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Abstract: Sewer inspection is an important part of the operation and maintenance of urban sewer
networks, which is directly related to the wastewater collection rate and drainage safety. The application
of artificial intelligence(Al) in the inspection and evaluation of sewer networks is currently one of the
main research in the German drainage sector. This paper briefly introduces the coding, assignment, and
quantitative evaluation standards of the sewer inspection work in Germany. Thereby, it clarifies that, the
digitization of whole network and inspection results is the prerequisite for sewer evaluation through Al.
Under this premise, this paper introduces the attempt to apply Al to identify defects and evaluate
inspected sewers in the city drainage operation Diisseldorf (Stadtentwisserungshetrieb Diisseldorf). B
comparing the evaluation results using Al under different inspection hardware systems and working
environments, it is concluded that Al can effectively identify and mark defects, and automatically
generate sewer condition assessment results. This demonstrates the application potential of Al in the

operation and maintenance of sewer network systems.



www. cnww 1985. com

R T AR R S RA LR AL E E R F RN BAEAE R BT

%415 %24

Key words:

Germany;

sewer evaluation

o ] 3k T HE K R R AR R 20 A2 b
AR FE B U4 B8 ] A 45 s 17 e 4 7
TR T K A R TAE . RNk, I 104528
7 ] HE K A8 I 3 A 27 AT I A AR b N 1 254
AR A Ll N BB A M2 S BRI AR AR i
b B R ERRER . B AT, A TR R (AD BRI
AR CAEBEIT Wi & 40k A5 2 32 1, E A
KA TEIR S A 488 FH 8 B 9 MR 4 o T SR
REAS SN X A ATHER PPA R 7 R AR B I 22
AR TR AR A A AR I s v R, i A S
IRZ RHEALN FITF R T 1 AT A 745 T8 HE A TEA
TAER K2R, FEad 25 34F P B & i il i
B ANERIT R T ALY AR HE3h T ALZEA e
TR R H
1 EHARETEHE AN

A 4 B4 T 75 [ B K 3% Wasserhaushaltsgesetz
(WHG 2009) Hi 5 , 1 [ HE 7K 48 W3z 8 B A o 4E
TRUEHEZK A T8 B4 CHD) S0 58 M B AT IR R4
P K HL B 7 PR R R AR B i R R
R AR T A 25 BRI M ) A7 T S
1.1 BEEHIERERRBD

A TR HE A 25 R 2R i S DA HE A e
(A2 e, 7 1 K B (DWA) Wi A T (DWA-M 149-2.
P 5% 5 A ) A 55 2 i ) (fRT Bk DWA-M. 149-2)
SR A T B HE A TAERY GRS L . DWA-M
149-2 ity A5 5 DW A 15 4] i LA (CCTV) N B3
B MHEE 1 TAEFE M (DWA-M 149-5. & 1l 624 46
WD RIHE o A T 48— 88 i A% scHe A2 A LA
FAE B, HEA AR A 1 Bt A% 50 ACDWA-M 150 %4
P Atk =) F

DWA-M 149-2 ¥ 1 i Bk HE A 5 B o0 M 4
T LA AE BRI S A SRR B H O S A
& H R AR A A T B R RRAE 1 A T S ASE BAE
Hetr TAERITTHR A0, DR A7 A5 I B AR5 B 5
JEN . sz A B S, T A S . &
T4 B 4 28405, R - S5 49 BB AT G2 17 Rt | RIE
AR FNHAB gD . #2150 T 4% 00 A0 5 B AG:
B, Hod g — S0 4 DWA-M 149-2 Bl 41 1

artificial intelligence(AT);

sewer system inspection; sewer coding;

I E Oy R i, T e d kA AR BERR , 4
Rt P4 K B4 2Lt FBRIS ).
P HhHEA R VR AR T T R AR A
THE AR 235 S0 7 P ) R s [ O AEE
*1 DWA-M 149-2F A RE
Tab.l1 Code content of DWA-M 149-2

EXEES ks

AL BE MRS NG, 6 BRI, I
JZRR RN, A DR A E , A
P AR , 85 B Pl AR A, e RS AL, N
W AR Al T % PN ) PP S R P ) A5 A TN
R AR IR AE) B 5 R SR (Ui iAok |
16 S B R O B B O AR i e I e T
) R DTS A AR i e 22 L AL, W]
S, AT UL ) 2

LRl £

IRANMR , ERERGE , DU, IR HoAthid

TEATHUBERS Lo b SOk A 35 K2 ik

YN SEEGI WP IR GYSW

IR NN ] e

— B, — A T RS SR AT R kA A T

H: H
TR e K 1 B A A A P S

R AR TAEAT 2 A9 TR 25 4 5 il T2 AR
2t B TS 3 R R A B T E M A A T IR S
AN H Ao 1R B JE A B s S0
ASHYRHE SRS , USRS 80 s R 35 ml o FRIE S
REZS H A BE T o sl T 28 25 A Bt 0 A9 L7
BRSPS T A ) B A B T RS
SEERE R IR BN AIE r IUAE GORHET A
RESE B PR BURFBR AR N, 28 13 LS il iR 1 X LA
#E ML R S, oA O B ST
£ B U | NN ) | TR EES €L [BU Y= BT R N
o MEFLPRHEA TAR i B PR B A5 B b B pF
BRI B T, T E AT A P O R 2 i, B
LA D

B HEA A5 R AR WA RIS AL TR R
A M B D R A T AR SR T SRR (S
PrHERE T AR X HEAE A 5 58 o R AT AR B, A
HEA N 5300 201 5 19142 52 AR R g B 395 11552 e A
Fho
1.2 EMRETHMEEFTROTHE

A e 24 ) 114 e 26 FL 02 S B Ol HAACIR DL Y



FA1E F 243

OE 4 K HE oK

www. cnww1985. com

SE AL . RAE(DWA-M 149-3: N Bi it F Hi
RS VEAL ) (FTFK DWA-M 149-3) B 1 )7 12 F4 HE
#1153 2 45 R AT A A O T 4R R s
B AR HE A X 2 (RIVE T oA 4 O ) 3158 Hh R A
RSV . T T7 R B B REAE o T A
0 320 Frg B A T IS A TR (R SRR
A B RY G0 MR 23 S BEAT AL A, =2 5 B
Frhnaliz 5., [ i e oot 47 T8 AR AR 80 Vi 1 A
RV R AR S AR A E T Ak + R
1 BRI I 2R . R 250 T DI RAER
o o A9 A8 TE IR 2S00 9, IR BB B2 SR A B 2k
Vi

F2 KHIEDWA-M 149-3MEMEERTHARMEE

Tab.2 Condition grading and rehabilitation
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Fig.2 Marking the defects of a drainage pipeline by AI
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Fig.5 Comparison of AI and manual assessment for

pipeline defects at Munich drainage company, Germany
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