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On control of accuracy and stability of microseismic location in a mining scale
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Abstract: For the microseismic monitoring in a mining scale, the control of accuracy and stability of location is always a
difficult problem. Based on the thorough analysis of the error of monitoring system caused by propagation velocity, coordinates
of sensors and picking time, the term of integrity-error of location which can be taken as the fundamental principles to appraise
studies on the monitoring engineering is proposed. Nonlinear analysis and transformation are conducted to realize the
dimension reduction, the called plane-cutting location method is given and the basic nature of location is also clearly
demonstrated. It is concluded that the integrity-error is the scale parameter and precondition in determining the location error.
The accuracy and stability of location basically rely on the analytic geometry rather than numerical solution. The theoretical

analyses and experiments both show that the plane-cutting location is a reasonable way of keeping the accuracy and stability of

location in a acceptable level in a mining scale.
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inner and outer fields



902 e

+ TR ¥ iR

2014 4F

Tl M 5 AL BEAT R Al vevt o AEREA TR AL AL A I
REFEHIELT MR LN, B 6 21 LA 7R =
Y E AL AT R A AT FEPE MR E PE R R 7, R ikt
GaBeA i “HME” BRIHERIRRR .

3 “Gi—FEMIRE" EALORIE MIEM
3.1 EBRSEMERIEEREREIEIE
BISIX— S HE ), 255 AR U Lo 1) TR S R
9T, Bevt T —Fp BB IR BRI 7,
FERIFIT T RER = B 7 o) AR Al S st ik A
TR BETHE AREA T RSB 1L
SO TRE 0], B2 3.4 m) RAE A &,
Vg — MRS, 7 TRARIZ A 7 et i b AT A
ATEWL WK 4 arLUE, g AL I A SE T A4
RREIRGE S 5, WA R IR B2 B
B A4 AET AL ISR BITRE LS S, AT ) g fE R
PLEAEREZE T 7 W A4 S5 AL P TR )l L
[ NS BITREAS 5, )] e RE A B E R 2 Y B
e N T DRI R A S, B A2 AT A3
WA AT e A2 S8 T EEE T A1 WREIE 5l
M to=ty, KA. WA
N <IA4’IA1>IA2 —)%Jﬁﬁ%ﬁ&iﬂjﬂ
> FEEUE B LD I
—> R AE R X AR
> FEURHE S HEDS STV

ZAI g tA4’tA1>tA2
ZAI g tA4’tA1>tA2

ZAI g tA4’tA1 2tA2

H
Bl 2 BRELF30m
2
|

___________________________________________ R EH20m
H
i BEEHF10m

BEF7A30m

1 RESEMEMNSFIANSHEAR
Fig. 7 Arrangement of measuring points at position of source

height by preliminary judgment
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Fig. 8 Source modeling location of inner and outer fields
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Table 1 Simulated sources of inner and outer fields and time

parameters

BE XA yas zady M PERLR

/ms #/ms
Wi 565 530 -490  100.00 —
WA Al 500 600 -485  123.91 +1.4
WA A2 500 500 -500 118.07 +1.0
WA A3 600 500 -485  111.59 +0.5
A A4 600 600 -500  119.72 -1.2
INHREIR 470 530 -490  100.00 —
WA Al 500 600 -485  119.08 +1.4
WA A2 500 500 -500  110.89 +1.0
WA A3 600 500 -485  133.38 +0.5
WAL A4 600 600 -500  137.01 -1.2
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Table 2 Modeling results of location sources of inner and outer

fields
Z Y1 HUE X Ak kg YAARR PR R 7 /m
-479 (R 569 537 4.2
-483 () 568 537 3.4
-488 () 567 536 2.2
-493 (H¥) 568 534 3.6
-479 (4N 464 537 9.2
-483 (A7) 471 536 6.1
-488 (47 472 535 5.4
-493 (4hg) 475 536 7.8
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