TRV 5. 2024, 32(11)

* 258 Computer Measurement & Control

gt 5 5 |

XEHS:1671 -4598(2024)11 - 0258 - 07

DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 11. 036 FES %S TP389. 1

E Tt YOLOVS gy ith T &
R pa IR A H %
AR, RAAT, hudl, &

XHERFRIRAD : A

(I LR B _EFNARNHE, I HM 2153005
2. MR EEB S TR, Mo ®I0 213002)

FEE TR B R GEAE D R I R T 22 4 I o T OB RN . A K B B AT s AT A AR v O AR AE R T 2R E R
B ARG A CCTVARBIL ML N S ALl BOR DU G R 2 50 . Rt O 52 B A 2l B9 30T 3t R 48 190 B B o 5 . — R S vl
od ik I i 0 3 R IR R E ] T PR TR RITAE N CA R LR . AR A AT S LR R s SRR 2R
55 1m0 F0 i R S BB DT U . (AR A I A 0 0 D R B B A AR R . AT B R /N ROST BRI A RS E 5 SToU 45 2% R K A9 35 T
SEETI A BEBAUAT . A ROM PSR 5 908 A B 7110 n o SR AR B, BR AR ST B 5. 300, R T 8kR D
PR

KGR : YOLOvS; i MHEAKEE s SEEH R0 B bk

Defect Recognition Method of Urban Underground Pipe Network
Based on Improved YOLOvVS Algorithm
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Abstract: As an important municipal infrastructure for ensuring urban drainage safety, urban underground pipe network systems
commonly suffer from many disease problems during long— term overload operation. The traditional detection technology CCTV relies
on professional skills and prior experience of professionals. Therefore, in order to realize automated urban underground pipe network
defects and diseases, an urban pipe network defect and disease detection algorithm is proposed, which is successfully used in actual
projects. The adaptive CA attention mechanism is adopted to effectively weaken the negative impact of complex backgrounds; the key
method of decoupling defect classification and regression enables the detection part to make full use of defect texture and edge informa-
tion, thereby improving the accuracy of small—sized defects; The SIoU loss function provides the algorithm for the balance of angle,

effectively speeding up the convergence. After experimental testing, this algorithm reaches an average accuracy of 71. 1% , its average

accuracy is 5. 3% higher than that of the original algorithm, and it satisfies practical engineering application.
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A A5 5 TR 1 5% /0N TR e o A ) S 5 TR AT B ok
2.2 IWHRBEESHEE

AT SE 0 Y 7E 4 & 45 Windows10, Intel TM i5-

Y T
o =

BEALERY
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DATL 1 BEATIE DI 25, W35 3 PR .

K3 KB BIRE
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I 25 CUDAL11. 1
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PARL L b B RIEE AR (batch size) Ky 4 3K, iy A KRR
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Y25 J 300
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Wb 2 > &% 0.001
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2.3 iFfhIER
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BN mAP, Hrp N AU T & M B8 mAP % &
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RO Wt

WU BE B T T 30T s R A RS AR AT 45 b
S5 B S I RS I Gl B 0 E bR BRI B O RS A 2 b
ARSI 25 I8 T LAY AL I ] Y AL B B T (FPS,
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A RS TR B SR W 1 A I dle o AL DN B 12 4 RS2 G 2 0
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HE ) TS A8 R e o A Y0 A B B 2 AB PR RE . R R ] O BR
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RO HEAT I, B 6 R T kB s 0 AT A Ak A R
g T e 8 SIS FU R B — A A [ B0 199 300 FAE 58 A R

K6 A gs R

e SR v mAP KR 71.1%, 45 LR 7E A
Ze i F AT, W CCTV #4107 17 5 HE B8 1 25 4k
T RRE . AR B 22 5 5 AN [R] B B SO RRAE 22 R AE AR
BEGIRAMTR , AR n] R G 0 K D 45 2 ) A
o {5 4

MRS F BB SR Rt L 7 R . BEE
GREB B, WK B T IR AR TR R
FET 5 et 5 B R i 26 % LU T LA . 2 F YOLOVS 11
DAL WA S B R IR R R, R H R

MFE 5 Hal LAF . WO A I BE 5 A mAP 5 1
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S«
w
[

T

Sk 5 ValLoss

e ValLoss

0.15

0.10 L | | 1 1 1 1
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Epoch

P 7 ik e G I B3 BSCHE RIS 9 Loss i £ &

WL BERS 5 7 Faster R-CNN, SAF T SRR AR,
T B 5 B B i) P 48 25 4 B XG0, TR e 45 SRt A
HRKZER . Faster RCNN F| ] RPN P £ 7 A= i) it SAE i
TP RAERMRS B R R AF, HAREM. YOLOV 5
YOLOv4 3 tt Faster R-CNN 5 SSD 51 e it &6 3 &, {H
AR SRR S 09 A A 00 455 SR AP AN R B AL, ) b L AT R
AR R s BB A AR T B TR A T Y B, O
TEAN [F) 48 18 3 50 i W g T SR B A 4 55

F 5 [ BRI fE H A

Bk mAP/ % FPS

SSD 59.7 27

YOLO v3 62.5 34

YOLO v4 63.8 36

YOLOV5 65.8 44

Faster R-CNN 69. 4 19

AR SO 71.1 42

2.5 HEXI

AR SO Ji A 5 5 £ [m] U1 453 K R
R Sk S5 07 I BEAT 7 CHE . O 96 T 4R R R A Bk i A

ROV o 5 TR A IR0 B 6 00 S AT I A S

AR R MRS

“\/ ”

B AT BT IO P B AR I Rt S, — 7 AREROR it 9 M A
Trk s ASTR] 4 Bt 3 s X A5 TR RE R R A S 0 4R AR

Fi R o
F 6 I kIR R
it A Sk CA SloU [l % Kz | mAP/%
— — — 0.661 0.657 65.8
N — — 0.668 0.670 67.5
— N — 0. 685 0.668 67.1
— — N 0.674 0.683 66.1
N N — 0.687 0.697 69.4
N — Ni 0.671 0.689 68.2
— N N 0.696 0.709 70.6
N N N 0.724 0.710 71.1
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