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Research on leakage moni toring model for highrfilled canal of the Middle Route of South- to North
Water Diversion Project based on Kalmamr BP fusion network
LIU M ingtang, TIAN Zhangzhang, QI Huiqin, GENG Hongyin, LIU Xuemei
(Department of Inf ormation E ngineering, N orth China University of Water Resources and
Electric Power, Zhengzhou 450045, China)
Abstract: To solve the problems of the leakage monitoring equipment for high filled canals in producing large comprehensive err
ror and being unable to monitor the seepage between canal sections, we designed a movable and noir dest ruct ive leakage monito
ring system for the high filled canal of the Middle Route of the Soutlr to- North Water Diversion Project and established a fusion
model based on Kalmarr BP for leakage monitoring of higlr filled canals. Firstly, we constructed a mult zone leakage information
detection platform based on wireless sensor network, and we designed the sensors as portable and movable cone devices that can
be inserted into the soil. T he information of temperature, humidity, soil water content, seepage, and GPS location was collected
in real time and then was transmitted wirelessly through the ZigBee and GPRS. Using the flow field leakage detection method,

we selected the characteristic variables that were relevant to higlr filled canal leakage through the experimental model. Then, we
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used Kalman algorithm to filter and valuate the associated physical variables. Finally, we submitted the multt sensor datato the

BP neural network for leakage state pattern recognition and realized the prediction of slope leakage state and determined the

safety level of slope leakage. The experimental results show ed that the Kalmamr BP fusion model has smaller error in recognizing

the leakage of the higl fill canal, and can monitor in real time the leakage state betw een the canal sections. It can realize norr de

structive online monitoring of the slope seepage of the Middle Route of the South to- North Water Diversion Project.

Key words: Middle Route of Soutlrte North Water Diversion Project; higlr filled canal; leakage monitoring; Kalman filter; BP
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Fig. 1 Leakage monitoring on higlr filled slope

1.2 28 REH &t

B2 NIT ZigBee F T i HUf5 B RAE H LR
BE. HAEREHMNER I BRI ER A
A AR B EY . 15K RGPS AL EA(E B
XN N R I T B I B e i, AR & A
JERER AR B 1 WS e '

B2, 1 & m IR 355 2 0 HIERIEG 3 08
GPS 18y 48 ZigBee 18y 5 Nl ALY 6 AiE
TP 7 A SRR AR . &R R oM
FEAR F AT LIR J (6 Hhdid N\ 21 SR 18 S i 498 BL i ol
REAEIRTER NS b, LBl T i TR
Tk I B



X 8% % o & F Kalmar BP 8689 5 A AL & E 77 R#E50F M E A R R

2 ZigBee

Fig. 2 ZigBee sulr node acquisition structure
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Fig.3 Schematic of leakage monitoring system
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Fig. 4 The Kalman filtering effect of the initial value
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Fig.5 Topological diagram of BP neural network
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Fig. 6 M odel of Kalmarr BP neural network

3

3.1 BRERLEXBENN

it b, S0 R XA BRI, KN K
AAR AL R B M o, TR S s KA A T E
[N IR SRR AR . AT T B
IR EE W A3 K FREEEAT T RIE 0 Hr 1l ok
BAEEATIRE R R, WK 7.

T AELE] AR FRE _E 3R IO BRI AR A
%, XX AGE M T A — bR, WIE 7 T DL
H DY AR AL A A A 354 B AR OR IBRE
P32 HN) AP R 9 T i B A P R R g
KA R (1 00 B A 2t I R T 2 R
&, BAAWATE .



X 8% % o & F Kalmar BP 8689 5 A AL & E 77 R#E50F M E A R R

7

Fig. 7 Trend of characteristic variables
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Fig. 8 Effect of BP neural network training
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Tab.1 Results of leakage prediction

%5 WEEZE AT WA ACEIE WA B R FrokE FBR y, bRy, Wy, WE y,
1 0. 3477 0.1154 0. 2061 0.0437 0. 0575 0.0375 0. 0000 0. 0000
2 0. 3573 0.1112 0. 1965 0. 0440 0. 0562 0. 0244 0. 0000 0. 0000
3 0. 3410 0. 3400 0. 3296 0. 0641 0. 0497 0.9103 0. 0000 1. 0000
4 0. 3864 0.3760 0. 5361 0. 1685 0. 1425 1. 1026 0. 0000 1. 0000
5 0. 6672 0. 5398 0.6514 0.9228 0.9704 1. 1616 1. 0000 1. 0000
6 0. 6703 0.5417 0. 6530 0.9247 0.9743 1. 1642 1. 0000 1. 0000
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