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W E MARMMEMNG B ARK, KA E kL Abstract With the development of rotational seismometers,
NFET UM AN KA KB KA the observation of earthquake rotational motions entered

N2
A — Bk TR R SR = 2 ik 5E b K AUAE A8 into large-scale experimental stage. We used a three-

. - . ’ component rotational seismometer based on fiber optic
GHATT A 28 Ry R K EIR . £ A A 2L 3 0

gyroscope to observe natural earthquakes for 28 days at

EIMAEAT T P A AR F R TR LI R — R

Quanzhou Station. During data processing, it is found that

R A AL E LA R ARG kR A there are a lot of harmonic noises with strong energy and
SRR R T ARGE JE Ik BRI UK LA SRR 4 L B SRR regular frequency in the rotational signal. In order to

JE K 4 FORF 69 ok aF b 34T R B K B, M d B 4T remove these harmonic noises and better identify effective
R A A . 2 Rk AU A AR A B ok A seismic events, this paper introduces four methods to
2 5 2 LB R o oF A5 o W & X

W R R AT RARBR AL, 5 AT RG0S

suppress harmonic noises: low-pass filtering, time-

frequency filtering, singular value decomposition and

BRIV R & T F e — LA ARG T, 2 mono-frequency interference elimination, among which
Ay P o AT L g R R e A LT3R singular value decomposition method has a better effect.

S AT IR AKE B IR B K F A After further filtering, it is found that there are some
R IE effective rotational observation signals under the cover of

harmonics. After analysis of polarization, they should be
artificial interference near the source.
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Table 1 Performance parameters of three-component fiber optic rotational seismometer
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Fig.1 Translational and rotational records of a M, 7.1 earthquake event

(a) Translational three-component seismic data and spectrum recorded by translational seismometer;

(b) Rotational three-component seismic data and spectrum recorded by rotational seismometer.
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Fig.2 Rotational three-component seismic waveform

records and spectrum of 30 s
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Fig.3 Rotational three-component seismic waveform records of 3 s
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Fig.4 Allan variance of rotational three-component records
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Fig.5 Theoretical rotational three-component power spectrum
converted from translational data(red) and rotational three-
component power spectrum actually recorded by
rotational seismometer ( black)

(a)Rx;(b)Ry;(c)Ra.
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Fig. 6 Rotational three-component spectrum after

low-pass filtering
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Fig.7 Theoretically converted rotational three-component
power spectrum of low frequency (red) and three-component

power spectrum after filtering ( black)

(a)Rx;(b)Ry; (c)Ra.
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Fig.8 Time-frequency filtering and band-pass filtering
(a)0.1~0.8 Hz, 300 ~800 s time-frequency filtering; (b)0. 1 ~0.8 Hz
band-pass filtering; ( ¢) Comparison of band-pass filtering ( black) and

time-frequency filtering (red).
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B9 —4Ef5 5 5oy — 4 (S5 o #002 1A) 38 4 5 ) K10 Rz it 15 min & PAT (IE ) J5 (Z060) 80 1L
Fig.9 One-dimensional signal converted into two-dimensional Fig. 10 Comparison of vertical component before ( blue)
signal (the vertical axis is pseudo-spatial track number) and after (red) harmonic elimination for 15 min

BIT Rl S T K 53 (a) B 25 Bk 50 Hz 405 sl B 7 K i 431 3% (b)

Fig. 11  Seismic waveform records and spectrum after harmonic elimination (a) and after filtering 50 Hz interference (b)

B2 R ET (R 6) )5 (Z06) Rz 23t IS TE X 1

Fig. 12 Waveform of vertical component before(black) and after(red) harmonic elimination
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13 SVD i 8 i e REN A WA @ B0 5 = 73 ik I T B il 333
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Fig. 13 Three-component seismic waveform records and spectrum of two high-frequency signals found after SVD

(a)2:45 on May 2 nd;(b)7:55 on May 2 nd.

B 14 PSS B 3 = 2 4R 1A
(a)2 W} 45 J3Wp 205 (b)7 W 55 53 %)
Fig. 14  Translational three-component polarization diagram of two high-frequency signals

(a)2:45;(b)7.55.
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Fig. 15 Three-component seismic waveform records and spectrum of two high-frequency signals after 5 Hz low-pass filtering

(a)2:45;(b)7:55.
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Fig. 16  Result of mono-frequency interference elimination
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