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Seismic Data Processing System Using 8 /16 bit MPU

By Satoshi Fujn
Department of Geophysics, Faculty of Science,
Hokkaido University
( Received March 16, 1983 )

A seismic data processing system using microprocessors was designed. The system
consisting of an 8-bit personal computer and a 16-bit one-board computer can play back
seismic signals recorded by a long time data recorder in digital form by a high speed A/D
converter. The digitized signals can be stored in 124-kilobyte memory under control of the 16-
bit microprocessor. The 16-bit one-board computer being controled through an intelligent
terminal function of the 8-bit personal computer can display the seismic signals on CRT. The
digitized seismic data can be also filed on mini-floppy disks and printed out to a graphic
printer. If an intelligent TSS terminal function is connected, the data can be analyzed using
a large digital computer.

The multi-CPU system for seismic data processing is efficient and economic in a
playback process compared with the previous playback system which uses an optical
osillograph. This paper is to represent an application of the microprocessor technology to a
laboratory automation in a field in geophysics.
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Table 1. System features.

A High speed A/D converter
O with large size buffer memory
o filing to floppy disk
A Intelligence TSS terminal
O print out in on-line mode
O transfer files to/from floppy disk
O edit in local mode
A High performance personal computer
O multi CPU operation
SY6502(Apple II) BASIC, UCSD P-system, Assembler, etc.
Z80(Soft card) many languages & applications on CP/M
HD68000(H680/TR) Assembler
O many 1I/O’s
2-serial port, 2-8bit parallel port, programable timer, 2-floppy disk,
graphic display, high speed printer

Fig.1 Seismic data processing system.
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Fig.2 Brock diagram of the system. SIO : serial port, PIO : parallel port,
PTM : programable timer.
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Fig.3 16bit one-board computer (left) and
A/D converter (right).
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Table 2. Features of A/D converter controled by 16bit MPU,

Input channels ~  -weeeeees 4ch. (16ch.)

Input voltage ranges --+-eee- +10V, 5V, +2.5V
Resolution ~ seeeeeens 12bits

Sampling rate =~ eseeeees 50kHz (=20usec interval)
Buffer memory =~ ceeeeeees 124k bytes




8,716t v F MPUIZ & B iR T — FMB L AT A4 293

I-FIRRBEN TR KRR I —F £V 7 b Y2 P oBboR, 1N ENT— 5 21
DAL LES BB, TS L TiE, H680/TRD AV DOW 124 X034 + 2T —F DXy T 7
KHTCHBI LI N THLEOWMYIAALRTRRICLZ, 77V, bnar -3,
Apple 1t H680/ TR O E B LN T a s TN L =hb TLHEETH 5.

M. > XF LDEEE & IRE

RENFAR, S La—F) - FE-RE (1979) itk W UBELMEFRREL, A/D
YN—FERI—FERDL 16y F MPU BNy 77 A YH—FRCR B EI A LT PO
Hr&477% 5. Apple IIZH 680/ TRODF— I F M 5o T B ERBICT T 74 v 7T 4 ATV
ACh T ->TEN, SFVAE-NINERINLT—22777 4 v 74675, BHOFHAR
DL, BARED O T —F T > TN T UCERL, FNEMHPL LT >TT T 7 4
ZHEE L THOHEAMY 2 RIC L TwWa,

AW oER, ~—Fabr—s LT ,bli il -4 1l
TT74 077Ny Z—IZFig 4D & T e qi‘!‘,,‘%‘(Wﬂr,'}'\frﬁ'{’]{W\ﬂyﬁ%‘;’ﬂww

HEBLIENTESL, ZHILEEDTY > ¥ i

ﬁﬁ *B& T J: < ’ ﬁ‘ﬁﬁi T 01% ﬁ Wﬁg fi@%@ %B ~~~~~~~~ B B et R Wit e L] 4 \fb \)\
AIFEAT B ldh S L, F2, K
BF—F e LBEETBEEE, 70y - e e P Pl

T4 RINWIHDIORIENTEL, TNDT—
2 ##7 % Apple TN SY 6502 % Z 80 THE -
TwvA BASIC % Fortran S ¢477% 9 2 & 4%  Fig.4 Hard copy of seismic data from the
ThETH B, Lo L, TOFRPEEEED graphic display.

Wb, EEELBITICIZ R EBEFAT 27 ENTH S, Flz2E, FFTic kY 256 &
227 VBN % 4T 7% 5 &, Apple I1nE# BASIC ¢ 10 555 < 729 3 55, kKEIEH R For-
tran x HIEV — A7 772D 3A N EDH 1 FLNICHAE NG, #2T, Apple Il % 4
>FN Yy ATSS =+ ic LEFENRZE L TREHAER Y v -8R L w5, &
LiZ, 798y E—=T 4 R7DT— % RIFANCERAREIC L7z, ZOBREICL N T—9snai s
TV —-RT70 T T LT T T4 RETHERBE2T 5 AT L, £/, RMHEHKE
g—nhin R L RO7DEETAURTH > W NOERE 7Y » LT b id, FEHD
BZRL728E v F MPU(Z80) HIffl 128 X 054 Ny 77 X)) 2FO7 N I8 7 7 &4
ST EICE D RRIC T o 7,

RETURET bl f 3z i

IV, % & »

CORBERNDZ LI L ) MEOHAR) FOHENFELRERLT L &2 TE 25T,
EDNTPINMMECT =3 % 2b 2l N TEB2S, LYEECHBITLWRTH S, 2D XT



294 oo ®

LEBLICHERE THHIE, HEOBBRHIE L SN 5, RIBIC L 2BH L 51, Mo
N=F T2 TRIIEAEGEL LT, SVEELRETALTY XA 0B TARIIERT
Oy ERETLIENEZLND. FUEENIERE L TE, HAEED (> L XY 7
Oy, 3270y —T 4 RIDFEERRPL8A Y FT7uybEb—T4 27 MT EENDHEA
PEZLND, F7, BEARGTER LY 5 — 213 1200 R—T TSS B ##HR L T 5%, K
BOT 270N & NICI3FEHER T 9600 R—RBREOEEFSLETH A,

LlE, MPU 2 B2 B T — S B S 2 T 242 DWW Tk~ 7255, MPU 132 EREEICEIL
THRAOPIFECE, KEOMRZEV AV THEATIEHANIAAT -2 MBS 2 7 L 2 BT
LOICHRTHE. LirL, E08RICAT2ET B0, F0ighics -7z MPU %
MAEbErz), &5, ZOEESLFROGIRLMZ 2 AR ARGHER & L SROICHSR
LIV RTLADRBETHLEEZ LN D,

BnZiL, TP AT LHABMRICEELPIS 2w eRekBERICHELEL .

X [

FRIE=, 1981, < 4 7uarba— AW LBEMRETASA 23— F - )= e HREL 27 4, KLY
HMERFRATRH, 56, 195206,

McEviLLy, T.V. and E.LMAJER, 1982, ASP : An automated seismic processor for microeathquake networks,
Bull. Seismol. Soc. Am., 72, 303—325.

FAERB, 1970, MEBRMNARKMF— L 2— 4 —oRE, bl mekpi2mEHes, 23, 91-97.

HERE-REMAL, 1979, DAR EBH S 27 L0 32— F{LAKERGTE 2— FHRARYD EE, HE 2, 32, 198-201.

ProTHERO,W.A., 1980, Earthquake signal processing and logging with a battery-powered microcomputer,
Bull. Seismol. Soc. Am., 70, 2275—2290.

SEXTON, J.L. and D.MaLIcKkI, 1979, A microprocessor interactive graphics engineering seismic and computing
system, Geoexploration, 17,111 —124.



