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Geophysical Exploration Data Processing System with Optical Media

Hisanori KIMURA * and Keiji KASAHARA *

*Solid Earth Science Division,

National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

A seismic reflection survey has been conducted since 1987, and the seismic data stored in IBM3480 type

magnetic cartridges. Since data are recorded as a magnetic signal on the magnetic tape in this media, the

depreciation of data quality is inevitable and not appropriate for long-term data storage. For this reason, data were

transferred to optical media (CD-Recordable), which is considered able to store data with high quality for a long

period, relatively easily. In addition, for the efficient usage of data, a classification rule of data arrangement in the

hierarchy of the directory, which consists of the survey name, the line name and the process step was established

before transferring the data, and then it was applied. In this way, the data of 19 surveys, which were conducted from

1987 to 1996, were transferred from 854 magnetic cartridges to 263 optical media in total. Furthermore, for the

efficient usage of plural media, a data processing system, consisting of a CD-ROM changer, a changer server and a

data processing terminal, was constructed. On this system, plural data on the plural media are expressed as one file

system, and users can utilize them in the same way as that of usual local data.

Key words : Seismic reflection survey, Optical media, CD-R, Data storage, Classification of data
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Fig. 1 IBM3480 type magnetic cartridge and optical
disk, CD-R. The scale is 10cm.
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Table 1 Characteristics of IBM3480 type magnetic cartridge and optical media (CD-ROM, CD-R).

Magnetic tape

IBM 3480 magnetic cartridge

Optical media
CD-ROM, CD-R

Size Width 109 mm
Height 125 mm
Thickness 25.5 mm

Diameter 120 mm
Diameter of hole 15 mm
Thickness 1.2 mm

Method of data storage | Magnetic material on the tape

Grooves on the plastic basement

data

Method of reading | Magnetic head touching the media | Optical head without touching the

media

200 MB
168 m, 38,000 bpi

Capacity

650 MB

333,000 block/media

2,352 byte/block

(user data block 2,048 byte)
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Fig. 2(a) Example of seismic record on multichannel
seismic survey off the east coast of Izu Penin-
sula, 1989 (CMP gather). Each panel contains
original gather, mute, result after the process
of bandpass filtere-AGC-deconbolution-NMO
correction and stacked data.
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Fig. 2(b) Example of seismic record on Multichannel seismic survey off the east coast of Izu Peninsula,

1989 (Migrated section).
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Survey name Line name Process step Data file

[Media root|—T{survey1}

{line1}

{shot | datal data2 -
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Fig. 3 Hierarchy of classification of reflection data based on the survey name, the line name and the

process step.
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Table 2 Name of each class.

x4 1SO9660 level 1D D000 D0O0D0O0O0D0O0O
goooooo
Table 4 The restriction of the file name and directory

name due to ISO9660 level 1 format.

depth | classification Name of directory Possible characters | Alphabets(a-z), Digits(0-9),
1 Survey name | Shortened name of real for the name underscore "_".
survey name Large character and small
2 Line name Real Line name character are not distinguished.
3 Process step Shot data(shot), File name Not exceed 8chars+suffix 3chars.
CMP sort data(sort), Directory name Not exceed 8chars.
stack data(stack), -
migration data(migrtn), depth of directory Max 8
depth convertion data(depth).
£3 0o0oooooo0o
Table 3 List of survey name and the line name.
No. Year | Survey name Survey name | Line name
1 | 1987 [FEREHTHE izuosm | cdp88
2 1989 | REEI NS Ty A A itovbr cdp89a, cdp89b
3 1989 |RERFH=T H izuair i89 1
4 1990 | AR5 i a0ER izuair2 |i89_lre
5 1990 |/MHFA+B odawara | 90as
6 | 1990 |mE#EErT 7 nankai | 90ph
7 1991 | 7L — MEEAZRR(HS) plt9l 91pl2b, 91pl3, 91pl3a, 91pl 3_3a, 91pl3_a
8 1992 | 7 v — MEEHEAHY) plt92 91pl1
9 1992 | FHRASA 7B ¥a X tanzawa |t91lva
10 | 1992 |BAEEE SA T a1 R kantovbr | linel
11 | 1992 | T#HVSP shimousa | Vsp
12 | 1993 | 7L — MEEREH(H5) plt93 91pl2, 91pl2a, 91pl2 2a
13 | 1994 |7v— rEEmBEHS) plt94 94pl4,94ph,94plcl, 94plc2, 94plca
14 | 1995 | 7 v — MEEEBHHET plt95 jn95_1,jn95_2,jn9%5 2 1,jn95_2 2, jn95_3, jn95_4,
jn95_4 2,ijn95_4_3, jn95_423, jn95_4123
15 | 1995 |BAEFH ‘95 kanto95 | kan95
16 | 1995 | KERAA T ag R taiyoh ty95a, ty95_1
17 1995 FERRANA T YA R tatebys tat95_1
18 | 1996 | 7L — hMEEMEH(HS) plt96 96¢, 96ba
19 | 1996 |f&EHk (B) (8H) narita n96_1

N R




oooobDoOOooboooooobe40020030 30

x5 obobobooobobooooboooboboooobooooboboooobobboooobobOoOoobon

Table 5 List of surveys whose data are transferred and the No. of magnetic cartridges and optical me-

dia for each survey.

Select media mechanically
and read data

CDchanger
(Pioneer
DRM-1004X)

Decide necessary media
and control changer

Changer server .
) File
and file server
(Sunmicrosystems access
— user
SparcStation20)
File sharing
by NFSmount
Data processing File
terminal access
(Sunmicrosystems —] user
SparcStation10)

X 4 00000Oooooooo

Fig. 4 Block diagram of data processing system.
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No. | Survey name | No. of magnetic cartridge No. of CD-R
Shot Sort Stack | Migrtn | Depth |total
1 1zuosm 2 0 1 0 0 3 1
2 itovbr 2 2 1 0 0 5 1
3 izuair 22 22 1 1 0 46 15
4 izuair2 9 6 0 1 0 16 5
5 odawara 2 2 1 0 0 5 1
6 nankai 59 59 3 0 0 121 41
7 plt91 42 22 5 6 0 75 23
8 plt92 69 21 6 3 0 99 31
9 tanzawa 0 2 1 0 0 3 1
10 kantovbhr 3 3 1 0 0 7 2
11 shimousa 4 1 1 0 0 6 1
12 plt93 24 12 1 1 0 38 13
13 plt94 0 13 11 8 7 39 7
14 plt95 78 50 17 3 1 149 43
15 kanto95 4 3 1 0 0 8 3
16 taiyoh 5 5 1 0 0 11 3
17 tatebys 4 2 1 0 0 7 1
18 plt96 135 66 3 3 4 211 70
19 narita 4 0 1 0 0 5 1
total 468 291 57 26 12 854 263
optical media OChOoOoO0oDoDOoOoooOoOoooOoonooooooon
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10 Cohen, J.K. and Stockwell, Jr. J.W. (2001) : CWP/SU :
Seismic Unix Release 35 : a free package for seismic
research and processing, Center for Wave Phenomena,
Colorado School of Mines.

20 Doculabs, Inc. (1997) : Compatibility of CD-R Media,
Readers, and Writers, Prepared for National Media Lab,
Doculabs Test Report : Doculabs, Inc., Chicago, Illinois
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