TR == A AL THE ML 5. 2025, 33(7)
|;|)-]JJ Iit'lﬁﬁ&lzﬁ 1z I, Computer Measurement & Control « 139

NEHS:1671 -4598(2025)07 -0139 - 07 DOI:10. 16526/j. cnki. 11-4762/tp. 2025. 07. 017 hE 5 ES:TP391. 4 X EkARIRAD : A

= B S 3SsF E R S R R
ZEkFRNGE

B A%, oM, #4428, BEAR, @ B, AEE
CER T T4 b ) A ) 500t il A /). #FIT 590 315600)

BE: B ZERg R RERLA AT ZE, BERFEAEMETRRERETZ,; xR IMELTRTRE
i PR AR AN 35 1 5 B3OHS WDKG T3 AN 1 A9 TR RE s R o — i il 5 2 1) 15 A0 R AU 0 000k 1) 2 il 3 A6 0 7 i s P IR BT 3
PO B ARBE . WU IE G S B e, il & s (B S U AR B, TR S GRMRE T REMA R, SaRET
AEEREGITER . REREXE . R E RESERSROR; W 1 sl Bk B8 51 ASh A ms . &7+
MEREA 22 5] RGN A E s SR A RT-DETR ARy SRR AL, R4 2 T2 A AR IR B 4 L kAT 17X e s
WEREW, PR rIATEA G TS TARREE & LI mAP 3T T 3.1 M 2.4 NE R TE mAPs o AT T
2.8 F1 1.8 ME Iy i Pritth ity D2GF-DETR 72 P4~ 84 4 b A9 R IS B2 B A i 07 3k A BB 4R 71, R AR5 1 B IR
I8 .
SR B EARARI: BRI RT-DETR; XURKFEE G s £ NSRS s 128 k%L

Power Safety Equipment Detection Methods Based on Spatial and Frequency
Domain Feature Fusion

ZHOU Longwei, GUO Pengcheng, ZHANG Shiyong, PENG Jiacong, TIAN Bin, YUAN Tianlin
(Ninghai County Power Supply Company, State Grid Zhejiang Electric Power Co. , Ltd. ,
Ningbo 315600, China)

Abstract; It is of great significance for power safety equipment detection methods to ensure the personal safety of work-
ers and reduce the risk of accidents and economic losses. In order to solve the low detection accuracy caused by complex back-
grounds and imbalanced samples in power operation scenarios, a dual-domain gate fusion detection method is proposed, which
integrates spatial and frequency domain features. This method includes three key technical modules: (1) a dual-domain fea-
ture enhancement module, which integrates spatial and frequency domain information to improve sensitivity to edge and detail
features; (2) a focused fusion module, which combines depthwise separable convolutions with gating mechanisms to empha-
size critical regions and optimize multi-scale feature integration; (3) a temporally smoothed slide loss function, which intro-
duces that dynamic weighting strategy to enhance the learning of hard examples and improve detection stability. By using a
real-time detection transformer (RT-DETR) as the baseline framework, a comparison of experiments is made on the datasets
of insulated gloves and working clothes. Experimental results demonstrate that the proposed method increases by 3. 1% and
2.4% in mAPs,, and 2. 8% and 1. 8% in mAP;,_; on the above datasets, respectively, and the proposed dual-domain gate
fusion detection transformer (D2GF-DETR) algorithm is superior in detection accuracy and computational costs to main-
stream algorithms.

Keywords: electric power safety equipment detection; target detection algorithms; RT-DETR; dual-domain feature en-

hancement; multi-scale feature fusion; loss function
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