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Necessary Condition for Underground Hypocentre Location
When Using the Least Square Error Approach
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Least Square Error Method

Finding (x,y,z) that minimises J(x,y,z)

J(x.v.z)=0 — Hypocentre




Flowchart
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Trajectory

J(X1) = 10,000
J(X2) = 500

J(X4) = 0.5

J(X3) = 35

J(X5) = 0.0001
Hypocentre Found!
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Proposed Necessary Condition
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Auxiliary Plane

Distance Function is
axr +0y+cz—¢

a? + b% + 2

(z,y,2) =







' Necessary Condition

Fi(z,y,2) - Fri1(2,y,2) >0

(x.y,2)tk} and (x,y,z)fk+1} are in the same side.
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Simulation

Table 1. Seismic station information.

(0.00, 1125.00, 22.00) | 633.03
(-556.00, -15.00, 5.00) | 688.00

(524.00, 30.00, -2.00)

Actual Hypocentre: (-418, 656, -50)




Result

Table 2. Hypocentre estimation results.

.54, 711.99, 1.44)
25.57, 666.37, 0.54)
119.7 3.522 x 107 7
22
-420.71, 656.24,-34.57)
(-419.95, 656.41,-56.57)
(-418.90, 656.75,-49.39)

(
(-2
(

(-418.31, 656.38,-55.91)
(-418.35, 656.33,-55.86)
(-418.35, 656.34,-55.89)
(-418.35, 656.34,-55.88)
(-418.35, 656.34,-55.88)

(-418.35, 656.34,-55.88) 0.00000
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