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Research and Application of Front-end Identification System for Hidden Dangers of Fixed
Wing Unmanned Aerial Vehicles in Power Transmission and Distribution Lines

TANG Rui, XIE Yajie, CUI Jiarui, YAO Ping, LIU Xin
Bazhou Power Supply Company of State Grid Xinjiang Electric Power Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: With the continuous deepening of smart grid construction, the smooth and safe operation of transmission and distribution
lines is facing increasingly severe challenges. The traditional manual inspection mode is inefficient, risky, and has limited coverage,
which cannot meet the requirements of modern power system refined operation and maintenance. The article focuses on the
identification dilemma of hidden dangers in the inspection process of transmission and distribution lines, explores and designs a
front-end hidden danger identification system based on fixed wing unmanned aerial vehicles. The system integrates high-definition
camera, infrared thermal imaging, laser radar and other sensors, and integrates edge computing and deep learning algorithm to achieve
real-time and accurate identification and location of hidden dangers such as line equipment defects and channel environment
abnormalities. Practical application verification shows that the system significantly improves inspection efficiency and hazard
detection ratio, reduces operation and maintenance expenses, and provides an effective technical solution for intelligent inspection of
transmission and distribution lines.

Keywords: transmission and distribution lines; fixed wing unmanned aerial vehicle; hazard identification; front end system; intelligent inspection

515

HlC AR ERAE N RGE “ BBk, HAT AT
B B A 5T AR, LA R L PTE
WL B AW ARKE . WEEA SMIIREER
R, ke BRI . G IREE N TSR
AMLTFEN AR WK Z, 1 HAELX HESES
AT IR A, A DA 4T R R R . B AL
AREFHRE E R ICANL, AU AT 1804 X 5
JZ N RO R ARG RE S S S AAL A L a8 U
BLHAR ORI 770 BRI, TEREIR FCRE AR R ST L i B RE TR
Til, AT3FE TR FE -5 L A B SRR . A SCREAEARTT—
R 1 T L 2 % D 2] 2 3R A LB B AT 1R 0 R 4 15
Bh 2 IR0t B 5 R e T, B R BRI B B S
REMLARHE, NI R G R AISATYEY 45 T BOR IR

1 REBRS S XBERA

1.1 REEHAM S EMIZIT

[F % 38T N AL P 2k s A8 R A AR 8 AR A 2

60

R MAREG KR SRR 2 4RI 5 5K
FEREGHIHAN 6, HoRHE ATF & 1L A K 81 22T
5ORVE B AR R A 0 [ 8 I AL, 0 3
2.5m. SRS (AR F) 3h L EHLAEL. % FEE T
FREZ 7 GPS SHVE MRS, A 4 A S b rsh s/
RS & DA SRR B B TR, I T AL TIRAT B A B E B
R A AT LR, AT P RS HE FEIA B K 2 o HLERAE
5584 5 N RGN AR, AN E B MR =
Ik s 6, BHES T =Rk — #2000
JIBER AT WOEAE B AL, 7T CLSEEL A R A 5 5 4L
s — APk R s 640 X512 B3 AR
JE T 50mK AJAEHA LL AN RRAR A DA, — P RS #E
JE 5T 3em. VA 300kHzZ (5 B O AT,

PRI 5 AT I 1SS X%, RSk Rt
IR, BIERA . ATIRD LS R R T B
DY VG 2K 4GI5G 23 WSt fR4as 10 % ety 98
IR ILE AL SRR LA R BE MO TR L R =, Al

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2025 458% 5123
Hydroelectric Science & Technology.2025,8(12)

@f' VISER

By B4 KA %8 . IRAE IR T R Eue i GBATHE
1.4GHz B 2.4GHz %%, & ReaEk %] 20Mbps LA )
THIESEI T A% o« BN RAUE BIARSA i% 2 B A S ARk
AR T, SR ERAEETE 3 AT AN, TEIRBRAL IR
PP AT RIS, B RFERE HU B T X NS S ALEh
REJIIFE, TER T 208 MR 7 2 R ) AP L Szt
Wb B SR EEARIE, TR T AT R BRI IR S RS

1.2 G E SRR E REAL IRHESE

SR IR Xof A B 288 % ARG S R g S S R Ak T I
ki, RAQUEVEHCRA T “ -1t~ PR gt

SO s HORBRAE TAE R AN UIm B S — & R m A B BE

IC B8V WY FE 1 ON X AL AL B8, Bt D &
NVIDIAJetsonAGXOrin 5 [F S HUAE I TH 5 . Z AR B
28 54 KT 200TOPS 1) Al iz 5RE 71, B4 T 16GB LA
FEEEE, YRR ES Al BT IR B S
B, BRI EE AR 2 — VR, 1 RATHERE
sl DARIB R B o] WOBHENL WOt s R R, LA
BEI R 15 Mol Ab 2 B T R SR AEZR AR, TSR
T ARG 2 i [ 45 3 D 23 B O AE IR )

IRFETREN A AT o T 5 RE T, RGN T 0 BRI
RPZIAS I Xt w] W MBI 5, B8 REAE S kil HE 5
LRI S B R HER 26 >95%) . 42k 1<:4f
MARIR SR BT X0 B IR RN S = 5E, v RIS,
SCHFFES AR A B, I I S T R R R P . A S AR
HsEEPEIT G, RaHAERMEYIMG GB 2l , 2 & B
BRI S RHMER T B, BB RS BERE. K
MM GPS Aty /DR ICEEIRHE BB (B E B
1) 512X 512 B FE XD DL EAL G ISE (5w feia
B WRHRD 55 KB RS BMEL. & i HUL it s 1%
36 22 T S, 30K A L A [ A 6 1) 5 SR k2> T 90%
PAE, bt A RE e AL RO B R A5 5 1 2~5s 4l BE
PRI, AR T BRI B TR E” Mg
PFR, REIRTF T A i B S 5 iR,

1.3 ZREIERME SEEEMIEAR

REEIhIETHOEFIL S GPS/IMU & X FHF
B, I R R R IR 2R 1 B A A BIXSAT LG 4T
AN = B S I ZS e S Ak, P8 R v A R I — 4
B i, LT BRaTie, S H B 0B s,
ot B B E AR T R R B BRI ARy A 5 ) B 41 e A T AR
FREESIIRTL, NJE SRS SR R DI AL B R .

2 REERIRANEESEAML

2.1 BT REZI M5B

N e LR B T AL BB AR (1) B iR KT, A
FRIC RIS G T — AN KRS = 0 1 S R e 15
FEA TR o 2R XT S bRl A o i R LB AR, FL
PR pric TS SLRgES T (BXE. RED. B
R 2 IS AR BB R R . 45T B 1IN 48 45 4R

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

EE RIS, DLURATIEIEMAES. SHEMH
ATHEH 10,000 K ENE T OGS LANEG, FEAE R
YT AFFERRSL (AR, ). RARIER (.
% AN FIE R s (Flambbk, RHE L 3D 2R
P, OB R YIRS T IR SR

WICEAE A, WK IR T et m
YOLOVS HFRfMlFiAESE, B aE: W =T
L 5| NGB R & A, LA A AT DLk — b B A T
1§ BB SSRE X 3k; SHRFIE & B 4% (FPND 548
REML (PAN) Z5HHHT T Ak, ikp T BB 2
RPEERFAERLA, KIEI SR 75t /NRSE Hbs Cndssl g A
TR LLBFNTE Sl BE AR BB Cln ik a1 4
80 HIRBIRE 7T . 500 5K EAlbRYE BUZ IR EE & 1T e
WAL, ZMACHIRRELT 0.5 1 10U BIE &M T, PR
FEYME (mAP) TK3| T 92.7%, Hrbwf “4ask 1AL Al
CRLERY IR IR (AP T
95%, IXLeEEE R, ZAR R A W S, 2
2 S PRZG IR R 2 REAET E Sk R P HE A R .

2.2 ARG IMEREREME

5 T AN SAG TF B S 1 i P 2R IR AS B, 7
TE T T 3RS HE 1A B A W5 LIRS 2 b7 5 TR L A 1 2
f o PR LA G A TE AL B 7 B 08 B, 5 BTl
LRI SR | keI, A% TH . BERER
AR IIRE S 2 A EE - A5 Bh RS B IR T T AR Y,
Y65 T DM P40 8% 6 2R T S50 P SRS ) — ISP ) 00 R 35 e v i B 77 s
) CAEARAGL T PR B A 2R A7 RIBT LT, 1 5 H 5 4% 11
SEBRIR TS AR 2, B A O BR IR ST PR 64 ARk R A
(B A ) S & S R A B A € L NS T d - L

TERBIM B, Sk — TR 46 R A S B R ME 2 3T B
HRAE MG B 7 B B e 7 B, DLVEBRAN A 2=, B
BUR IR SR I 22 Sl R B T A B XA K R
SRV 53 H R TE reilih DX 3adE A TR WS B B2, Bhi%
FER) “ SOl (Al 3 4R 8 3L 0 i s H A i A
15K LA b, g5 i LR ED 5 H RS
Z IO PR H 1) S B ()12 2 % B P SN 7 A
HLI P88 KU S S HOEAT 2 el & 5N, RS ek
SHTEARR: SIS ETHE 30K EE R ILE
WM BRR GRS, A —2 GERD TE; Tt
FEH 50K Bk ARG ZHE 1 95% M Bl L, K 2
OTHED) T FPRUCHARAS . 240 B 38 I 22 4 RS
(I PLLPELIEETIE 80°C) I, KM= (KR) %
TR SR G o ZARNR R AT, LE R AR S
N LRI )« ks 7 B A8 B 304K 2 e AL “Ti
K7 5T, B R E T W R SO E . AT
Bk 5 55 51 R MR AT

2.3 BAFEXETLIESBENEER

WATHO T IR T TR (a0 PR = S, i BRI

61



@f' VISER

KALEHE - 2025 8% H512iH
Hydroelectric Science & Technology.2025,8(12)

G TR R A6 B i S HAR T RAS AL AL BE . 32 G0
B PARIEBE R AT AR RSB TE,
BT S BFIE (B8R [FIBIRE. 24D 15y
RGBT S RHIE (R8T L [R5 8] /347D
oy, SRS EHERI IR R “FFIE” “Ha st “Hh
7 Je RS SMSIEE, KRS 95%LL b
FEEE SR 26 2, o] FSRAUA I =4t 7 ] v B
LLT7FE, I EBZRER AR AN S 1 T T BRI
TEAS; A AT TR R, ARG

TEEEF RIS SR, RS0 E AT RS v 2 1] P )
M5 KB EH o EEXT P ARBEAS b, Rk A b
M OLHEMEN RS 5L asERAERK
S5 1 PR /N BB o A 38T B N T TS 1 1
RARRE (fltn, AF%F 110kV &R E N 3m) I, RS
B bR T A B B R AR R, (R B T4 L 75 BB BT 1Y)
PR BEXTIEIE N 2 A BN S, RGN T E
o3, GO A IR TR AR A X%

HOX AR AW 2 (B B K/ BAR L5 3 2R ) Sl TR

Bt AU K 22 1 05 = 0 (R R s S ) bl
P, AT ot 7 JBR PO A A A K L e S shidt EE I =
AEBNAS N, BEIUE R GRS LB IE A ORI 70% LA
e, TRV AT A 1 51 R v T R A Ml PR A R AR
5 DU v KBS AR N T 1 P, R 2R B 0 R B 2 4= i i
KT IR R 3t L AT B K K P ) = 4 K s

3 RN ALK S MEES T

3.1 BB XA IS e

TEHEILIX 500 T R4 LR EICAR T H b, ARG
WA ST, e R WK B A /AT,
BRI 100 A BLEZRER 1A A FELISAS . RGAE Bh ATy
REVURZEAE, SRR ORI E 268 i, RS Hh 4
G AR SEEEIERY). ATEERE SZ o G 2R
k17 Kb, AERIRIGE RIS IS N R MR, R
T RGATINSR S35 B I R e S T S . RS EY)
SEUEBA T RGUE KR B Ry Bl i 2 AR > S
AIRTEENE, R SR K N P F5 52 T SRSl Bkt

3.2 IR E 5 ZF R ITE

FEGE N TR AR EL, AR RGEAE RO T K
PLRIEHETE, BRI ICAS FITAE 2 (VIS 18] Fh SR 1) 5 R SR
IR 2h, RIS TR L) 70%32E =2 95% DL .
ARG ASMIEAUH R 730k N R a2 e, B M T

RI A fapl, RIS TR e & 58 T 3

IR SEPRs R ST AR, AR BLE RGN )G,
FHPLREIBYE AN D2 30%, Z5Fkas T, RGHE
$E 1 W 4R RE K HER RIS, o ldi N g 546
B PREE (R RO T TRk,

3.3 RGRMRMESSEETT[E

H Bl 2 GUAE N % 55 R AR GUI U R A7 A — 32 ) Ji

62

R, BRBEW . IREFEE N EGCRESHHAVERE 5 s
M, 5 ELXE 0220 WL B 2 2 (03 Ak R 3 e AT R Bk
BIX LR, SR AWeE: —JrHRE Tt
RETE A 2 AL BRAR, TR PR R AL & Z RIS . B RS
BRI ZRREAR I, DA 5 SRy AR 7R (10 B2 5 M 5 101 8 R
FRER PR 2R RO TC AN LEE T W R 0RS: B e 2R 2 0 HF 2 4
HHEARRIRIC . $E R & A E . FReHIAT A
RE TR B AL IS R, HE— Pt m RAER & LU
T M A s o R

4 Z57E

FRGULE AR A SN0 B Ab P R I FH S % 2 THT 3 2 0
RRTERE, KiEfem 7 I8mRR 52 a0, el 17isg4em
Ao BIRTE NG N RE 55 2 AR IH A Rkt , BEfER
HL R BRI R AR, LRI 2 N T .
RKAEHEN TR G5 T AMBARBIA WL, Z R AN
SIEHL ) F G0 N H A B B 3k S kS 3 BE OB A A o

(5% 3]

[11#7 Z 4R & & 5k, 2 gk, T REETRANK R H
fe e A BERISTRGFERITO F 10 FAH
#+,2025,26(11):110-112.
[215k i fe ML s & B R AN E £ VAT AR L AL 43
% o R R[], 8 34k Rz F1L,2025,66(6):121-124.
RBIELAA XX EEELANERBEE T KBKF
B9 B2 F] [J]. 8, T4 & ,2021(24):184-185.
[A]Fcig Fa k2, FH AL OB X TEHEELANBLE
TEZHENRELE S EBEESREL T[] E 7R
#1%,2019,6(1):114-118.
[5] 4, & 8. 0 A3 A A BB WA & p A [J].
5 A 4 & 3B ,2018(17):50-51.
EFE A EH (1987.8—), W Ek: HFTEIE ¥R,
frEel. s R TIRRHE BN, YumEaeh: BN
FBEAARAGEMERLNT, RIBEMFHS: BRE
M B T A O AL BRI K, BRAR R A TAZ
WL (1998.6—), HlfEA&: fdim A AF (L),
gl MEEAENE, SR frsatk: BNITE
BARMRAEEMNEEAE, BURS: MEABELET
RN, BHREHN: R ITIBHEIRT;, EXH
(1998.4—), k. #HEAAFE, FEtil: &)
Bt AR, YaistIR g Ak: EMNF @A AHRAF
BN E], SRR LIRS 3E 5 Sk P (1995.10—),
Bl HEBIRE¥R, FrEdl: AR HE R
Eaifh, YIRS (G AR: EFHEE AR EMN
e, IR 4 &5, R R A B T,
A& (1995.12—), K. FHEAFELCFR, ¥
Ll BRIERE G, SRHIRECLH: BRI
BEAFRAAEMNEELNF, RREMCIRS: Wk
—EEK, BEAREA: WH.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



