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Abstract

To obtain the location of microseismic sources more accurately, a method based on the Sparrow
Search Algorithm (SSA) is proposed to locate by using the time difference of primary wave propa-
gation. The method first constructs an objective function using the longitudinal wave time differ-
ence information and iteratively searches for the global minimum of the travel time objective
function to find the location of the source with relatively minimal positioning error. In addition,
the localisation algorithm is compared with the traditional Geiger algorithm in a localisation si-
mulation to further verify the feasibility and high accuracy of the SSA algorithm in microseismic
source localisation.
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Figure 1. Algorithm flowchart
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Table 1. Geophone coordinates and first arrival time

T 1. KRR AR R ) E FIRY

LR A n T X/'m Y/m M0 2] B /ms
1 200 0 2826.0
2F 0 200 28253
3" 0 0 2845.0
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Figure 2. Simulated test waveform
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Table 2. Solves the coordinate values
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Figure 3. SSA iteration diagram
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