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Entire Process Remote Monitoring of Power Grid Inspection Based on

Human-computer Interaction Technology and Decision Tree
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Abstract : As the operation status of inspection robots may change due to various factors, the real—time monitoring of the entire
inspection process is crucial for ensuring the safe and stable operation of the power grid. To this end, a remote monitoring method
for the entire process of power grid inspection based on human-—computer interaction technology and decision tree is proposed.
The remote monitoring images of entire process of power grid inspection are obtained and processed with enhancement. Decision
tree algorithms are adopted to monitor and identify targets or obstacles. Based on monitoring and identification results, the
specific tasks of the inspection robot are clarified and the robot is controlled by human—machine interaction technology. The
results show that the decision tree algorithm can monitor the obstacles on route, proving the application effect of the decision tree.
With the human—computer interaction by the proposed method, each gesture is repeated 10 times with correct interaction, and
the average response delay is relatively lower, indicating that the method indeed works well in human—computer interaction.
Keywords : human — computer interaction technology; decision tree; power grid inspection; gesture recognition; remote

monitoring method for entire process

FELRTEFR B2 R — i T
M2 %5 (CNN) (9 P05 3%, R U & B &
0 248 A M P 0T IO A P TSRS 2R
PGSR AE RS Ot AAR e S R T,

0 58

(LN S v s 7 S RN B 1R 775
K XA ARG T, T H A S 2 BN N

RMARIEE IR 2, fF 70— 2 M E 2 pa
PR, B RE A ANt 2 A G T 20 i e
FREPEHIEAT LA AR L, HeAh 7R i Rt v
AL e A3 ] BE I 3] 25 Foft JRUBS: TR A%, 52 0 28K
K TAERRAFEAT . T, A PO 8RS 4 i A o
PR WA O I E A5

CNN nBETCvEvER M f il B AR, Wi |
TGS AR R AR B IR AT A 38, )5 38 i =2
Fir L (SVM) 52 30 %F 35 55 19 W 5 Fag B (B
SVM 14 BE 32 2] Iy 126 4% pR I L) K HH N 25 80K
AR, SR R, RS B &
FIHLH Yolovd—Tiny 53k AMLAC HFLA , (554

EETE 2019 45+ [E 55 77 i W 5 £ 4700 H (ZDKJXM20190018)
F—EEB N X EB(1984—) , 5 IAC RN B TR, A5t B9 07 0 & 2 W, jameso7788@ 163.com,

- 251 -



- BE5AYL -

M BB, F - A TFTANK LIRS A& Mo R A2 s

REAE 7 2T U R A T3, (EARAE U1 i i T
Famiid , T 2 BRF AL SR ECRE ST A BRI, AT 2K
SEHACRAHE, NIE 555 B FHLER = T HAR A
P BE S ELABA T BILs 25 ) 5505 Xk X LB R Ak
AT TR, AR o~ R A
Blu sk Lt AT IR Aty , (N e A ]l etk
AR M3 BT 04 AR Lo 9 AL SE S A4

BERT LR TR, AR SCRIE TS — i T AL H
TR PR B el P 200 G e e 8 e e M A T T
A 5 TR S LS i e L P S A P R 2 A
P T i R AR A, A v 34l By TR 5 2
A 13,

1 MK e RIEREERR

1.1 REEMNKE ST RITREEESGRSLE

WA HLE N L — oo 23 i gk, Ul
P15 ) P R 58 1) TR A 52 AR AR, SRS B
o3 A0 R A, i RE T M AR, AT AR
HSRAL TR s SUINF

1
£ = Xy o, (D)

S £(1,)) AR LR 19 (1,)) Jb 0 1%
L0 () R AHRE 0 (B KIED b, (L
REEGR n (1R RO N RF IR R
12 EFREREBHRLENSEEAs)

e SR T L S0 PR 5 AT A
3250 TR h—AMRERE X SR [ F b e
BTSRRI , — FLBER M 52 1, BT 1A%
R P52 R BUA P e — TP (4307 D 7/
TR JE4 bR B R /D KSR f
B0 T LA B S A B 4
i IO HOG 7, BRI

1) FFE R KTy T R 5 T OB

C.=b(i+l,5)-b(i-1,)) (2)
C,=b(ij+1)-b(i,j-1) (3)

e b (i ) RATFIGIAR (1) AL IR BER.,
2) U ¢, Bl C, HEBEEEHEE D RUTT d.
D= Ci+Cf, (4)

d =arctan % (5)

3) K RSB N R RS K IR (BN cell) IF
SEHTEEA cell Q% 45 LB IE J7 )75 AR I 77 9]
X [l R

) A5 B T AR T AT A

- 252 -

R (block) .

5) cell JA—ALIF 3% B e O B2 H 07 R4
ZHFIERRIR

6 ) K FIT AT B R AIE 1] 32 48 J— > KA RAAiE
i) b, T A EUR I R AE R R T

it HOG R ik AT REAS 34, FEA di Ay
x= {HOC,I ’Hoc,z P ’Hoc,,, | ,ﬁﬁthwﬁ‘j\? y,ﬂﬁﬁ ID3
CERFRNERP S iU 3 (1

IR MER AL 2 R IR FIAR 25 1 B 4
RBEEA N AVIGREEA, B (2, ,y,), (%,,5,) 00,

(2,900 to
P 2 X T HAR AR 1 LA 0,
E() == 3 F, logF, (6)

Hobow B AW HOG FRIEBE 5 M AR 2
BIRREE RS BIEL F, ARG m A IO R E 4R
H B AIHER

ABR 3 T RAE AR I B RAE TS

B

G(Hoc’x):E<x) - z ME(%)

geV(Hog) x|
(7)
o H ARFRIFAE [0 V(H ) A3 HOG R 1E
] 155 T A AT BEAAH s, FREREHE S HOG HFAE 1]
HIUEN v A T4
PR 4. BERRE B 45 i K 1Y HOG FRAEAE R
YR A o BLRFIE
R 5 6 TR 3 SRR A ) AR
LR 2— DR 4 BB R A5 1E S5 (I AT R
ATDAR L) A BT SR
HBR 6. R T it SUA BT A B AR X 2R
B PSR AT
FEIHAREA A HOG FAE(E AR 5 SSFF 4, U
BRI EEAR 0 N R 3N, B B3k — A1
R M S PR 2SS AR AR I I 45 2R
1.3 EFANZERARKEIEEET
WA AL g A BLARAE 55, S 5 25 T 3
PN AL B, BARSE B B F
TREE B A5 W 28 2 240 A a1 )2 24 R
f—)Z RBM # & — T 2 R — A )2, ml
L2 S H T A B F 3 BUE, Mk & 257
SO TAREUREE g R AR IR I 2, B —)2
RBM FFFAESE A AT
u; = sigmoid( 2 P -Z) (8)



- BE5AYL -

M BB, F - A TFTANK LIRS A& Mo R A2 s

A ou, [RET AR, P, R BB R 7, 1
FH A THER,

TEVREEEAE W4 G2 RBM 5 H 2R
—JZ RBM Wi A , )5 — )2l i BP #1282
HEATAT W S, SRR SR AT 45

0 = Zlﬂwiui +35,) (9)
Ao, Q, R i Fh TR AL 0, f03
U 58, PRt B () AT PR %L

- FLAR I R T4 SR S A
LA 3 DR 33 AN IOl R 51 25 SR e 55
FRL 2 B Rl ar A7 G TR RS S
AR B A A PR T AR R A4 VE AT 55, AT 52 1
ML R S AR WA, SR
PR Ry 4 3o PR R M

2 B

2.1 KIQINE

DASE DI04, R FH B s AL #s N 174 ek
i, FXTAS 4 i B A TR R W . B S L
A NBLAE T St ML BR (40 GPS DL ER X
DAL AR ) e s SE B F E R AR T E R
FERIE RS L, R, HLES AR 353k T 2 Ah
FRIRAS FERARK  HFAT S T 45
22 TRIEE

TERS KA Bl e N KRS B 2k | 3 8 A ]
(A W E A DL RS, ANl 1 s

100

m FER e KK A

ylkm

x/km 100

1 KEITREE

2.3 KIEHBEER

AL s N TR B 25 e W45
GREAR  JE Lt AL R, /R Bl an &l 2 TR,
2.4 REREEEEHR

BEXT 25 AR ML T SRR R DS

A g, A R AN Al 3 B,

(a) JFE1SR (b) HALELEG

B2 EIERERERRLERG

e X

EfgK /0 : 30M
BRIRE:  1024x1024
BE: 11024 g
BE: 1024 &=
SR 300 eSS
QBEER:  EEY—aR

B3 RER RG]

WP 3 Faf DL Y DS 3005 4 Hh A
LR b B REATY) , UEW] T A B A R
2.5 AHZERR

WEA R TR R RA R AP HAG 2,
ST FRGCE T AW B IIE 4 s,

4 AWZEHIG

BT NHLBEAR w4 N Al AT {3 3 A
BIRKDRE, 7y TRl A, T VUM A HE
BRI R B IR X6 T ri R A A L A A R0z A7 2=
KH L NIAEE 4 ANWLAZE Y, B2 A A [
LHFH B THEZ 10 ), DUEuE AL
B HERRPE S I S Gk AT R b, 2
Rk 1 Fs,

- 253 -



- BE5AYL -

M BB, F - A TFTANK LIRS A& Mo R A2 s

F1 ANZEEREFLA T

oL sk SCER[S] Ok SCk[ 6] ik
L g R g L

Sl Rl VR
1 10 0.52 10 0.89 8 1.25
2 10 0.74 8 0.92 9 0.88
3 10 0.48 10 1.02 10 1.35
4 10 0.62 10 1.12 10 1.15
5 10 0.55 9 0.87 10 0.96
6 10 0.47 9 0.88 10 1.23
7 10 0.56 9 0.96 9 1.41
8 10 0.55 10 0.94 10 0.97
9 10 0.58 8 0.97 7 1.26
10 10 0.71 10 1.25 9 1.27
11 10 0.70 10 1.20 8 1.25
12 10 0.63 8 1.02 10 1.14
13 10 0.66 10 0.93 8 1.12
14 10 0.62 9 0.97 10 0.99
15 10 0.58 10 0.88 7 1.10

M1 RTRUE S5 HAR BRI LA, B
W IE DL 5 PR E S 10 IS H.
TEAf EL- 20 17 SE R A T HAB P AP 7 3%, B
POTEAE NI BT s SR B 1, X RS
XA R RS | AR AT DR DL SR TR R
GEEREARRA E R X,

3 HiE

FEXHEGERAS J5 2 P AR 1 TAERICRAR M
BPEA R SF ), AT i IR SRR B3 1 0] 1 i
Je AR T 43 B, R0 R AR 3 2 rh 7 2 4 )
FER HAR, HRPEIRBEEH B A LR A
FARAES BB AW B RS AT
TERERE ], DA AR AT 55 IR 52 A%, 13X s 4
T4 T B bR TR 1 0 A ) o A B T A
HYRCE AR P, KO/ 1T N TR 1Y 55 2
FERIE AR Aok, B 4k S2 A0 A0 FN 58 38 120 78
W B INHE Z2 5k R BRSRE AL AE B
FR VAT R G R GEAL KR P RSS:
5% 3k
(1] B, dkeoth, i 8 45, 395 5622 40 1 0 v IS

B HAR R I A [ 1], P BA Tk K 2% 244, 2023,

45(1):78-83
[2] BV, TRERL BBt S0, 45, T LS8 IR L 28 A B B

TR SRR ZT [ 1], oLk T2 ,2023,53(8)

. 254 -

1883-1890.

[3] D, AL, 2 . B T LS L8 1 7 T A
HLES AR BN ST [ 7], R, 2023,42(9) .
227-229.

[4] AESR 7ol RCGE, 5. B T AN 5 T3R5
AP BEFARIIE[T]. = aedess TR, 2022,
43(1) :152-160.

[5] NIE Z X, YU Y, BAO Y. Application of human —
computer interaction system based on machine learning
algorithm in artistic visual communication [ J ]. Soft
Computing,2023,27(14) :10199-10211.

[6] TR, BREAR, TREM & BT UHMAREIENTA

BUHL s A Ik FReiE 5 [ 0] il A 31k, 2023,

45(9) .22-25,35.

BN, IR, TTANL A Sl R R GRS

RAHT]. NEKIT,2022,53(6) :235-241.

XAER] , BEEK, v A 45, T R A BN 19 [

BT AR ITE[T]. RE LRSS T

7K ,2022,44(10) :3143-3154.

[9] E=5, A G, 55 BT IR /K T 4211
R ZR e B2 W O ik [ ], AR TR, 2022,
44(2) . 154-164.

[10] RZ . 35 i 3 BGE 45 AE DL As A A B 5 3k
JELT]. MLbE 5 A 3k ,2012,41(1) :1-5,22.
[11] L5, 5k Bt BRASR, 55, ECHL M T ALK R 48
ARSI s A 5 ROdE AR i [0 ] 3 PL R R ST,

2025,41(7) :106-108.

[12] FIHEERT S0VERR 250, 55 JRAS fay L e s v 5 1
PR B R BT [T]. LS BT, 2024 (4)
65-67.

[13] faf 0. SR FLab At e o ol it T 90 3% 2 4 R 5 i
BUEEARSET L[], B IRAEH,2024(14)
146-148.

[14] sk, BBV 48 56 55 M SRR AR AT 4R R
Geizat (1], BB ik N, 2025, 41 (2):
136-139,148.

[15] psgi. N TR REHARAA T 728 H il R B2 i
KR ], BHLETHH ST, 2024,14(19) :171-174.

[16] Fsfe SBYLYE, @i, 55, I 1) HE 92 A i ABLAE
HJ]. hEEZETE#,2023,28(6) :1513-1542.

[17] @il AT, ESOH 5. BT AT REHOR 1K AG:
EETAR ST, BB H, 2025(6) ;

155-157.

[ 18] BUEHEH. BT 5G M ) TRE R R RG],
317 L PR A 2025 ,42(5) :37-39.

[19] BRI, PefBt , b ficer . T i) AHLAS EL A T34 1)
Ik [J]. AR 41,2023 ,44(3) :200-208.

[20] TS, BRZER A, 55 FE TR AT B IR
WERGBOT SH )], BT EF,2024,47(1)
241-247.

—
~
[

—
[e e}
[

K B HE.2024-07-15



