£ 000 http://www.cqvip.com|

BHoE HoWy modt B % Vol. 29 No.2
20074 6 B NORTHWESTERN SEISMOLOGICAL JOURNAL June, 2007

R (S S Ab 3B 48 fir IT AT 8 K 2 BV IR
&R, AR, i F, FHL

Q. BELFHBEXF . B B 710071; 2. BLBEERFRT,H HE  710024)

H EALTREASRE-HMARERAR . EHMETRESEARNETHE LT RERF, A
XMETHEERELBAORARE, A RBLEABTHORERBHOARBEATARTEZ BRI, LA
TR ERAEHGAMETORD, BRAEZMEEREAZSHALAREY 18 AEBEFANT R
EERITRNAFTETEAER, 5 ISCARL B AREAE, MR ER D, ERT AR
AT HENEAKY, HALTRGDIELATGAETHMERK,

X8R HECRENSR HERN,; HRES,; BE

hESHES . P315.6 TRKAEIREG: A RS 1000—0844{2007)02—0114—05

Design of Phase-matched Filter in Seismic Signal Processing
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Abstract: The phase-matched filters are defined as a group of linear filters in which the Fourier
phase of the filter is made equal to that of a given signal. In this article, the fundamental theory
of phase-matched filters is described in detail, and on the basis of the given path dispersion curve
the design of phase-matched filter is finished in theory. Finally, an effective method working on
weak surface wave signals is developed. To test the validity of the method, it is applied to a set of
nuclear explosions occurred on the Nevada Test Site and the magnitudes of these events are esti-
mated. From comparing the M obtained from the method with ones reported by ISC{Internation-
al Seismological Centre}, it is proved that the relative error is small, the design is effective to de-
tect surface wave signal, and the signal-to-noise rate of weak surface wave signals can be en-
hanced .
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Fig. 1 The design of phase-matched filter in theory.
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Fig. 2 Compressed surface wave signals in theory.
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Fig. 3 Detection of surface wave signals in theory.
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Fig. 4 The flow chart of computer code used

in the phase-matched filter.
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1981-11-12  14,59.50.00  37.1082 —116.0490 5.4 4.0 4.1 4.1 4.3
1982-01-28  15,59.53.00 37,0913 —116.0512 5.9 4.3 4.5 4.8 4.7
1982-05-07 18.17.00.00  37.0691 —116. 0455 5.7 4.0 4.2 4.0 4.4
1982-06-24  14,14,59.00 37.2362 —116.3702 5.6 5.2% 4.5 4.1 4.6
1982-08-05 14,00:00.00 37,0842 —116.0065 5.7 4.2 4.2 4.7 4.4
1984-05-01  19.05:00.00 37,1062 —116.0224 5.4 4.4 4.2 4.4 4.5
1985-06-12  15,15,00,00  37.2479 —116.4891 5.5 4.5 4.5 4.4 4.5
1985-09-27  14:15:00.00 37,0898 —116.0018 4.7 4.1 4.1% 3.1 3.4
1986-04-10  14.08.30.00 37,2183 —116.1831 5.0 4.1 4.1 3.3 3.4
1986-04-22  14,30.00.00  37.2641 —116.4402 5.4 4.2 4.2 4.3 4.3
1986-06-05 15:04:00.00 37,0983 —116.0155 5.4 4.2% 4.2 4.2 4.3
1986-09-30  22,30,00,00 37,3001 —116.3074 5.6 4.5% 4.5 4.2 4.5
1986-11-14  16,00:00.00 37,1004 —116.0481 5.8 4.5 4.5 4.4 4.5
1987-04-18  13,40,00.00  37.2479 —116.5091 5.5 4.6% 4.0 4.5 4.4
1987-04-30  13,30,00.00 37,2330 —116.4231 5.5 4.4 4.4 4.4 4.6
1987-08-13  14,00:00.00 37,0610 —116.0453 5.9 4.4 4.2 4.6 4.7
1987-09-24  15,00.00.00 37,2280 —116.3747 5.7 4.2 4.3 4.4 4.6
1988-08-17 17,00:00.00 37,2972 —116.3065 5.6 4.1 4.2 4.2 4.4
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Fig.5 The raw signals of nuclear explosion at Nevada test site on Jan. 31,1984.
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Fig. 6 The result of detection from the phase-matched filter.
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