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Tree line grounding fault identification technology based on improved
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Abstract: In order to improve the recognition effect of tree line grounding fault detection in power system, an
improved YOLOvV8 model is proposed. The model enhances the feature representation ability by inserting the
SimAM attention mechanism, and uses the GIoU loss function to improve the accuracy of the bounding box
prediction and improve the fault recognition performance of the model in complex environments. In order to
verify the performance of the improved YOLOv8 model, the ablation experiment, the insertion position change
experiment of the SimAM attention mechanism module, the loss function selection experiment, and the
comparison experiment with other recognition models are carried out. The experimental results show that the
improved YOLOv8 model has the highest recognition accuracy, recall rate and average accuracy. The model
effectively improves the recognition accuracy of the tree-line grounding fault detection image and provides
support for the intelligent operation and maintenance of transmission lines.
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1.2 SimAM &R

SimAM (simple parameter-free attention module)
SIS AR K TCS B YR I L
P T3 TR JBE 2 > BT R iR S A ECR o M 4%
B8 R AR 2 [ A — AR B, D
FaE Y BT A AL Z AL RE J) . SimAM L)
Tre /N RE e ok B0 Ui BE A e 28 ST R DT 3R A
AR BRRE™, JE i fE i R AR IA M AT E

H
el(w[,b,,y,w[) = (y1_2)2+ Ml_l z(yo_fo)z’(l)

Ao R AR P ] 383 b H AR AT
LA LE R, I=w,r+b,; X, R ARHE I rh L
A 280 x, B R R A S5 51, Ri=wx,+b; MK
PR TTAENY w, ok B AR 220 B G M AR AR
b, W HFRMZIC & A el S v o BARP ot
FIHC A 0 2800 x, B BRAE B HH BR 25
RFARTTE, B BRI ICRIPRES y, A H Al A
ZSICHINRES y, B N ZIChR%: y,=1. y,=—1.
MIEN I L, #4520 (1) i

e;(Wnbtvva,') = ﬁ)\i[_l - (thi-i-bt)]z +
i=1

[1= (we+5,)] +iw, (2)

TTITRERAREZZR (BAREM)

RI1IE . http://fxky.cbpt.cnki.net



%13

EiT, F R T A YOLOVS B A 64 At 2% 42 3 3 [ 92 7)) 115

¥ (2) 40X w,. boRS, IR
0, Kfitt5w,. bH

2(t—u,)
(t—u,)2+20,2+2/1’ (3)

w,=—

1
bt:—j(t—i-u,)w,

K, u Mo 40000 H bR th 250 LM 2 o0 i (A
5%,
¥ (3) AKX (2) HBmhiEs
B 4o+ 1)
(- u, Y +20,7+24°
M= (4) ATH, FoNRERE e O] H bR fi
25 0 B b 6 e (B) 1 DX R e, L S
PRV IE HE0
MR = IALHI B9 2 S, i FH Sigmoid pRZIOGT
FRAEUEA TR iR AL B, AP
X=Sigmoid(1VE)OX , (5)

(4)

A XALHR BRRIE s E R BT AT 235 [) Rl 1 4
JEh R/ NRER Y S XONEARRE; O NIBEITR

*H%O
1.3 KitEHIM KL

H4lE YOLOVS JEB AU 28 4244, 4 SimAM i
BEIHURBIABIMEESZ Cotfith 2 5, it Hil
A B U —fR A BN RE B pR AR BRI R A R 0 40
A7, PRI A J% s ()45 B RSO 5 (Y A 3 RE
F1o BEE )Y OLOVS R R 25 2544 WLIE] 2.,

i A — Conv

Feibsy
2 || W |REER

¥ 2F a WJ fﬁ R
Conv t 1 L.B
O Co;lcat
C(:nv Upsamplé I
or e e

f

SimAMi-1{Coneat L'Tm
: A
1 3 4] | Concat
C?nv Upsamplej; T
c2f Cof i@
Cr 3 - G B

K2 B YOLOVS A W 4% 4514
Fig.2 network structure of improved YOLOVS model

1.4 GloUi%k @

YOLOvS8 JiL if #& #Y 5k H CloU  (complete
intersection over union) 145 BRELNTS 1% BRIEAE b
FEATEIEAR H AR A OCHE R, R F A 2 72
JE Y X 43 0] @1, GloU (generalized intersection
over union) 5 2% pRECTE DR B ToU Y RUBE AN AR P 1Y
[y, #F—2P% T HAnpyAEE S X, afis
WM RN FDEIR BAR Z BB R . ok, GloU
e R ] DL e B R ME Sy FR B, k4 CloU 4
I PRETE AR G HER R FIAE AR I 7 B R . Rt
ARICR T GloU $ii 2k bR K0 e CloU 2k R

GloU #i 2k R EGH 18 5| A e/ NMEHE 59 4H G
FE, W TR S oUTE i FAER T I A 2 .
Wk 3R, B CONTRINAE A 5 FLSHE B Y e /N b
AR, dertE o, RiEHEIMEE I A
J& T A BHERY DX BT RR (P A DX S T R A L,
15

ANB
IoU= 1B
lc-(auB)| (6)
GloU=loU- ——+——
|C
% pREICH
Lossg,=1-GloU, (7)
: |
c ‘ B

3 GloU Wi+ B
Fig.3 calculation principle of GloU
£i b, GloUidd 5| AfEih FHE A &I AE
S fLpb RE R e, il SR AL B AT DULLAE, A
1T 32 e A Y AR PE REFIIZ AL RE 120

2 EWERE M

2.1 ¥iE&E

Bt X R e 4 i R TR A TR, e o 5
WA ED BRI R, g AAZHEIEME
SEPERY 528 gk T RS SRR A . D B e AR
FAJHOR R, Zead WA R R AR, KSR

TTFITRERARKRZZR (BARZEM)

RI3IE . http://fxky.cbpt.cnki.net



116 AFIREFARKRF

FIR( B RAF )

% 44 %

RS R AR X k. K B R R 42 4 ¢ 11 EL A
A RN GRBE MRS, kB SR A 4225, 1

R & ER 106 5K, B AR BRI 2R A Al SEMEFTIZ
RREST . Bl A A s il L 4.

K4 Blnde e by il

Fig.4 dataset picture example

2.2 TLTEHRBEBSIEE

SCE VAL E . Windows 11 #:/E & %5, CPU
4 Intel(R) Core(TM) i7-12650H, GPU 4 NVIDIA
GeForce RTX 4060, ¥ J¥ 2% > HE 28 fifi F PyTorch
2.1.2+CUI121, U445 58473580 PyCharm,

TESHE . WG N 300K, AR KD
WHERN16, BBEARST (BF) H640x640, fi
fb %K SGD, FEAE I Zrad B rh AR F5 5 AR AR,
2 2] YR E M 0.01,

2.3 iEMiEER

EEHEHMR P (precision) . AR R (recall) .
mAP 5. mAP ;o ER U TR X B ) YOLOVS
BRI A TPERETAL

PR RISSOI 64 A H bR b s 0 H AR
t, AR A

TP
P= 15 Fp (8)

A TPOYEIES], R BUNAE 5 H 52 H AR AE

ToU i iod B EL AR IMAE RS s FPOAMBAE I, s Hiill

HE ELS HARHE ToU A HE i B (R A A I HE L .
ROKEALE BN HAR 5 L HARm L, w]

FRH

TP
TP+FN’

A, PN i 92 H AR,
mAP , /R Y ToU B BE N 0.5, T A2
SIF SRS B BE 1P 24, S W Bt iE YOLOVS # A

R (9)

(4 PR R M AZ AL S, I (EBOR F R B 7 5 A
7o A IR R R R

1 C
mAPioAS = E E AP70.50 ( 10)
k=1

MAP 5, o5 KT AIPEBE I ZE A PEAL R TR
IoU B{A T W FHIG# (AP) W3 . %8
P B B 4 AT 1 52 DA 76 A AS (] o 1 2 5R  1 k
PR, ARSZE ToU BIEM 0.5%]0.95, K H0.05.

2.4 HBXBEER

B UE S YOLOVS fi B 503t i itk 5
PRV, SEATIHRRSCE, XF LA [ A i 51 A 5
TIVERERYSEM, SR 1.

F1 SimAMERE GloU #i5k iR # 5L A /F ) YOLOV8 1%
BliE e b
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ablation experiments
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Tab.3 comparison test result of loss function

BB NESE mAP mAP (05
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