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Research and application of online verification system of safety measures based on
image recognition
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Abstract: In view of the risk of misreading or missing information in the implementation of safety measures
in intelligent substation, as well as the incomplete monitoring information of on-line monitoring device and the
inability to notify the verification status of safety measures in close real time. An online safety measure verification
system based on image recognition and combined with real-time data acquisition is proposed. At the same time, the
architecture, functional modules, and implementation methods of the system are introduced. The image recognition
technology related to safety measure verification, information search matching algorithm and automatic generation
method of safety measure ticket are analyzed. Through the field application of substation, it is proved that this
system can realize the automatic on-line verification of safety measures, improve the comprehensiveness and

convenience of on-line verification of safety measures.
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Fig. 1 System archite cture
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Fig. 2 Implementation method for online verification of safety

measures

BP0 HL e i IR Bt
0t GRS 2R AT 2

MRl T A R e i B B
A H AR T A i R I o A i
WERHERL, REWmERHE . REMMEIIT
MBERIEIL, A R2fiEs B X ER 2
TRt G 0% 2 i okt R UK 2

BB FER R L bin NHLZE A e bk
BERAEESs, PRI R E PR .

2 RSN S SN G PR S 1
S RN P RS PR W EINTR

B SRR RS LN R (A SO NN &
RAE BRI GORCR A, R BRRS
LR RIS R, (e 25 B R R B R Be
REATIR B, TS 25 00 4 A . B 5
A&, BRI SR A AR bR S

62 | @i bl - 2023EHEEH

BWIF &, - HRE R B A B R IE
W IR &%

BPRO 2 HE A% AR e B P 5 TR il B i
AR R BCR .

LURT . RHB RS & Jn RS BN
el {5 TR A B £ A 9 e il oef B e R 2 5 22 1 2
PEATEERE

PR L H AL 2 i () N L2 A B S I
ARG A SR BB A R, [R]Ib il i 55 451
AR e I 3 22 45 4% H SO 28 TR N iR

LR . Y PR A — Bt e A, Jfal
B A i W AL 28 T A 6 e 52 22 445 4% H b
21, [ e ok 5 A0 ) e A L LS T

3 REEEHEMR

AR AR R oy AR EIED . SRERIEDFN
W RIED, JE R fEIED 5 5CHRIED A . RIKIED
5 ¥ S TED (] J5 AW 1hT . DAAS: & — /> e R 47 1]
A B, SRURIED ARRERA . Hob BEE AR 4P

S IEDALAR H AL S B B R 57, B REL um . A TF
TELAR BRE A FF B0, anE 3R,
H2f£IED SEIEIED i K IED

1 1
1 1
! GSE !
1
1

1002 '[GSE PL2201 A 220 kV/
GSE | ! - | L] (R T
PL2205 A 220 kV M : 2002 LRy
LB IR R I GSE |
I SV | ML2201 A 220 kv
! PM2201 A Mooz | skpne it
ML2205A220kV | SV |1 220 kVHI H
B 1AL | 4001 [T ’&ggﬁ’“ G8E [
! 1L2201 A 220 kV

1

1 1 s
o ! S5 | asvaiesi

1

IL2205 A 220kV [ |50s [ 1.2002
£ VB S

SV | MM2201 A 220 kV
Rkl JRHTT

o

1
H 4003
1

B3 RIS
Fig. 3 Division of safety measures
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Fig. 4 Safety measure isolation logic
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Fig. 6 Identify circuit breaker rendering
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Fig. 7 Identify switch rendering
Pl 8 Ay v - HETR N, e DAl 8 v A% M i 1
HE A X — i . WX IEAAE (1) X
Wtk fror 28, RKACH IELERET R ELR
W7o ARG W2 oy RARYE R i A< By B H R
5 H AR 3 5

B8 imFHERABIRE
Fig. 8 Identify terminal strip rendering

6 SLBILIE
RYEUEA SO R GE R 07 A Bk, e



He TG DU 2 T fE e Bt R 0F 78 B Wi

—/~220 KV REAL G REAT IR A A

FEAS G E R 2 AR A SR, &
ASCDICH:, il il %452 5 A 3 A2 K &% TEDRY
RS 2 i 5L, PRl R A A 2 v b T 2

FEUGIRBIBINI & B, e R ER, Wit
—/220 kKVER B A REATRE . B B B R A
R NAE W T,
® AR
Tab. Sample description

o v e AT B
5 =YD= T 1t P 2% (4) (<)
. PN R 1B R
HBY 28 i
Do BRI n AR
R A BB R
R A JE H Bk AR
BRI A 3B H A i R AR
BB B BB TR
A RE L B T8 H Bk ) H R AR
HAE& i B 1B H A H AR
. ; BENRY A B K1
At PEn
2 234 LRI E FE AR
LRI 1 P NGB TEAR
LRI T FNIEIEER
N BNEIFRICRE
I
3 234 HIFHRIT FEbs
GIFERIC A BB ER
GIFHEIL B BNAE R
PAT N T W N T
W N2 W N7

Hor GRS 12 e B B B R S MMM S # 3¢
HAREL, A REZ i 15 A TR R TT AR & He R R &N
GOOSE#f 3CH AR, 4 REZ Ui th 1 R AR 2
MR IR BT R B

B B RHIEM, b ARG LAK#ESCD A g A=
JR A IR, T RE USSR 4 A LB TED Y SE IR 4 4ig
[ IR 25 & RS AR Ze fiout ok, kBl id
FERIAE ML . MEAL N B3 AT SE IV B e 25 2R
T T R R CR R 2,

7 HRIE

AT E A RE TR Wk e Al P AT O R AT AR Y
) E, f i A T B RO B0 25 & eI R S R
MER R ARG, RN EAGNSEN. D

www.eage.com.cn

R R

Application Research |

REMEHR AN SEILTT 1, 43 A7 2 A B A5G B AR IR
5% NN DS EQUNRCRP AV & i 0= e L S W
. WLRGT G A T LM EE DL B 5 R
A, AR RS T A B RE S AR,
fipde T AL B WG B A4, HARELLH
15 SR IR 22 1 BORCIR AR A R, o A P G
YA, UEWIE RS AT S R R Y B B 1 £
B, $eTh T %A (LS BA B 2h PE AN R
AR R 2RI ITRAEEE L, R8s
xSRI Rk dE AT — i, $Ra E&RIR
Al F PR 1

Sk

[1] JEDR, L&, HEE, %, FRet i
RARER T W FE ()], Bl 53k, 2020,
57(13). 40-46, 54.

(2] ®, SWdr, ER, %, ETFERESEHEN
ReAE R LA )], W B Ak,
2019, 39(7): 195-202.

(31 JA&pk, BEER, TN, %. EESIERRE
H A R R FERAR Sy B SR A (T]. D RS H 4)
£, 2019, 43(4). 180-191.

[4] FHEH. ETERES 2RI B BUG IR KR
FABFZEID]. M JTARTLER, 2018.

[51 Er, B%, #Hue, &, T8 MER
28 2% F, ) e A5 BRI B 5 B (1. R ENR,
2020, 46(5); 108-113.

(6] ZUHEW, &R, &8, —FTEG iR
YA Wk PG IR R E R GET]. Wiy, 2021,
40(1): 18-23.

(71 B, HRITH, XER, %. 4Ry ERE
BRI SRR R ICEL[T]. WR/RIER T K% %
2, 2021, 26(4). 70-77.

1E&®ET

Sl (1989—) , B, TR, EEHFET W
AR TR,
(W A . 2022-10-15)

20231 - @i bl | 65



