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Abstract

Aiming at the current problems of multiple types and large number of substation voltage plates,
easy misdetection of small targets, and slow speed and low accuracy of platen state detection, this
paper designs and implements a deep learning-based platen state detection system. Based on the
YOLOE detection algorithm, the ECA (Efficient Channel Attention) attention mechanism is inte-
grated into its backbone network to strengthen the feature extraction capability of the network in
order to improve the accuracy of model detection. SIoU is introduced to replace the original loss
function to solve the problems of low detection accuracy and easy to miss and error detection of
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small targets and to improve the training speed of the model. Comparative experimental results
show that the improved YOLOE algorithm achieves an average detection precision of 90.3%, a re-
call rate of 96.9% and an accuracy rate of 97.8% in substation voltage plate detection, which can
meet the requirements of substation operation detection.
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Figure 1. All kinds of pressure plate states
1 BFEERRES
2.2, FEMARZSHR
ARl RGO AE R X 0l i Rl kA DAL D RE 7 RONTT R B E 5. B R XA HE
ANGE B R AR o TS SCRAE 55 2 58 O P A B SR SRR . 9 1 58 iz AE S5, B T
AR e il R SCIR S R I R 4

A AT i’é%&éﬁ%‘%
JEAR E QR
PR AL B LS
|
AR AL A e R

FEABHRRE RS
Mg

JEARAIL R R
Bk

[REFAIZ 1 23

B3T3 = ER(IN

Figure 2. Flow diagram of the detection system
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Figure 3. YOLOE network structure
3. YOLOE M#g4&#)

M YOLOE ({144 £ # r ATTRT LAZE H YOLOE A 17 i RN B T WA 48 A g ki, 38 5 >R ] 5 ResNet
[6]. DarkNet 5# MobileNet 28254, HI TS HUMA RERORAE; HEIN THALE T IE ML, T RN
A RBZRRFE L, AT ROWAS A FUR/NE B AR S RER, SEER T 25 (8 & b BoR, 7T LAE
AFRBEET AT BARKEIN, $m 7R a2 B

£i LRIk, PP-YOLOE J&—Fhmd. #EMIN H A, ©454 1 PaddlePaddle HEZ HI L35 AN %
T SERERIAR,  RENSAE DR SN 4 14 (] I SEBIRS W 1) L AAssl o

DOI: 10.12677/csa.2024.145130 222 HEHUR 5 R


https://doi.org/10.12677/csa.2024.145130

=
Tt
Bl

3.2. YOLOE & Eius

YOLOE SLikALBE — 8% WAE S5 157 A H G HER L, (H i TS s SRR 2 . A6 A T
RAFAERIRE BEAC /N B AR 2 A S A, 5 2E%F YOLOE JERIH M 2% HEAT ik, DA A8 HL il ) S s o5
Ko AW LG YOLOE M2 A7 otk , LG5I ECA EIEE = IbLH], PAIRAN FRLEE 2 (5] 1K R,
MR T ZRFAERIBRE /o [, 1% Smooth L1 51K BRI L, ASCHEE ML KTt 5 SloU
AR B B AT Rt o A DA AR /) H B S R R A RS ZRE WA S A I 3k A v 14 1

3.2.1. ECA BiEF&E A

T SR AT IR BE T, TR SR R N 2 L AR R 5 T 2 R SR AE , TEMI S 5] N T ECA ¥E
B i, ECANet &3tT SENet (Squeeze-and-Excitation Networks)f& 4¢3 = J#L | Bt F) % g miE v
BEMLRI[7], TEREMETEAFELENIIEAL b, AR IEE 5 2 5 B MAC T . SE vt — k4 /- Fiibil
(GAP)ZIAF T & R Bz B, A AN S IE#Z RSB AE L2 B, 15 SE #ERFTRH e A B 51k
S FEMANFHER E K, KORFEE 7RIS E. 1 ECA yERJINLENEE KN k —4eGFHUER T
SENet [ 2 > FC (&EHZ), 1ERESEILJR A8 SOEIE 28 B AP R 2R FE I R, 3808 [ ka4
IE PRI G B Re Sy, S T RRLE, A RERT T BRI EVERIERE . ECA VERIHLE A
4 PR .

Kernal size:

k=)

O

& : clc ment — wise product
1x1xC 1x1xC

Figure 4. Structure diagram of ECA attention mechanism
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Figure 5. Angular costing process
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