BHSRE

Control and Decision

T RENEE B FOEEE M IR SR
ZRLLH, H T, SO, GKIE, BATEE, AT

SIHAS:

ZRLTHE, WOPE, HOCHE, %% BT RARARIEAE B MPOMEEE M B d sk [J]. FEiil S e, 2025, 40(3):

954.

TEZR R View online: https:/doi.org/10.13195/j.kzyjc.2024.0293

LT RGN HA SO

Articles you may be interested in

— R BA AL Bl 2 AR R R B P PR A X
A fast distributed control of smart grids with nonlinear dynamic model

PEhl 5Pk, 2021, 36(8): 1849-1854  htips://doi.org/10.13195/).kzyjc.2019.1696
TR A AR AR ) A FC MR s

Mixed neighborhood constraints based fuzzy C—means algorithm

PR 53 2021, 36(6): 1457-1464  hitps://doi.org/10.13195/j.kzyjc.2019.1321
IR AT THAE R T ) R G s A B T TR s

Sensor fault—tolerant load frequency control for multi—area interconnected power system with hybrid energy storage system

el 5Pk, 2021, 36(5): 1069-1077  htips://doi.org/10.13195/j.kzyjc.2019.1432
HLEAL S AE U S8 2R GERAS RN v i 17 FH 2R3k

A survey of the application of machine vision in rail transit system inspection

PR S U5 2021, 36(2): 257-282  hitps://doi.org/10.13195/j.kzyje.2020.1199

FET2D-OTSUKME A GA I A4 171 e 26 T 00 iR T3 7k
Condition recognition method of rotary kiln based on 2D-OTSU image edge detection
Pl 5. 2021, 36(10): 2427-2434  https://doi.org/10.13195/j.kzyjc.2020.0348

946~


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2024.0293
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1696
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1321
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1432
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.1199
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0348

5540 % 553 W # % 5B x K Vol.40 No.3
20254 3 H Control and  Decision Mar. 2025

ETS1ZE{E S/ FCM BAEM s SR g

FRL, BT, XIS, K OF, 2Rt BTR!
(1. RJFEHE TR RS TR, L7 e 0306005 2. Bk @5 A TRR,
G B2 0330005 3. FZH-CHF A B ITBEA A A @5 TR, K 030032;
41 PE R IR R T 42 B PR 2 B RO BB, K5 030032)

8 O K IR IR ) I R AT, RGeS T R RE X U EAT 43 X A B AR A I
AL R T R )AL, FE ARG M S e AR S R, 0 R R B R D I BOR AN . B
e A, S R R R S R ZE AR A, K FCM SR E AR R R R BE B R ORI R S e R
RN, BT AR AT AT BT 1 TR 2R HAR R, SEPLT A X IR TE 7 XN A AR Bk i 18, SR GA SR
B Ji 0 S A3 IX P9 71T U AT I S RS AL 9%, BRA R e VA S SRR S o X A B AR i, JFiEid
IR B AL SR AT B A B, 25 3R 4 4 N IXI T 2244 BIN BN IR IR PRI £ 6.55 %, M IAGE
WP 22.79 %, BEA 4 it 10 5 2 B0 VR AT I AR A O A X TR 452 1) W I 28 R 8 3%, BTN AR A5 5 0 FCML &
R AT D SR LA A R R g

XHEIR): KM FCM Bik; @R E B IeBshl: BURIR: R~ REs: TR

FESHES: TU91.33 SCERARERD: A

DOI: 10.13195/j.kzyjc.2024.0293

SIRMRR: ZELrH, T, S0, & TR AR AR IS B 1 FCM SR IR 452 2 il SRms [J]. P2 5 3, 2025,
40(3): 946-954.
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LI Hong-yan"?', CHANG Zi-feng', SHI Wen-tao®, ZHANG Feng', MAO Li-bo*, SHI Ke-quan'

(1. College of Environmental Science and Engineering, Taiyuan University of Technology, Jinzhong 030600,
China; 2. Department of Architecture and Civil Engineering, Lvliang University, Lvliang 033000, China;
3. Institute of Architectural Engineering Design, CNNC No.7 Research and Design Institute Co., Ltd., Taiyuan
030032, China; 4. Shanxi Dadi Environment Investment Holdings CO Ministry of Science and Innovation
Management, Taiyuan 030032, China)

Abstract: Leakage control and monitoring problems of water supply pipe networks are common. The traditional
method of partitioning networks based on pressure sensitivity and deploying pressure sensors only considers the
pressure changes of network nodes, without combining the elevation information of the network itself, and the effect of
excessive local pressure during pressure regulation by pressure reducing valves is not obvious. To solve this problem,
the pressure sensitivity of network nodes is coupled with elevation difference, and the distance in the objective function
of the fuzzy C-means (FCM) algorithm is defined as the sum of feature distance and spatial distance. A new clustering
objective function containing elevation information is established to realize node partitioning clustering. The pressure
reducing valve is arranged at the entrance of the partition, and the genetic algorithm (GA) is used to solve the pressure
behind the valve to achieve real-time fine control of the pressure of each node in the partition. The pressure sensors are
arranged in each partition jointly with the intelligent algorithm and the empirical method, and the rationality of the
sensor arrangement is verified by the leakage model. The results show that the scheme divided into four areas reduces
the leakage rate of the Balerma irrigate network (BIN) to 6.55%, which is 22.79% lower than that of the initial

network. The sensors layout combined with the intelligent algorithm and empirical method has a remarkable effect on
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the monitoring of network leakage, and finally proves that the optimization strategy of network leakage control based

on the FCM algorithm introducing elevation information is effective and superior.

Keywords: water supply network; FCM algorithm; high range neighborhood information;

leakage control;

pressure reducing valve; pressure sensor; leakage monitoring
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