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Abstract

Single channel seismic reflection profilings have been oneé of the most popular methods
in hydrographic surveys and other geophysical investigations around Japan for the last 20 years.
In the shallowwater environment, - such as continental shelves and continental margins, large-
amplitude  multiple reflections obscure smaller-amplitude primary reflections, which prevent
investigaters from detecting both finescale and more important geological structures in that area.

To detect more detailed geological information, a digital data processing method using the
Wiener shaping  filter and conventional stacking was developed to remove noises and multiple
reflections from: the original data. This method was applied to the digital single channel seismic
data obtained at sea near Tokyo Bay, and results of the processing are given in the form of
subbottom profiles drawn with an automatic plotter and compared with original analogue record
seismograms. We can conclude that this method will be of much help in extraction of geological/

geophysical information from single channel seismic data.
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Figure 1 Sound paths of multiple seismic

reflections.

Figure 3 Digital seismic recording system.

Figure 2 Seismic data showing typical

multiple reflections.
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Figure 4 Illustration of function of the filter for multiple reflections.



A SIGNAL ENHANCEMENT FOR SEISMIC REFLECTION 25

WE, ROKSICEEREEET 5.

AT ORI by (4=0, 1, 2, - )
FREE T3 DRFR 7 di (=0, 1, 2, 1)
7 4 v & DOERS foo (@#=0, 1, 2, )

FE D HITHIE ORERFY ye (=0, 1, 2, ")
TTT, AW, HAELTRLY do EEBEOHT » LIKHONT
E={(dy—y0)*+(di—y )%+ (dn—ya)?
=5 di=30"
DI HEHFEEGBRED Tz A NVF — E %#7 5. Wiener shaping filter &3, D E 2F8/NCTBEVHE
HT fi 2RDEHETH 5.
WEANBILORERFI be iICD0TYA v FOigE m @ e LTHABIEORERI 30 2RH 2 &,
2= B (e bies)
LIchi-T
EIsh. BHEOT FNVFE—IZ, 0E0fi=0 Ok, B/NEEMD

IE S 2 (=5 fo bies) (—b)=0
afi £=0 $=0
Tiabb,
—2de s b+ 3 (0 fs + bies) be—i=0
$=0 t=0 §=0
H B0,
e D bies s bimi=3ds » bt (1)
§=0 (=0 =0
&5 5.
LT,
¢i—s=l§ bi-s + bt (2)
ei=X dp* be—s (3)
=0

Ll RRRAHEEOE CAHEMETH D, BRIATIEIY LRI & OHEMRBEBEETH 5. (2),
BRTUOAZTHES]|Z 2L,

PRI (=0, 1, 2, -omd) 4
Lz, FARERNTEL RO L HITE 5.

P o\ (S o

be do oo ol | 7 N

¢:2 ¢:1 ¢.0 ............ qzsm_z }:fz = (’0;2 (5)

¢:m ¢7:71~1 SI;M—Z """"" ?:50 J%n ?;m
BREML CEIRIVA RV EOHENE T Vs (1) ZRDZCERTESE. TD7 4 VERIDA
THES GHEHEEF—2) %248 (Convolution) 32 &, FEOHMNMIEL O BENIENELS XS IHIE
KD BT EMNTES. Figure 5 B EOESLERIELZRLTH 5.



26 M. OKADA, A. UCHIDA

moo»

| o, & xU, MsEowE |

AN BLU—ZA (X) DHELWINDO VRIS
FREROHL (W) KANS,

I

WINDOVWDQEIHY Pros 2ED (A) CAND,
(A) & ERFENOMKE B,

I

[$: # (0) KART, ERLRROTIEHE T 5o

i

[a - z2=¢

(IESL 780
WRWBPREDICTIVE DECONVOLUTION
DARU—2 (1) 235,

EffpE DA (2)

i
( Hi77) (AJD) ( F~NL—2%)
voo= by b (g )
i
iyt%mﬁf-ymmwaéa 1
£ v

Figure 5 Block diagram of the signal processing.
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Figure 6 Five types of COM display patterns
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used for seismic traces.

Figure 7 Track chart of seismic data acquisition,
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Figure 8 Amplitude spectrum of seismic signals.
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Figure 9 An example of wave form of received seismic signal.
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Figure 10, Flow chart illustrating whole digital seismic data processing.
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Figure 11 Seismic signals shown in Figure 9 after application of digital band-pass filter.
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Figure 12 An example of processed subbottom profile.
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Figure 13 Original subbottom profile obtained by analogue

recorder onboard the survey vessel.
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Figure 14 Section showing removed (dotted line) and enhanced (solid line)

profiles.
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Figure 15 Two trace gathers showing the effect of removing multiple reflections.

(a) Before processing. (b) After processed.
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Figure 16 Structural configurations shown in Figure 12 after interpretation.
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