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(A study on the development of PC based automatic digitizing and data

processing system for the conventional analog type subbottom profiler (SBP))
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SUMMARY

I. Title of the study

A study on the development of PC based automatic digitizing and data

processing system for the conventional analog type subbottom profiler (SBP)
II. Abstract

A single-channel subbottom profiler installed in R/V Onnuri records
subbottom signals with analog type. However, the analog type profiler has
many restrictions in data processing and interpretation. Most of recently
manufactured seismic equipments adapt digital data acquisition system to
enhance data interpretation.

An experimental device and related softwares for PC based automatic
digitizing and data processing system were studied and developed for the
subbottom profiler in R/V Onnuri. The device consists of an analog to
digital converter card, and a pre-amplifier as main components. Acquired
digital signal data shows improved resolution after several steps of processing
procedures than the analog records.

The digitized signal data provide quantitative information on the seafloor
such as high resolution bathymetry and thickness of subbottom layers. The

developed device enables subbottom data to be processed in real time.
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Fig. 2. Photography showing the connection between SBP’s output node,

oscilloscope, and analog printer



Fig. 3. Electrical signal plot of reflected energy from sea floor using

oscilloscope
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Fig. 4. Arbitrary waveform function generator used to test the trial

version of digital acquisition system in the laboratory



Fig. 5. IBM PC compatible A/D & D/A converter card
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III. SBP Al43Ag2 9 A3 g

SBPY} o] ©Y 4 - FAVIE Z2dPse HAAFS AF}=
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2a5e BT A8 FAA FE L e 298¢ ¥ WYz 3
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2. ojdz2 289 UX4E 289 Hln
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FolAel g 7154 s HYE st 2y Yol $PHAH $2A
< ol&stdedl, A71M FHHY BAHL 02 sec ol FHM RFHL
ZAY Aggor of 10 B FEe A gt

Al AT S WUl 3o AEE AR FAFEUIETE AEHY
EAE HEEHOE AFE] 93 Fig. 107 o] AA =2YdF 7las
22 2900~3000H9] Egol2 10178t AHEZ0 2 3.14~3.22 secq) l801
Aol dAFete £ FEw teEdoH, P 493 A5 Fus
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T I"AA 473 olgdza A8} HXY AREG ¥z 4

i
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-3, Al53) 2159 A5

Fig. 109 tjx|g ZPEL% YZo A 38A L] T Efo]2g o] FolA
AT Yxpwalglz A== A3 e 2k Fig. 11G), 11(b)oll EA]8}
At} Fig. ll(c)= Fig. 11(0)9] F¢ 99 FAE AZTAHEHY, &
FElgod gAE SBP Al UL olEHoz FAFHSI} 35 kHz
ol e Fo] 2 kHzolA 7 Fd9 £ ujd(Fig. 722 J& AAAH
o2E FA FHEFTL 4 olFHE & F Utk YoM 2 kHz U Y
Zo A3E 13 o FAE MRS FHsgYg iy Fo] 25~
3.5 kHz! W FH HH S AU

I1-3-1. Y E3} HE] % (bandpass filtering)
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FHFE S99 FRAES EdlFol wet ool wet S @
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FAol FAHdA £ mEoH FiAdEE & ¥ m F=UH o =
A& BFA7)7] 93 F F347) 3.5 kHz 0|3 o] FALE 2 kHz 9
F WgE e Iy A9 28 sVl FUY Fasd

9 A5E FAG7) WEol AAXNFOZRHY WAL AE Y= o)
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7HA FeE AAT F Utk AE 5o AFGAA] AN 9% ZF
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Fig. 10. Partial digital output section along the survey line in Fig. 8
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2RE9 oyl £3 FE 5 oA wARel gF FUzSE JuUE
QuH, TA9 Feol 4= s "ot

getd Fee AANT A5 4RTE 2287 AT FIHY P
2 =Ysd BWAF AR AAscRTh oW WP Fs 9
gold Pshe Azwg A¥Hez FaAsE WY $3 e
. 234 GAdH B WE(Fp()E 4 (D22 955
2ol B4 ZusUde 7 T AANINE BES 049 B4 F

T e A 2A st o]§3Tt (Sheriff &, 1983).

1 lwpl < lwl| | wyl
Fy(w) = (1)
0 low | <lw| or lwl> | wyl
o 7]4, w = angular frequency
w; = low-cut frequency

wy = high-cut frequency

a8y, o] %‘HE %34/\]7]%:— Fu9} AAANI = FH5 FAAA

d&ol o o] FZ3 wWale FWEHEY Fo A JHolA Gibbs A&
(Gibbs phenomenon)& Yo <¢HAAHA ZAE Vel A Fevh webA
Bd& Heo HAY ANrt gagd, window FFE ol&3HA o] EA|
g 2% & I

o]8]3F window FFe] dF<Q 4 (209 Hanning window(Sheriff &,
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1983)2 thy E3 "E o AFAREES s, £3E g T3 dHe
Fig. 133} < S uu, o|Z 4AA| A5 3 Eg o]2<%] Fig. 1li(a)el
ZgA17]A Fig. 149} o] A ZAAE L& F Uvh o WHe=

AA Ef o)A Fig 102 JE Y3 AddE= Fig. 159 2o

W(w)=~%-+~%—cos(7rw/T(,,) ¥))

I1-3-2. envelope &<~

SBPZ ZHE s|AAW] 9T WANEE FAvsinusoid)] FENE
wEg WA E Y 7= (amplitude)t A|ZHE A (time picking)-& §-°]8tA 3t
7 YelME Axel FA(polarity) HTYE AZHE|Q envelope T4l
£90] Badjt} envelope FFE FHFIGNM Tl AdEsE A
7= YME WMHilbert transform) 7[F& o183t FHL 74 AT
Q9 B4 FM FT FE AZoUA Yz ARAA ok

sine $4E cosine I WPAFE FES 90° 914 ©]% Bl (phase
shift filter) &-& o|4t WE (quadrature filten)2} sl=tl, o] E = AAE &
#o] envelope® FASEH F83Th X(2), Q(2)8 Az AA A=
AAGe M8 94 olF T sx, Y(2)=Q(2)X(2)E
X(2)8 90° 94 W@A7E IWE WP 9% Az Q(2)%
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X(Z)8 A7t 9dolA AMEA(convolution)d Fejolth o]&& |83}

& envelope AlAIELS Fate AL 4 (3)F ZT}h (Claerbout, 1976).
= («F + )1 3)

NYgEy Y|P AR REQ Fig. 145 4 (3)& ©|83t9 envelope
ANAL=R vt A7} Fig. 169 JER Sloh

III-3-3. envelope 42 & 3}(smoothing with a triangle)

gusel Ade Qudd oo YHAo2N JEe FAY WE
AAstn Autzozn Ree ¥4 HEE e Aot HE3 TH
(smoothing filter)?] ¥F o2 22ty &3} (smoothing with a rectangular
or boxcan)= HA}ZE Felol FEE o]%F % (moving average)Foll 2|3
243 ASZ Fig. 179144} Zo] 53 HEE 3 @914 4 Bz 9
EAFHA BEE e F9Y o2 dAse WYPoltt (Claerbout,
1992). o] WHE FASE UER B 2ok

zZtzt X(2)8 99, Y(2)E &8, B(2)E ¥HY z ¥Hgd IH
g} std, o549 #AE 4 @& 2o

Y(Z)=X(Z)B(Z) 4)
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