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Abstract: The single objective optimization algorithm has low computational efficiency and poor
solution set quality in the process of solving the optimal arrangement model of water pressure monitoring
points. A multi-objective non-dominated sorting differential evolution (NSDE) algorithm was proposed to
solve these problems. Firstly, the nodes added in the middle of each pipe segment were distributed a pipe
burst flow and the pipe burst simulation was carried out successively, and the pipe burst event judgment
matrix was generated according to the pressure change value of each node. Then, a mathematical model
for optimizing the arrangement of monitoring points was constructed with the objective function of
minimizing the number of monitoring points and maximizing the leakage volume of pipe burst detection,
and the solution was obtained by using NSDE algorithm. Finally, the arrangement characteristics of

monitoring points in Pareto solution were analyzed and discussed. The model was solved by single
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objective genetic algorithm, multi-objective non-dominated sorting genetic algorithm (NSGA-II) and

NSDE algorithm respectively exemplified by the net3 water supply network. The multi-objective NSDE

algorithm has higher computational efficiency and better optimal solution set quality, and the multiple

layout schemes corresponding to its Pareto solution sets provide flexibility for monitoring site arrangement

in actual projects.
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Fig.1 Multi-objective optimization of water pressure

monitoring point based on NSDE algorithm
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Fig.2 Pipe network topology of net3

3.1 NSGA-N E;X5NSDEE E4EREXTLE
NSGA- I B3k 4% )32 A TR g 2 H b4k nl
W, HAAE — SO 48 Y, R SR A o 4 5 (] A

FETE G SR RAE S R L B G o AHIF 9% [R] iR
meAH%Nﬂm%%ﬁmﬁwmﬁﬁﬁﬁ%w
A B AT SR A, 2 Pareto ff 85 HP A [R] W i o5

4@?%&%%%%£%£$Sﬁiw&%%%
PERE, G5 SR 3 i o AR TR S 80T, AS ) A
J7 G WA T AH [R) L RO 8 1 %, ik S A B 8
(R PR AR B AE . K 3(a) ATRLE
NSDE 5 NSGA- IT 557 45 21 114 fge £ W 0 o5 5002 8 8
A 3R BT Y W SEOR T 8 A B AR A A 25 R
KRB o (HAEAS 1 = )2, NSDE B 145 21 /1
ﬁ%%%%$@2HM£ﬁ?N%AH%%
(76. 41%) , HAS[A] W5 I 2545 T NSDE 330346 T 1%

T TR T NSGA-TT 3.

85
80

75

70

PR %

-=- NSDE & %
-~ NSGA-TT &%
© RN S E

65

60

55

|
:
:
1
1
1
:
!
|
1
|
1
|
:
:
1
1
1
:
!
8

1 2 3 4 5 6 7
RV Vg
a. BB IR LA A

9 10 11 12

e 32 e g By

1 2 3 4 5 6 7 8 9 1011 12
s A
b. AESCHC A0 LA 2R

B3 BREESZZEMIEIZMMBIBIILER
Fig.3 Comparison results of pipe burst coverage and

number of nondominant solutions
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Fig.4 Frequency of pressure monitoring point location
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Fig.5 Spatial distribution characteristics of monitoring

points
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