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ABSTRACT: To improve the accuracy and stability of N.O, (Dilitrogen Tetroxide) leakage point
positioning, a gas leakage monitoring and positioning method based on wireless sensor network
technology was proposed. First, a gas turbulence diffusion model was established to simulate the
behavior and diffusion path of N,Os after leakage. Subsequently, an improved positioning strategy
combining a genetic algorithm and weighted centroid algorithm was designed, to enhance the po-
sitioning accuracy by optimizing the algorithms. In the experiments, alcohol was used as a substi-
tute for N,Oy to verify the model’ s effectiveness, as it has certain physical properties similar to

N:Os. The experimental results show that, within a monitoring area with a diameter of 120 cm
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and a leak point height of 30 cm,

the proposed method can control the positioning error to no

more than 4%, significantly improving the accuracy and stability of leakage point positioning.

KEYWORDS: gas leakage monitoring; wireless sensor network; genetic algorithm; positioning

technology
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Fig. 2 Design scheme for gas leakage point detection and

positioning system
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Table 1 Parameters of gas sensor concentration

fitting curves
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Table 4 Positioning experiment results of leakage points with a height of 30 cm

Tl IR Rieci X vl Ut B BT AR B I 0 S5 1
A bR/em SE AL R /em ST 35 HH R 1R 22/ % AR R 2% ST 35 RH RS 1R 22/ %%
(25,300 (21.13,29.68) 39 8.4 10.60
(0,300 (4.64,31.75) 4.1 8.7 11.64
(20,28 (—~15.59,27.79) 43 9.1 12.60
(—40,-16) (-36.56,—11.38) 4.8 10.3 14.20
(10,0 (5.09,—1.64) 3.1 5.3 7.80
(35,0 (—29.86,2.13) 4.6 7.9 9.90
(0,200 (2.89,—-16.64) 3.7 6.7 8.90
(15,-15) (16.08,—11.52) 3.6 6.5 8.10
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Table 5 Positioning experiment results of leakage points with a height of 50 cm

I A Sk Ut A BT AR B IR 0 B0
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(=35,0 (—24.13,0.31 9.1 133 14.6
(0,—20) (—4.83,—-11.29 8.3 10.4 12.3
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