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Quadratic optimization of mining microseismic source positioning
based on cluster analysis
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Abstract In order to improve the precision of the microseismic location, the quadratic optimization of
mining microseismic source location has been researched through using MATLAB software and its
toolbox in this paper. First, the microseismic location problem is boiled down to solving linear equations
using traditional mathematics method and a Four-Four combined positioning model is set based on a
multiple sensors; second, the k-means clustering method is applied to optimize the positioning results.
Two classes—core cluster and peripheral cluster are set to processing those data. When it meets the
principle of heart knee point and noise migration distance, the circular will stop and the final result will
be solved. The result of field test shows that the optimized results are in close proximity to the real
source; the distance between those is about 12.08 m (x: 1.8 m, y: 2.83 m, z: 11.6 m). This method is
simple and easy to operate, and the precision has been improved compared with the single positioning
method.

Key words microseismic location; Four-Four method; quadratic optimization; cluster analysis

WO M BAGE R T HERY) B THENLECR Tl S5 1 TR DL KA K L S5 AU A 47
AT SCERVR SRR IP B, WHRCTZNH] Mo M BRGHEIR AT 2 AT 200 /N R RO e

ks BHEA: 2013-02-13

EEWE: FHEE AT R RRI973)5 H (2010CB226803);  [H 5 ARl HE R H (51174016, 51274022, 51204010)
BRI RBGE1984-), Y3, WA, WA, AFRGEIRI. 7 W T s A by T g

E-mail: youyicun2008@gmail.com Tel: 13718459909



H2M ARAE A 25T AT IR 22 1 — AR 197
I T B, AL BE SRR SR R 2 R BRI RE T, T AR T POk LA

PR R R R . LB K S
U T L L 2 4 0 O R T 4.

B HR BT RV, 0 5 B
R4 86 36 2E I

1 MREMRALRER LI

1.1 MEEMAELZR

TR B DL R AR U B . B
W —, ST E MR . Bk 4 DL R
NETHL S5 2 AR Ak 1) ) AT R S o TR RE R 3K
S ) L SEE TS, RN M 5 3 P A ) AR AR, AR
i & G b G IR A A R T (BT . R,
TE YRS (A AR AR . AR I 1) DA A e T 55 J 7k o

AT W 30E AL 07 ¥ 2 5] | HE 2, drh
Geiger M4 MG M FE E A TN U 2. B
WP ORE e L FE RS Geiger HIZ L7V DL AE
R S O VA O 2 B R S WAER VRPN 1€
56 s R T B 2 4 RS o sk o 5 7 )y
1522 SR A ) 5 AR, B [ 3000 DX RS 9% 2 1)
PEE, KR AR SR T2 LSS s AT
BT NS H A, B8 rik &k,

BRIy SRS IWS'® e P WO I LR NS
BRI DX 3, SRH) “HB )X A6 A B 7 L hE 3k
P N & B R M OB T Rk, B RS B
DS R G 5K, T T REERAR, DA LR 3R
R o

By se ik 2 0, R L MR DA A
BRI R D e A 45 R ) i B RAE, A E AL
25 R B FLSERR YR s 1) KBS AR REAN I L 32K
PEs 2) FUIEPIE T, sATE BT 3) %
TN TUIATELE NN IR 4) ARSI,
DLAGE IR UG R A A 5) UL E, BT
ANy B A P 3 A

h TN IR R PR RS, SR
RINGRE, ASCMMEZR AL, XA 45 Rk AT
PEACARBE, $RH— PP T DU DU L & e vk R ios 2
Rras ] R
1.2 MMAEELE

DY DY A7 95 SR AR 5 050 A — o 7 P ) 4 Pk oK A
Jiids FOTIEB I Gy FE A4S B AR YR IR A ) A A
(Xor Yor 20) M EREIFIA] 203X 4 DAGE . R,
S b, HOREFE T HEREA N 4 AN TTRRA AT
KAE 4 AR AEL

PREED 22 B SER,  TOR IR I) 22 BI I 23 DRt R AR X
g, AR E R 2. Kk, 2R PPy
AV i Il =1 s s R Bl A0 AV E e A VA
%7, R P AR s LB AT ERE A
o, BLAANFEAR N —A, TRIHESKRE, ST A
TENLEE R

— RS, X PUPY T Ay g B
T ESERRIR, AEETE BRI J7 BEAN H
) [P L VAL IR SS-= oty NN TR F SShaek v o2 e
P HL ST g ek ek M 0 L P s ) R LR
8, K RIEM SR, TRAab s — A5 e D
ZEOR, P m e .

W VY PY— AT E A, AR G152 25
FIFARE M, AR R B U,
1 FLAFAEIR A7 FEU M, A5t 0 s A7 8 TR ] it 32 fiv
SRR
1.3 RELRRE

H AT, B Lo B my 25 2k £ mh 2 & (I
Wy~ 73 XA B (A W) SR G AT 3 A
—RIM T, 1 BHGE RGIRIC 12~24 NGRS

2 I XA AT R S A AR, REfg Al 2
MEIERIRHIRAE, WX LR AERE 5 T LUK g2
AENEE R B EUF, B E A 45 R REE 2 4
PETTREA, HIXLE A7 25 R A BRI A, 9F
AgEe—8, LRfAfem i, . Bk, 75
HATHIRA G AL NG, 7 BN IR B 45 JEAT IR
SERACALAL L, DLYI A1 FE st s s, LU ]
w1 R

Hdl oAb AL
LSRR INEEE

BRI

SN
P
AL 5
TSR “
Y
R B o SR
il

1 oA R
Fig.1 Microseismic position flow chart
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Fig.3 Schematic plan of sensors and blasting position
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Table 3  Position results by Four-Four method
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01 -3363.11 12 8055.18 87264.3 -38198.67 2,3,6,7 19 55198.122 28 746.939 320.052 825.692 3,4,6,7
02 55 484.64 28 379.061 -261.861 985.137 1,2,4,7 20 -17961.19 44 8793.71 263 165.113  -134 526.1 1,5,6,7
03 55474.109 28 374.87 -266.784 985.192 1,2,3,6 21 55489.311 28 382.786 -191.993 995.884 2,4,5,6
04 55 489.865 28 405.197  -152.123 990.051 1,2,5,6 22 55489.652  28382.471 -188.358 996.121 1,4,5,6
05 55373.775 28 353.224 -244.071 983.388 1,2,3.4 23 49 183.753 41 733.583 7607.4  -3506.292 4,5,6,7
06 55 460.723 28 426.058 -74.171 976.248 1,3,5,7 24 55 484.628 28 379.054 -261.893 987.132 1,3,4,7
07 55474.429 28 374.987 -266.077 987.331 1,3,4,6 25 55478.279 28 376.481 -265.06 985.173 1,2,3,5
08 51 808.516 32425996  -8774.78 -1741.365 2,345 26 55462.735 28 421.465 -77.974 977.809 3,457
09 55494.377 28 365.541 -194.198 999.44 3,4,5,6 27 51894.754  31897.324 -7708.24  -1434.406 2,3,4,7
10 55475.895 28 414.731 -266.698 981.148 2,3,5,6 28 55384.087 28 460.266 33.895 944.447 1,3,6,7
11 55373.189 28 489.654 64.785 933.531 1,4,6,7 29 53 823.213 30793.19 2280.317 -24.785 2,4,6,7
12 55461.294 28 422372 -77.520 975.355 1,2,5,7 30 55 464.369 28 420.929 -83.948 976.925 1,2,4,5
13 55456.798 28 419.47 -81.436 976.778 1,2,4,6 31 55478.432 28 376.536 -264.609 987.262 1,345
14 55295.951 28 621.026  -711.028 844.959 2,3,5,7 32 55 460.86 28 425.176 -74.966 976.512 1,4,5,7
15 55 484.657 28 379.064  -261.814 985.146 1,2,3,7 33 55410.576 28 526.479 0.334 941.093 24,57
16 55393.353 28 435.033 6.482 951.727 1,2,6,7 34 48 032.957 49 019.368 11 486.223  -5709.544 2,5,6,7
17 49 795.88 41587.589  8311.719 -3 506.895 3,5,6,7 35 55490.462 28396.416 -163.961 994.062 1,3,5,6
18 51792.226 31 869.255 -7658.67 -1431.38 2,3,4,6
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