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Abstract Microseismic monitoring is an effective tool for evaluating the fracturing process and its
final results. Event detection is the first step of this monitoring. However, for low SNR
microseismic monitoring records, it is difficult to obtain satisfactory results using conventional
detection methods. According to time-frequency sparsness of microseismic events, the Renyi
entropy method is used to measure sparseness of microseismic monitor records. A target function
of event detection is created which takes the number of low entropy value traces as thresholding
under time-frequency constraint conditions. This method can detect microseismic events and
restore clearer microseismic events simultaneously. Tests on synthesis data and real records show
that this method has a good performance in processing low-SNR microseismic records.
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Fig. 1

Synthetic data analysis

(a) Microseismic event waveform without noise; (b) Time-frequency analysis of microseismic event without noise; (¢) Microseismic event

waveform with Gaussian white noise; (d) Time-frequency analysis of microseismic event with Gaussian white noise.
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(a) Perforating records; (b) Background noise records; (¢) Microseismic monitoring records.
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(a) Perforating records; (b) Background noise records; (¢) Microseismic monitoring records; (d) Time-frequency analysis of perforating;

(e) Time-frequency analysis of background noise records; (f) Time-frequency analysis of microseismic monitoring records.
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0.5

% “ol7

g . .

=] Cel5 .

E 03} : S8

3 : 7. :

8 : :

=02} 3

£ o5 . ) . . .

z : 202 * 27 : &4
01k %26 :

0 . . X . : 5 "
0 50 100 150 200 250 300 350 400

Sample point

7 Al fm R AR K

Fig. 7 Projection of maximum sparse coefficients of all traces

55 6500 4>, 55 8030 S HEE 9400 AR AE mIMEIE. A
SCHR Y A SR BT B 7 i 4RSS TR
25 R A — 20 i HLRUp S 22 A i A A A 1Y
(COE & 2

(D HRFRE

PRI Ay A ] 9 AR S 478 o8 o 4 5 D0 2RI A
DL A7 18 22 551 » 7] Aok AN [] 7 50 A 310 454 A6 8 i 119
el A 25, M REAE S ELHL T &
FEAEAS [ B2 B 4 S 080 I DAAS ] 7 A 5 19 Dt i 2
B2 AT 22 59 AL I i 45 WSO B 4 R A 1 SR 0T A7
TE 22 5. MR 50 B Al [ 3l % (s 35 1 I 0 e Ak
BEAT AT 980 N T 300 ) B AR ALE 1 A A
X U 4 RO B I RS AT Ak B R A
M L 5 s ) TR S PF BB . P 8a it JEUAR fRIRR 1 M5
UL 2) s 6400~6620 AN RAF SV IIE . B
RN T J7 REFI BT 2 6500 >R A il B 3 A7 il
FAFAFAE (X B ¢ 9 5 M LU B L SR S 1 R
) Z2 A7 EAR IR AN 8 3 . >R JH A SCHR /9 07 9% it
et A sh R R 52 05 UL 8b) , TR 1 1 I8
AL F0) 2 B A5 2 W) 2 4. BT 9a J2 IR IR
HEIIE SR HAY SR 9340~9560 A SRAE S BT - AT
Bl 8a B BB AL 55 - FLAF M HEREAIR L N T 07 AN
LA T 57 HR R T A7 T RS 2 A T L T
AR SO 9 T7 1 n] A W A Bl SR R A R
PEAFTE R B S A BT WL IEL 9a. A XS &] 9a
AT « AR IE] Ob RS A TRRR < 1145 1 EE A X 45
B AELK 21K T30 2 1 3BT e A A X 35 . K R R
FF LG Al R TRT R 04 45 B 5 3k ok 2R B R
HAFI R 2= A AR S 5 B

4 gt

AR SCHR R Renyi 05 {0 2 7 e M i ic 5%
9 R AL R 58 I LA 2 SR O S S T A R
ERER O U E Pl N E R AN St S DU R N L e A i)
Tl M I 5 s 1 8 4 ) e R R O A A A e
X IR S 2000 3R R A 4] 2 A e A . A
ARG THE 38 i D Pl Ak PR s R R
2 B M 00 5 A R A o e ) R £ R
oA SCER A 07 R L P Al Z AN T F 1. KR
F v Mt Ak PRAGR L AT S B AORR W D K dlE B A sl Ak
HL [ B AR SCHR B S B SR 7 A T i T
b 3R 4y B ) LB U, A0 R AR b R A 1 A s U



2664 Hi Bk ¥ PR 2% i (Chinese J. Geophys.)

(a) (b)
6400 FT 3 6400 3
6450 1 6450 E
k= = {
& 6500 | 4 26500 O
0 0 < ¢ =
[=9 f=9 —
! . = } z
%] 1%} (D
S
6550 1 6550 E
6600 [ 1 6600 E
0 10 20 30 0 10 20 30
Trace number Trace number

8 TR K A AR (B 6400~6620 AR A 45D
() JF R T2 AR 57 s (b) MR &2 HE 1) R 443 5.
Fig. 8 Recovery results of microseismic events (sampling points: 6400th~6620th)

(a)Original microseismic event records; (b)Recovered microseimic event records.
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Fig. 9 Recovery results of microseismic events (sampling point: 9340th~9560th)

(a) Original microseismic event records; (b) Recovered microseismic event records.
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