DETR-L

+ CCGAFP
&7 CCGAFP {ERR AT

2.3 VoV-GSCSPC REHRIEI A
FE SIS H ARG I A58, 4% B A B AR VT i
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SRR G RHIE R L B8 1 IR AT J& . A% Ge iR FE vT
7y B4 (DSC) ] FEAR TS A, (H i 45 2y
R PR 1) T RRAE A BLRE ), LIRS SRR A
¥ B . I SO 77 210 MobileNet™ 2 %13 o 25 4
1 x 135 AUFME 838 %8 H, ShuffleNet™ 5] i 18 R
by I R (E B s | NG 10 N = A 1 W1 8 N
5y kA DSC 5hr#EB R (SC) 8] (1) 1 e 2= #E . & Xt
X — ik, Li %57 421 GSConv HiA, il iR A SC
55 DSC RHIES H, K F 35 50 TR e SR m S L 5 e
G RBIE, R ENGRIEREY 50% 1M &
RIS, 4 HE R IK BE 7738 SC. 4R, 45K GSConv
T S FH TR 8 A S B, T 480 B T 3 2
JEECR BN BE 77, 3 R K HE R LB IR L (R, Gn ] 4
GSConv [ =5 FURFE fil-& BE 175 W 26 45 R AL A0 A 45
B, N RS I 38 1 T 1) S

1M VoV-GSCSP &k, B 78 5 A4 #a il #% 25 &8 45
¥, SEBUREAE 52 F % 5T B8cR M R AL, Vov-
GSCSP #iHe 1, 8 C, AN d 8 i N FHE B a4
ARG, 14680 R ot A

Input

GSConv

1

1

|

|

|

|
[
Conv 1
GSConv 1
|

I

|

|

|

1

|

|

C
5 channels \L

-- @GS bottleneck

A O, /2 I 1A AVRFAE B, XA A )RR AE BN
GSbottleneck HEAT A3 ; 5 b [RIR, 546 7 %0 N RRAE
Bl i o — AN B SR Z AT AL B, B S 2
T A AN R AE I 42 ) Concat J2 3EAT PEEZ, Hai i
HA C,/™ 8 1E 1) R34 . GSbottleneck 1% B 4 4] 8
BT, iZ B B P GSConv JE Fil—A4 Conv & 14
. 7E L 25 R B N REAE R 9 )ik NS GSConv
JEFI—A Conv JZIFATALBE, FHAERIH I BL & I =1
JE AL PR S5 B Hod | GSConv 5 B2 5 4 NARFAE
gt — AN IEEE (Conv) BH4T T RAE, SR 5 4 H
TR 0] 4y 3 5 A2 (DSConv) X 4N i & #E 17 il 57
B B, % Conv EF1 DSConv JZ 1%
HATA M Concat JZPH%, PHE G HIFRHEE & — A
BEHLFE (Shuffle) £ 4F DL B HE 5 R E, AT
F2 m FFAE (8] A5 S 3D, o5 i RRAE B AR A
51\ VoV-GSCSPC i i, #7877 40 Bk B b Ao Dl AT
25 HA] DAPRF Ak BRI L M 2 8 E S5 R &,
PNTIRE JEM I A5ig w875 G buke & A HEED S

Input
i C\channels

Conv

Conv

Concat

l

Conv

VoV-GSCSPC

L s

l Output
C,channels

[El8 VoV-GSCSPC 1RiREEH

Output
GSbottleneck
3 SEREERMT
3.1 BEEES

AR T ATFEAEE CGRAGR S R i 2
#E4E NEU-DET™) #1755, NEU-DET $# 4 2 %
I RN 2 T S B A DU 2 T 1 A T R HE 4R % A
A4 1800 5K200 x 200 Fr, f&TFEL (Cr). W&

Y (In). BEAL (Pa)s PR T (PS). LI AL K (RS)
PARKIIE (Se) A2 A T #em B A 1R &, Bk
IRt &, SRR 132 (b Bk 77, it B . Bl AL
AR T A5 TBC LA B 5 FEE AR Al S5 5 1 s B A, o0 T 4 4
WEIATY 78, S & AR 6280 5K 444 2% T B &
1B, FF4EH 701 2 L BIBENLRI 2> I ZR4R . 38 IE
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AT E.
3.2 SLIOIEE

S2I6 KT Linux #:/E R4 Python3.10 fRA K]
AT, JFAE UL EEA EH4 2 Pytorch2.4.0 R E % )
HEZE, BT F Y GPU A RTX4090, CUDA AN 11.8.
YR IR B R 300, fiT N B RSE 2 200 x 200 15
&, RK/ANA 32, K AdamW LAk 28 3 018 2%
SIFRBEN 0.000 2. AL 4 —1E LIRS
i E NEAT.
3.3 PHERAR

N T RS SO R TR R, AR ST ) SE R
KT B bR R ATk R VR 4R A, A A R
P. A AFE R, PR E mAP. 7 4518 5 & GFLOPs
DA 2 $ & Params. TE 1F 50 F 000 BE B, 40 ) £
7 ToU BIME A 50 1 50 ~ 95 [T, PATEAE AR AE
ANE ToU FRUED. iHEARIT:

po_ 1 2)
TP 4+ FP
TP
= 3
= G)
1
AP = f P(R)dR, 4)
0
N
> AP,
AP = = . 5
m ~ (5

X (2) M1 (3) i, TP A ELIEMB, B R T A A6
FI B Ax; FP R IES], F8 AR H AR 1K 71
FEA; FNCONARUR B, B SEBRAFTE B bR A 4 B B A
MR FIREA; RAE & (12 75 B AT SEPR N IEFEA N H
b A, B A TR AR ) R Ee . 5K (4) A (5) H,
P(R) 2 H1 K i % ALA [ 34 I i 28, APRIRHE
AN B AER 2, N &AL
34 BERFESLR
3.4.1 DFEM BB ER

NT E I HIPEAY DFEM AR AE B 4485 4404 T
)RS U 1 R, AR LI BT 2 (Cr) 5 5L S Ak
B (RS) PHISHRFEHEAT BB s o, 36 1 Ay siat gl 1

#1 DFEM fRHRHR %
Baseline + DFEM

eS| AP@0.5~ AP@0.5~

o< m. . m .
. @0.

P mAP@O.5 0.95 P mAP@O.5 0.95
Cr 748 658 35.7 796 703 40
RS 738 70 37.5 79.4 73 413

7E NEU-DET (#5494, T Cr 5 RS HIJEA.
UL K R 5 SR AR M A, 5

SRR AE CAIX 2, A KR T T X633 19 28 G0 a1 A
T E P, AT 3 BSOS U 5 A, TR 1 SRBR 4 SR,
IX PR 2SR B I % AR AR 2 SE BB B AR S, Cr i)
mAP@0.5 M 65.8% KT+ % 70.3%, RS ] mAP@0.5
M 70.0% T 73.0%, B R R T E AR S
S WU ARG P ) A, 36 AF T DFEM At i) 52
FH SRR R
3.4.2 CCGAFP BHIE

JNUGAIE CCGAFP 5 HLTE /N H s e B A I A 11
A Rk, AHETCATRE NS (In), s (PS) 5%
IR (Sc) =28 M A/ H bRk P HEAT T ISEES, £ 258

RSN
S gk

%2 CCGAFP R R %
Baseline + CCGAFP
S mAP@0.5~ mAP@0.5~
P  mAP@0.5 0.95 P mAP@0.5 095
In 762 753 39.2 794 715 44.8
PS 878 835 60.4 88.8 872 66.9
Sc 881 908 49.1 89.6  91.8 55.9

7t NEU-DET #4471, T In. PS. Sc Rl
N, ARG E B B AE 2 IR RFEE R T 5 kR
AN, FHUNHPRRR R, R E AT, K
I BE BoR, 51N CCGAFP KEHL 5 3 S B f kil it
R4 2T In /) mAP@0.5 ~ 0.95 M 39.2% ik Tt
% 44.8%, PS '] mAP@O0.5 M 83.5% & 7+ & 87.2%,
Sc 1] mAP@0.5 ~ 0.95 M 49.1% 1 % 55.9%, &%
B0 T /I H AR BRI AT HER R S 2 ()8 ARG B, B8
iE T CCGAFP BEHAE /N B AR IIAE 55 v (1) LBk
3.5 THRESER
351 BHOUERLER

N T #2545 DFEM 5 CCGAFP # R fb 3¢
i 2 00 RS RS DU 4 R PR 2T, AR SCER N SR 1)
oL S HOHAT T R RE RIS, X DFEM
He, H AV TR — 4B KNS Hy 501
HUE, 45 Rk 3 Fros.

#3 DFEM {ZREH 1 FOHIHRLSEINLER

Y b mAP@0.5/% mAP@0.5 ~ 0.95/% Params/M  GFLOPs
11 81.2 51.5 32.1 103.6
2 1 81.6 52.5 32.1 103.6
31 81.3 51.8 32.1 103.6
2 0 81.1 51.6 32.1 103.6
2 2 81.4 52.1 32.1 103.6

B 3ATHL MEEb =18, v =1, 2. 35
) mAP@O0.5 53514 81.2%- 81.6% F1 81.3%, mAP@
0.5 ~ 0.95 43734 51.5%, 52.5% F1 51.8%, FHH~y =2
IHRARLE R 2508 32.1 M 5it5 & 103.6 GFLOPs
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AR P R RE AR, ey =2 & IO 1.

bEUE, b =0 1. 2 XF N[ mAP@0.5 43 5l N 81.1%-
81.6% F1 81.4%, mAP@0.5 ~ 0.95 43 7 N 51.6%-
52.5% Al 52.1%, F B~ =2, b =1 N DFEM )
RAES B G, WA ST R i 10 18 22 BN 78
T S5 E SR,

X T CCGAFP 8, B SpEAh 1 288 2%
FEEC B o 2, 25 R 3R 4 B,

4 CCGAFP RS o HIHRSIIN AR

o mAP@0.5/% mAP@0.5~0.95/% Params/M GFLOPs
2 81.4 52.3 32.1 103.8
4 81.1 519 312 104.1
8 80.8 51.5 32.1 104.5

M 4 7750, o = 2, 4, 8 XK mAP@0.5 43 5
N 81.6%, 81.1% A1 80.8%, mAP@0.5 ~ 0.95 435~
52.5%, 51.9% F1 51.5%, [F]BS 15 5l o 36 K17 42 5
BT, o = 2 B TE AR T O B 4B G0 B 1) BB R AE
FEAE ARV, I Ko 2 51 N S, e
AN F/IN R EESRBE I 2 A 5 4 25, IR S50 m sk
5621, A DFEM 5 CCGAFP R ) 2 $ ik #
BA 75 B SEW AR YR, 2 B 61 B3 S TR
TN P 1) ) BT R AR T S A B, it — DAk
7 DCG-DETR 7E T Ml i £ 37 55 o 1) S FH % 5 ] &

352 BRERLSER

N T B0 UE AN R R B K 2 T B o s
{145 W I %0t A SC L RT-DETR-L g3 i A 7Y
FE S BEAIE AR VTS N SO R AT T R e 5, S
ERnFR S prs. tHsRIe g Sl w, kg DFEM
BEH S, Szig 45 B 5 RT-DETR-L #H L, P A1 R 43 5
I T 5.4% A1 3.0%, mAP@0.5 F1 mAP@0.5 ~ 0.95
S RERTE T 3.3% Al 4.0%. HHA#E F CCGAFP itk
i, 5 RT-DETR-L A tb, Pl R 43 5 $2 T+ 2.2% Al
1.7%, mAP@0.5 Al mAP@0.5 ~ 0.95 % 7 & JF
3.1% #1 3.8%. A A VoV-GSCSPC H i, 55
RT-DETR-L /i tb, P A1 R 43 5l & T+ 1.7% F1 1.0%,
mAP@0.5 fil mAP@0.5 ~ 0.95 43 5l #& T+ 2.6% Al
1.5%, HZHE AL T 11%, GFLOPs B&1KX T 35.5%.
AR A 3 A SOl B 2 J5, A B T e L, Py
R. mAP@0.5. mAP@0.5 ~ 0.95 %> 5l #& 7+ 3.4%.
3.2%~ 3.2%- 3.3%, 1 4WER 3R TH) B ek 4 55 A AR 30
TR R, A R R T RN B bR R I R 2
T S50 P A0 2 2 T e A WUAG 22 1 il 85 [T, 7
PETHRL RS £ ¥ 2 il b, S 50&F1 GFLOPs 43 71 ik
DT 1% H1 25.9%, {81550 A1 R % LS A 1) AR 5k
IR SRk e

*"S RREFRSE

DFEM CCGAFP VoVGSCSPC P/% R/% mAP@0.5/% mAP@0.5~0.95/% GFLOPs Params/M
X X X 80.5 74.2 78.3 48.5 103.5 32.0
v X X 85.9 772 81.6 52.5 103.6 32.1
X v X 82.7 75.9 81.4 52.3 103.8 32.1
X X v 82.2 75.2 80.9 50.0 67.0 20.0
v v X 87.1 78.4 82.3 52.6 104.0 32.0
v X v 87.5 75.0 81.3 50.0 67.8 25.8
X v v 81.1 77.1 81.2 50.8 69.4 25.8
v v v 83.9 77.4 81.5 51.8 76.7 28.5

ti# 5 7 %0, [N 5] N DFEM. CCGAFP 5 VoV-
GSCSPC =AMEHLE, 484 MR e b M T DFEM
+ CCGAFP A& HBL/IMIE T [, 5 82540 T B 4 A
BZW R EERETARBERG %I E R ZE R
DFEM 5 CCGAFP #2357 18 i 38 5 =54k 40 71 77
52 REERMA LA TR DS FE, {8 [R] B 22 3 A 2
AR, 1 VoV-GSCSPC #EHL 4% 0 H bR 7E T 4
TURIE. RS HE SR RA, HR RS
AN T 3B G b 5N TR I RRAE (R B 2R 2 =3 P [
TAERT, 2 5 A AR RF AE 8 18 1) 4 AR 8] 2508
5 RRAE 3 SRS (1) = B N 2 (A7 7E — & (B,
SRR AN RE R AR T 4R FE AL AL 5 %€ DFEM +
CCGAFP W& BEAIC. SR1, Me2s3k TR 1)

KR T B e AR AR AT A/ IR BE R RT3 T, S
THEARMLES REE, BRI T VLM E AT
AN, %t DFEM + VoVGSCSPC ZH4, 51\ CCGAFP
P B ) il = AR 7 &2 5, GFLOPs Y5 Params 1% 45 1
I, FLE R AE T CCGAFP AR B A3 55 42 ] R HEAE %o
F5 B SCRENRE Ty, F A N AR RS
P e V1N | N N R i 2 o S R £ T
CCGAFP HH LUAR X /N 1 50 s AR 389 i, e L T
X /I E bR B A2 A 5 B R A 42 6 77 0 R IR 3R T, B
L) I T AR AR B2 Ak S A IR 2 R BT R
HA SO A B2, =R A e %
P }#: T DFEM + VoVGSCSPC 20 &4 Bt N B, 1fi
HE R R MEZRTE. X — IR A HARG I b2
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BRI “H R SR AU B4, CCGAFP AR it
8 580 X /N S5 AROR ST  ) BBUBRME, RRTh HhAR B TR
% FLCEG, ORISR T T 4 [l e, SR, Hoay >k
[PHRFAE 3 5 B A A3 A Y A Bk 1 B (et ak T,
WAL D B 2R T SR A B A IR R, AT
S BRI S FRK. VoV-GSCSPC #EHR 1) 4%
A BT TE 1R R0 33X LR AIE 1) (RIS, RIS Al 1)
§5 7 ORI 6 AR A (1) AR BCERL ) RE T (R ZR G MERE YR
Fr mAP, Jt & mAP@0.5 ~ 0.95 {1 $2 T+ F W, £
RT3 RE 15 3 104k, 7E S br LA 3 5t
Mo S ARAIE B A 1B 2 DUFE 48 0 16 22 00 31 2L, Sl 1)
R TR EY fE R B EEERER R ERSE
TRRAF BT IGE. I, 2R 34 5 & L
B R 75 3K, B6AE T = BRI [R5 T A Ak
3.6 BEAIXT LS

NEEE VA St S AR R, ASHIE AR NEU-
DET %4l 4 b3t 47 5206, MR EL 7 50 H AR kG I 28
[F) 2 e gk A ) 5 AR S HE 1) DCG-DETR 4% 47
M )R B SEEG, XTS5 RIEAT T 0. & 6 AR
TS Ll Sz 45 . AR ¥ S 06 45 S v 41, DCG-DETR
Wi P ik %) 83.9%, ARl RIAE] 77.4%, T 24
LAY, 7E mAP@O.5 fahr b, 2t i) DCG-DETR
FERIDL 81.5% HIHERG %5 YOLOVS-L #§F, {H &%
e T M At B B AR Y AE B N S I mAP@0.5 ~
0.95 5 #x -, DCG-DETR LA 51.8% FS g4t T K
Z Ao LS, SR T o ToU BUE T &tk [
iif, DCG-DETR W Z 8 &1k 2] | 285 M, L T K £
HOGH AR, R T — 25 5 4 YOLO #AY, {Hix e
BRI RE P P AR T b A Y. it Ab, ek A A4 G 5
IR AR, 20 IR L AE DR KR A FE 1 RIS, L SGBl 1
BT (R SRR IR A5 2% i 42

<6 IRBIXTLL LG

mAP@ mAP@0.5
0.5/% ~ 0.95/%
YOLOv5-L 733 659 71.8 41.7 107.7 46.1

YOLOVS-L 81.4 762 815 49.0 164.8 43.6

i) P/% RI% GFLOPs Params/M

YOLOv11-L 71.8 758 773 482 86.6 25.3
YOLOv12-L 757 744 79.7 493 82.1 26.4
Deformable-DETR 79.2 753  78.2 48.8 173.2 40.1
RT-DETR-R18 813 733 785 45.5 86.3 28.9

RT-DETR-R50  79.8 744 80.2 493 125.6 419
RT-DETR-R101 83.2 752 79.9 49.8 186.3 60.9
RT-DETR-X 842 77.8 82.1 51.6 232.4 67.3

RDD-YOLO® 832 785 80.7 50.7 16.8 7.1
CSE-YOLOV7™ 76.9 74.6 78.8 51.2 32.8 22.5
EDH-DETR"™  76.8 73.5 81.4 482 187.4 36.3
DCG-DETR 839 774 815 51.8 76.7 28.5

5 RT-DETR % %I # %4 %} b ), DCG-DETR [A]
FE R BB ORI 3. BAR RT-DETR-X 13565
K B AR Ars i, (B E M S5 & F DCG-
DETR. H &1 5, DCG-DETR [{] 2 #{ & 1L N RT-
DETR-X [ 42.3%, 1H 5 & K4 67.0%, ik FE it
RAEHIALE 1% LA . [F#£, 5 RT-DETR-R50 Al RT-
DETR-R101 #Et, DCG-DETR 7E{#35 41 24 B 55 f s
FEET, 525 Bk 7 AL S T

AT R 6 45 AT %1, DCG-DETR 1F £ Tji =%
BEPR ESCEL 7 BT, B8 YOLOVS-L £ mAP@
0.5 fabs F 5 A SRR, (HHSHE AT E A
J&% 53 3%t DCG-DETR it 52.9% 1 114.8%, 1E5LFR
T 2B o T I R 3 ) BEUR LR, AHEL 2R, DCG-
DETR X Lk 28.5 M Z % fil 76.7 GFLOPs i1 5 & 5K
T A E R BRI EERE, I B S A
R AET™H8) mAP@0.5 ~ 0.95 $5b5 1, DCG-DETR
PL 51.8% FH REAISE T K 2 B0 A Y, 9] DCG-
DETR 7 5 ToU BE 1% # IoU BI{E T4 IR FFFa 2
(RS U 1 fi . A R B AR A B S AN R R 1T )
RDD-YOLO HEHEAWEMIHELE, (HH mAP@0.5
A mAP@0.5 ~ 0.95 #J1K-T- DCG-DETR, % B A& 3
P& 1 2 R 17 £ A 5 s 7 R R B8 AL (R B
RE 0% ST A IR RFAE R AE B 7. IR bl 45 SRR B,
¥ 2 RSP AT AL I DCG-DETRAR Y 45 Ay i & %t
Y552 PR A0 b A 37 5
3.7 BRPERHINT L IRE

N7 BAR BT DCG-DETR A %6 T & A B
&) (AT I R, AR 9T NEU-DET %048 42 1
6 2 3 A BEAT S5, FF AN [F] ) A 4 S ik
AT 530, 32 7 AN [F) R B 28 ) (R0 b S 25 5, BT B
F A SCHR 1 DCG-DETR 7 7E - 285 Bk B A6 )
HH ST S PERESE T, TET R (Cr) A, it
Ja HE R PEEFE 3.9 N H 7 m & 78.7%, mAP@0.5
T 43 NEEE 70.1%, KPR EM MRS S
TR GOA L TR 5 R, bR 1) A /e /) &
FI 9 WS (In) KA mAP@0.5 ~ 0.95 45

=7  EBRPELHIXIEL LIS %
EAgiiai) BIetide
Z mAP@0.5 mAP@0.5
P mAP@0S ol P mAP@0S o
Cr 748 65.8 35.7 78.7 70.1 403
In 762 75.3 39.2 81.3 76.3 43.7
Pa 855 91.7 63.5 88.5 93.5 65.5
PS 878 83.5 60.4 89.8 87.2 65.7
RS 738 70 37.5 75.4 70.4 40.6

Sc  88.1 90.8 49.1 89.8 91.6 54.9
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PRI T BN IR, I8 4.5 N E A LA 43.7%, R IR
BT AR TEAR S 0 16 /N ROST R AR 92 68 77 DAk
XFFBEAT (Pa) AR (PS) Wi R Bk, ciudt s
P A% 88.5% i1 89.8%, . PS 251 mAP@O.5
~ 0.95 $&T+ 5.3 NE A 65.7%, K BN gk
RIMIDGSERI IR 77 5 E 8558, 7E5LHI AL (RS)
FhH, mAP@0.5 ~ 0.95 &7t 3.1 NE4F A 40.6%,
A PAA 1.6% MRTt, SR 28 14 ik i 1) i
SEMERFAE SR I AE 7038 5 ; RIJR (Sc) 2 B 4R K B 4
=, (B 5 mAP@0.5 ~ 0.95 3528 5.8 N 4
) e R JEE 2 T, Gk 3] 54.9%, B6AE 1 R N6/ R~
ORGSR, AT S, 6 KA
mAP@0.5 ~ 0.95 “FIJ$HE T 4.1 ANH A, K ok
TR AE AN 5] S 1 P Sk e s i mh AT RGP IIZ AL RE
3.8 AL

T #E— B 86F DCG-DETR #8194 Sk, sz
643 ) 0 B = AR ARAR 23 7] (Serverstal) 34 2517,
GC10-DET 44 %k 2 Tfi S b3 2 IF ¥ 42 Ll & PCB
B B B4 82 PKU-Market-PCB"" 23 Wil 3£ 47 52536, M
T 58 1IE SO S A A AN [F) B 2 Bz Ak Re 7). sk 8
FioR, 4S04 1 ) DCG-DETR RERYLE 3 ANAS [F] $dhe
S5 BRSO 7RSI M BE ) 2 3B BE T, 7E Severstal %
Wb, ke PEEE T 424N H 4 AL mAP@O.5
A mAP@O.5 ~ 0.95 734 7 3.1 AN E 4 s 1S
AN 4 . /E GCI0-DET $#im 45 I, il 5 Pt
T 23 NE 5 A, mAP@O.5 1 mAP@0.5 ~ 0.95 43
FHRTE T 1.9 ANE 43 55 A 2.3 ANE 4 AL 7E PCB $ds
£ E WG PR T 2810 H 2 A, mAP@0.5 M
mAP@0.5 ~ 0.95 7373 1 1.5 N E S mA 1.7 A
H7r L X RR W, AR ST RAEA [RS8 i e
£ EIREA BER TR BE, I0AE T BTEE H VA

BRAEFZ AR
xS zikI=ug %
BT Bk S
sk mAP@0.5 mAP@0.5
P mAP@OS o P mAP@O.S oo
Serverstal 73.7  70.9 45.7 77.9 74 472
GCI10-DET 764  73.7 426 788 756 449
PCB  84.1 80 50.7 86.9 815 52.4
3.9 "MK
3.9.1 FHERARAL

N7 E W R R DCG-DETR A5 B 5 45 4iE
PRI Sk A, DA B2 ANARRAIE 25 THT IR N 8 R AR S
B S WL, N R E AR Y RT-DETR-L 5 DCG-
DETR 7% 4 74 5l [ A AR - % HE AR AOF R AT T 904E
XEG, G R 9 Frk.

Cr In PS RS Sc

Pa
E9 HHERTHKL

H & 9 AT RLE WA H, A SCHR 1) DCG-DETR
AT Ffr 4 B PR AR AU L A 8 56 1) 4 30 P R SRS WA
TEFFZ (Cr) BRFEAEA F, RT-DETR-L [F45AE P 0 3
BORREL, BRIGE RS S SR AR IR IE, T DCG-
DETR [FJ4RFAIE P 0 75 S o X 3 52 IR HE B g R Bt A4
HH D v R O, A R T FL R SO ST,
BSAUF T 053 SR s A HO0 T 5 2 15 52 1 58 4D
HlfE 7. 0T/ S (In) BB, X LG A &
RT-DETR-L FRFEMA R 434 55 HAZ M LA, S B0
H AR RHIEAE JG 2R B i il 5y 25 0%, L2 T, DCG-
DETR [HHIE AR T 5 B BRI A,
TG R T R X, R T A BRI
SRARE S F BT 5N B ARRHE 2 HE 3 AR FF
A5 BT T A R B A, 7 A% 2B D 2
[X 1%, DCG-DETR [{51iF BB FE A8 4k 58 R Jil 2R 37
BT, 2 B L 52 A7 66 ) BE IS B 11 RT-DETR-L [¥1%F
AIE P10 25 UV AR BSR4 6 A [F) B2 B B RFALE S HO0
R RHIE E B B LE 2R B, DCG-DETR J8id £ Bk
W EILAL, RS 2 =) 3 5 H 0 R R SR AE, LR
TIE PR B AT v o B T 4 S T AR v cE DR
3.9.2 R

MY e T U Y A U S A AR,
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