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Analysis of Substation Terminal Strip Drawings Integrating Symbol
Detection and Domain Priors
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Abstract: Terminal strip drawings are essential for the construction, maintenance,and operation of substation secondary circuits. The ap-
plication of computer vision technology for their electrical semantic analysis presents dual challenges of complexity and expertise,
inevitably leading to the misinterpretation of difficult samples, which hinders the practical application of these methods in real-world sce-
narios. To address these shortcomings in the electrical semantic analysis of terminal strip drawings, we propose a substation terminal strip
drawings electrical semantic analysis scheme that integrates symbol detection and domain knowledge. This scheme involves three steps:
symbol detection , text recognition,and wire marker semantic label analysis. It includes multi—scale drawing symbol detection based on
sliding window redundancy cutting and an improved YOLOV8, as well as drawing topology matching and error correction rejection
algorithms based on text recognition and domain knowledge. Performance validation on a symbol detection dataset and a wire marker
semantic label analysis dataset constructed from real—world scenarios shows that the proposed symbol detection algorithm outperforms
current mainstream detection models,and the proposed topology matching and error correction rejection algorithm achieves a rejection rate
of 10.8% ,with both the quasi recall rate and quasi precision rate for wire marker semantic label analysis reaching 100% .

Key words: substation drawing recognition; terminal strip drawing analysis; symbol detection; text recognition; object detection;

domain priors
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3.2 ZKIEIENAREREATIERIEMN
3.2.1 ZRIFESARS BT HIE R A

SRR T SObR 2 AT R0 B2 o U8 T P ook i 45 4
MR, AR AR SR 0 28 - %SGR BT 5 R o
TCAZHENY 400 s MAL AT, Hefd & 8 677 ML LT SL ],
SRR AL 22 AR A, T 8 ¢ 2 1 HL iR o)
FrNGREEFIASE Sk S0 5IE 5 B A AT RS, e IR K
1 Joe 2 SRS, N R I AR S DA AR 2R 4515 B ol
BANT A e 2 AT SORY . B 4R rh R A SOR AL B i A
A ERE L T A 5 S B 5 RIThR S
[l % i 5 M 2 A5 44K
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3.2.2 EBRRE 5N

SCER A HTE WA AR R B R (R ) RS
RKOP) o BTSSP, SO8 3 5545 1
HERR(Qr) FURH1(Qp) JEPR(Ri) . PN
AR AR AT

P =TP/(TP+FP+RS) (1)
R =TP/(TP+NP) (2)
Rj=RS/(TP+FP+RS) (3)
Qp= (TP+RP)/(TP+FP) (4)
Qr=(TP+RP)/(TP+NP) (5)

P TP 255 B 1 19 2 0E (9050 A 97 245 2 1 W 0 22 R
FRABEGIRC) | FP 2577 B 40 1 T 50 (% 47 45 5L
PR LB AT IFRE S0 | RS 2275 115 TEL 0 R 156 ( 7
S AT R R R RE G0 | NP 27 7
B TE 1355 ( S BE AT 0 7 25 SR 19 2% R B AR RE 180 | RP

TR B IE S5,
3.2.3 ELRHH

R T IR IE P 4R i i M B 21 A RV TE A Ak
PE SR R R 6T L Tl R 2 S AR TR 5 R R
IR PERE2E S, TSR IR SNk 5 PR, H
FUAH Fh VT SRV 19 A 0] 26 5 3k 98. 9% , BN B 324X
88.5% , R K I L 5D B i T M 2 Fh 4 3 3
T, S8 — AT E B R R IEF RS D, 5IA L4
SR G  SCAS R 2 RVESAE S0 G R s/ R 1 5 T
AT I I AR RS IS | 8 U S 06 A
KA, PGB R AL A [R5 100% |, 3X 3=
HTESI AN TR SO0 T, 53k 1 R 3RS B 5 mT
PEARR RS E IR RE IR 10. 8% , 7271
Rk AR 22 RGO Bk E AT AN T2
KPR L 45 | TR B T B0 AR A RE AR BT ASCR .

A5 YBELERILEERER %
G REEIN NI YESE: EREE P R Qp Qr Rj
vV - - 88.5 98.9 - - -
vV vV - 91.6 99.7 - - -
vV vV vV 91.6 99.7 100.0 100.0 10.8

B S PR T B PR e A I o B i o A R Y 52
M, 30 Ao 9l 2 6 X B 4% T A o i S A A
M AR AN 6 IR, BRI, BARR T 55 32 R
ERZIRA R, AN 22 RS M R 25 e 4 (] ¢
PIAPAL  5IAZ RO sh i VI 5k Jm A [l R 8 2
$eTt, REASIN BB S PR K e, 2 R L e

TR ROBE AR OG0, R AR 7 — B R B 4R T 1A
RPN, &N RS AR AL S8 NMS, BE 548
FEATAR AL AR . A AN T X L Ak B R K
AbBRUCHE , h T IR AS B 9 S 2 R R FMR TH AN B
)58 S FARMPRA A 4 SRR B E

£6 FEEASN KA KM R Y %
Z REE B3 TR YIE ZHEEEN 3 R Al P R
- - - 84.6 90. 1
% - - 86.9 9.8
% Vv - 87.3 96.9
Vv \ V 87.8 97.7

4 LERIE

SEXT PRI AR 25 57K /N BT YU ME FE 85 1 B [ 40 £
BN P 5 1 0, 12 110 T — 5 5 PR A 0 145 0
S 0725 L R 4R P S ST O i, 3
SEHCR I T S A R 2 TR I B B SR A
Ve ST AL DI O R PR A RS S T B A
M L35 3 R 46 ) B, Rt B T 2 R
BT CILA, 3551 AL T4580 5 50 19 fil A 5 o R 38 )
LA D/ B RR IR U M R A XA (R RE AT S
SR B, 45 4 PRI R SE 30 1 E W 2k 3k 2] 1E 5 46

R T T USSR AR 5 1 A R R A
RSN IBVURRICRIRE S, ik — BRI 5k
FRPRTR R Sl I, ol ST e P A RE A NP4, i it
PR PRBO 2 S BEAT X 0, S TR AE /D WL H A I
IR
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