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High—resolution Shallow Marine Seismic Survey
using a PC based 8—channel Seismic System
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Abstract : A PC—based 8-—channel seismic system has been developed and
applied for bedrock mapping in near shore environment. The system is
composed of an analog signal processor and an A/D converter installed on the
computer, and a streamer with the group interval of 5 meters. The system is
accomplished with a data acquisition program which controls the system and a
data processing software. With the PC—based shallow marine seismic survey
system high—resolution 2—D marine seismic profiles which have high S/N ratios
can be obtained after appropriate data processing.

Keywords : PC—based, shallow marine seismic survey, analog processor, A/D
converter, S/N ratio, high—resolution 2—D seismic profile
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Fig. 1. Schematic diagram showing a signal flow of the marine seismic system.
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Fig. 2. The 8—channel data acquisition system: (a) data acquisition system (b)
8—channel streamer. o '
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Fig. 3. The Multi—MSDAS for marine seismic data acquisition.

8Ad AF @ IGEA A AEE AoEdEM AR E HES] AT AEHE ZTEORS
MR, AST A5 HAAANYE fdtq AEA ZR2IHEAT A EETh
Fig. 32 AREFHS T2I1HW Multi—-MSDAS (Multi—channel Marine Seismic Data
Acquisition System)©]™, Fig. 4+ A3 A48 T2 Multi-MSPro(Multi—channel
Marine Seismic data Processing system)©|t},

- 189 -



G mmmsm ‘I'mfo\llw—w,' N co
] | o oo I‘“.fléo e : nnmmmmm s |
| [ St Baleh !
i -] **F"'ff ﬂf‘ﬂ“i' EF"'“ Mf‘“ . :::m !1

: r—;] mwn[__: mwj—f mrwm{ﬁs” lmmnmnnm,__J “

Nlr

r‘mm e

WNT‘“’T; er"ﬁ‘ ;‘:i lmmmmmu__]

Flg 4 The Multl-

3. 8& Xz FS

2 A7A A 8 G T EA ALRE o] &3t ER 7—‘1%

0 m‘
|3n |525 |ﬂ |m |Gl) |825 mn

MSPro for marine seismic data processing.

SRET

S48 400 HzY F94 EA L ztE= BenthosAte Bubble PulserE AlE3tg oo,
A71e 8ild FA7)E o] &3 AE 7|E A AHS Multi-MSDASE ©]&38to 3}
Az A AHA dFAAd s dJGEAY &4 EAEE Fig. 59 Zoh
A8HE A= 7MHE FHEHAGTE IF 4T delx AAERT, dFAE F47)
I§7ELE 5 moly, 93 R HA AdHe XA (offset) S 5 mi A AR} A
2 FF 3 0.1 ms, AR 715 A2 204.8 msZE Ald 9 204871 dHolgHE 7| E

st AAe A2HS

w7 == Table 134} Ao}

Table 1. Data acquisition parameters for multi—channel marine seismic survey.

Survey Area

Gaduk—Island

Pohang

Acoustic Source

Bubble pulser

Bubble pulser

Number of Channels 8 channels 8 channels
Group Interval of Hydrophones 5 m 5m
Source to Streamer Offset 5 m 5 m
Shot Interval 0.5 sec 0.5 sec
Sampling Interval 0.1 msec 0.1 msec
Record Length 204.8 msec 204.8 msec

Analog Processing

Gain X5, No Filtering

Gain X2, No Filtering
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Fig. 5. Layout of shallow marine seismic survey.

4. X=X

AgAgE E A7 MLd Multi-MSProg AME-ske] AAIsE Tl Multi—-MSPro:
3T T EF, o5 I, HEERA, UXd ¥HEY, 523, JEF, T3, @
239 #A3E& A & 4 vk FFTE o[ &3 F344 43 Semblance Spectrum<
o] g% £ 4 JlvE XS oH, FES dFAd NG SAREA 59 A
g #}4L Fig. 63} @t}

Fig. 72 X% dloJg] CMPe] dist £ =849 €4°]q’ 1,500m/s°lA 2,100m/s 3 E
ol £T BYXE Ho|n 9o, ZF FAA Ui FRAF £E3tE A9 E F Q.
otk ZAAE A E FdY SN E FHEAHE BEF ;,lfrﬂl, Fig. 82 79 & —‘?—‘?ivﬂg'.ﬂl
A, Fig. 9= X& 9947 YoA 5T A28 Azxgsled 9L HF 2314 ddx
oty e g 7 tdFAde] T AT FFL2 HIAA A F g FY F23
g A3 9 Ao

4. 2E

PC7I%e] TEAd ¥ BARAL A2WS o848 Y AR PA: A A4
A A B2 $ALY 2 AARA Fol sl B89 olth 3] PCY Fw)
719 F4¢ Bde A% SRS FAS US ¥ AR, ZAHA S A5
A ST PCTIRY) NAus 8 AEE olfstel JHE BRI £

- 191 -



SEEREEE:

FUT olX HEHME SR 3§l ARHSE E AEANYE AT 23, 1EFA
o @43 7158 4 F ANL, dFAL g% AL E FHS s ol 2
o] PC7/Ixte] vF e FH%“- ’%"34%‘/\} A" AN ot F BEY w3, FAF
< AR gqYsA &88 F A& Aolth

T, FAZF, 2001, PCE o] &8 A i @G A8HE L Aol #& 47, 2001
E EAEYI =T, dxs¢Tes, SAgetE, 20019 5€ 18Y ~ 199, p. 166—-171.
q, 2HW, AP, A, A, FAA, 1992, FAA nd @4 A2HS ey
T(1), #7144, 101p. :

, 1996, PCE ©] &% 6 AFA @A} FAAEY 5 € A, #3445 34, 33,

92y, 7d3, T, 293, AR, FEE, &Y, AFA, 2002, cjojd g 634 A&

“1—3— £& 13d AR A SR GAL AT EAGANSE A48 SEAXAF "G 2
of Bt RellA 8 A =&, ¥FA T E AL, p. 24-45.

- 192 -



PC>) %} 83 ¥k DA} A 25 o] B3 AN AHA B}

| cMPsorting |

| Gain Recovery |

Deconvolution

X Parameter Test
Deconvolution
A 4
Digital Filtering I
. Velocity Analysis
b (Semblance Spectrum)

I NMO Cc;rrection |

A\ 4
[ Static Correction |

h 4

[ Song  ——

Fig. 6. Flow chart of the multi—channel seismic data processing.
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Fig. 7. Velocity analysis applied to the seismic data obtained at Pohang area
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Fig. 8. Final section of high—resolution shallow marine seismic survey obtained

in Gaduk—Island survey area.
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Fig. 9. Final section of high-resolution shallow marine seismic survey obtained
in Pohang survey area.
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