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Energy focus scanning location method for shallow underground
source based on MHHO
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Abstract: A Harris Hawk optimization algorithm combined with controllable response power is proposed to address the
issue of low accuracy in seismic source localization in special and complex media such as shallow underground layers,
which is improved through multiple strategies. Firstly, the initial population is optimized using the Logistic chaos model,
while introducing nonlinear escape energy and adaptive adjustment of weight factors to improve the convergence accuracy
and speed of the algorithm. Then, the energy information in the seismic source area is constructed using the SRP
positioning model. Finally, the precise localization of the seismic source is achieved through simulation verification. The
simulation results show that compared with traditional HHO, HUHHO, and MGTO algorithms, the MHHO algorithm
has significant improvements in particle search range, convergence speed, and positioning accuracy. The ball probability
error has also been reduced from 0. 56 m to 0. 23 m. Finally, experimental comparison and verification were conducted,
and the experimental results showed that the algorithm proposed in this paper has higher positioning accuracy and good
engineering application value in the field of shallow underground positioning.
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Fig. 1 Schematic diagram of SRP positioning model principle
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Table 1  Sensor layout location m
(s x y z
1 10. 0 15.0 60. 0
2 25.0 15.0 60. 0
3 40.0 15.0 60. 0
4 55.0 15.0 60. 0
5 10.0 35.0 60.0
6 25.0 35.0 60.0
7 40.0 35.0 60. 0
8 55.0 35.0 60. 0
9 10.0 55.0 60. 0
10 25.0 55.0 60. 0
11 40.0 55.0 60.0
12 55.0 55.0 60.0
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Fig. 6 Three dimensional energy field diagram of the
preset seismic source
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