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A NEW DATA AQUISITION SYSTEM FOR MICROEARTHQUAKES
BY USE OF TWO PERSONAL COMPUTERS

By Norio Hirano, Kiyoshi Ito, Takuo SHIBUTANI,
Hiroo Wapa and Sefsuro Nakao

Synopsis

A new data aquisition system was developed for the routine observations of microearthquakes.
The system consists of two personal computers, a 32-channel 12-bit A-D converter, a dualport RAM
and a 600 MB magneto-optical disk unit. The system can be also equipped with a GPIB interface to
the third computer, which enable automatic data processing or data transfer through computer net-
works. The programs on the system attain real-time delay-trigger data aquisition, real-time monitor-
ing of data on a display to watch the conditions of stations and manual processing of the stored data.

The systems were intalled for test at the Hokuriku and the Kamitakara Observatories in 1992
and have been successfully operated for earthquake observations. The old analogue-recorder
system at the Kamitakara, the Hokuriku and the Tottori Observatories will be replaced with this
system in the near future.
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T2 OB X - T, HMENMEIWKTE0OTHLL, BEVNEBILS L5, F—20FfHE
DELLETTETEL S, EEOMELL5 L0, BERLIBREND -T2 F, FOMEIE»INS
DTH->T, BRENALWT — 2L HHER L THERN e, b LEBHRXBEROE 1T858,
REGTOHRIBEC X - C, BEEROBRIHERC L - T, TAELIBEE LTI LvkknThr 5,
DL BBRTERT - 2 0EREFET TRV 127252 blcn, BETHZ L2 LD, HOLF—
20EEFRT AT TR, HBROWRCRBIITVTHEA S, RIL D F— 2 DERYSHELFT 245513,
AREGE T VE AT S ANVTREELL, 2V . — 2 - IBABFEOHENT — 2 FIHOER
Diepih, MBOMECELSTHLDLBbh5B,

SEIOHFERE LT, EHREEOEEELICIITHE T 600 MB 0BBYFHOXRET 1+ 227 (MO) A
THZLR LI, BEOTFrIF—2DF 2 ALK LCRANOBSCEL - Lo L, Flolg
ShoaMoxT oA FRCBERL, SOCHAMECECF—2Lb Lo AT aARBETLL
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VAT AOBEHERE, RELDPTCZBYOFHED DD, —2ik, 1ABD CPU TLTOMELY TS
pREFHRE, HHED CPU 2FOHNLAELY L, 2 TERIRTCTLMBROFRTH S, 2ROH»
LIsAHBBEHOT — 2% ) 7 A 24 A TRETHHE, WiE TR, BEOABIEN Y > CPU 12} Tl
<, BEIRR, THRE~OSFOWEILEE D, —FH, BEIAEENDS S CPU »ERERT
B2, ThohEVCRERLES HEAERATIZ Ll b, BEAALERHT, MBLHE LTl
BRETED, 20X KB THREINRC VAT A%/ ESBILE L > TRZOABENY B L 5
BT B LAY VA OV /LEFATW S, Zhika v Y. —& /%, + 7 -7 D@RM% CPU »
PR & TRAR L%, BEWTTlel, BEEND D, BRCE->TI WV HROB AT ALHBEL
TR EERF-> T 5,
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BuL, BERPOEOME (J-Array) OFEHRNZE VAT 20 CELRATW A LD LERNCRA L THDN, &
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F) OBHRZES % 200Hz D% 7Y v 7HETI2E y r O ADEM (7 > —~ 181, FO8A04) %L, F
VA —HERCERERRILE, VT A8 AONEY X, HBEYEE LISHE RAM (7 » —<A8,
F98DMO1) %38 LT CPU-2 i 5~ 2 %1 5%,
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Fig. 1. Block diagram of the system. The system enclosed in a dashed rectangle is reported in this paper.
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LT3 ,AD BRI W7 — 2 OB 2 RAZIHBHH T—AL, FOBILBEDOT — 2 W L TRFOF —
B ERL TS, foTC, EROBHEIIBHE LD, = OBORBEN CRERMCT — 2 DR
W EFRREZRE LTV 5, BEREIHRFEOA S 32 5150M & BEIh BT L,

CPU-2 ~OR - EFAER, v 7Y v 7 OOR R E RAM »BH L TEXTAZ LT
VW5, 3t RAM BHOEREXEEIFEBCEETH D, MOABD L1 3 v /BB L T—EOEXEY
18051 FEfL L Lic, BEF - 2OXEALBREDOF—2F TR 1V 7Y v /o | BOEXT, &
FOT— 20063 3EOY V7Y v (18051 + OEH) o 1 BMOBEXE TR EF 5 HERE-> T
B

CPU-2 0fl h A HOBEEMELLIL, (A) CPU-1 126D b ) F—F — 2 5%, (B) 3AB D CPU LD F —
SEBEBEROETH D, = OBMEMLL, ~~ vFETi2L, BASIC OERTHELLL, ZORDE
1%, BASIC DAEE AR EFIATA Z Licin b2, =—+—1it RS232C, GPIB, =v &, #—#—F
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IO IR~ — FRRAL TV 20 CEL eV, £ T4 LIk% LT BASIC ®» ON GOSUB X (7 »
VY vE—TOARENRR) 2FIATHE L Lic?, FhiL, MY T -bbhotebE-HE— F
BIOS 7 =27 s ANZEET » v 72 a VEF—DF— EREBEREL, Blhb 7, v 2y g v —HiE
ShTEHYRRLGRELIL ST Ren?, 38 RAM BOAEL —F VAL HEYBTOTH B, = DFH
tick by, CPU2 BT, £2TOEhiA%% BASIC THETE, V7t v=7 —OBENER LI o
h, BECETRERBEROB VAT AL THZENTEL, CPU2 OF 4 A7V 4 RILV AT ADWE
BEeRTTHICOEEEYABL TS, PV F—DREPCI I F— L7 s AAZBRERERTS Y AL
HEs, MORBRLTAHDENT — 2 2EBCRUOH LCEFRT2EHEELAD D, =0 2 DOEEIE
BBG v EXAHETH S, b F—phh 5 ERENCEESD I EbLD, F—2E%, 7,0
HOTF—FBEELNTAL 7 2 A VOBERERTSE MV ¥ —EEICL S, 2 LTRELXET T3 LD
EHECR?,
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LirL, 2462 —-Fi30RME 1 7v—a:Th Y ) PAF - 2RO TCRETHD, VAT LA TILER
DEA 22— FOBFEY 7 P VA BLO TR BEF - 2 0XBEOBHALYECED L LTHE,
KBEIHLOT — 2R > TR B2 HFEXBRBE LI, 2% b, BHBEHOBAIL, T THLOFA 2 —
FOMNLER D ORHALERNLDOT - 2RI > TRDTEE, LOEHECcOF— 28xEHTHE, 0.
VIRLADOEE CHRECHESLNTES, BEF - 20RHORAY B EN & T5 13, BN LD
WEEXRTEERCT—ZDAE) -7 FVARLAY 2 vORNBERFTOBRYERM L T LB D5, B
B ADERBLELTHTE D, NBRTIBRTCHRRLABEOR DL - T\ b, 2BDA
BRI OBESEHB LT, BN2ERVCCE/RCHEN (BEIX0IDMOERCHE) L, ARG
P DOBRAH T BRI ONRA L —HERB L5 LTS, AEYLTONEL h BEEIY
ABRIIZEOHE D ARETEHEN DS, MS-DOS (INT21H) TREOE h AL MEL v -0 ¢, BIOS
2 - (INT18H) CHE%EZ LT3, Thbb, BREHOWES & AR OERDO592598 & —B Lk
B4, ROBEBLXZTLEVEeE¥eBRBELTCS, 20X5K, BESIRTLERE LTHIE
LTw30T, #gihich /4 ABBAT S ERFIBE LR TR b o BRI BHNcELT 5,
¥k, ZONBRGTOBRRAIL CPU-l o TEEKERRLTED, BBt E0F = » 7250 8EE 8B L5
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AYAT ACOMBIENOHERY 7t v=7 —THELT%, —BHLHEFEL, ADEBRA
VEAATZ 4B - BRI ELEREE (P F—v=n) LORKTHEYTA2b0TH S,
FFT BRI EDToENT 48— BB, VEAMEL ATARYTHHETIRBRO 57 4 L & —
BERTER G, AVAT A CTREESELVE - ToDE, BEO 2B ECE b BoOBBEES L
Big7 4 v & — B X BFEXERE L, HECEBERSDRIRLS OB LEBICIEE I IS
Thb, FBDOIRAD 575 AND 233850, \WTFhho AND Ak rEi LSS by F—F+ v
7% OR THALTTWS, BREMN, IHS L IR UBRIVEEEIND L —HODRDHEL K 5,

FY X —OHINE, ¥, BRHEXREMEN» LS S 0BT 5, BEEOMER, ANF— %7 4 08—
BRI X o THLRIEN DAET BRTOBRHELZE LS\ ol el s L, Z0ESRDS L1 Lds
ADRITPYH— UV EHB LT BEYREMBELTHOTHSD, £ LT, —HOREMBOZXTHY
F—HETBOTIRIL, BETF-2HORDLILTF - 2050 bLREM[YELEL, F0BKOXNT
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BB, THHLOBEMMGAEBERERIL Y F—ftit->THE D, BHPIRETHS,

VAT AEBOEEL, BET -2 X2 TEe AL bOfF (800H) 2HEHEL LTRELTH D, BIBD
o, EBEHTHKEERWT, ThThoOREOSHROBRHE (p) & FHE () DEDHESHE (1p-s1) 2
FYHF = VR (TL) 2L B ECREMTH oo b BIEN B, ZORBIY VTV v 7D LB YE
L, Sy TREFEETH-LBEORIXMEAL, S TREFRBETHI-HEBEOX I 2REL, F0OKH
% IN 15, WORMICHIBEAA > TELBEO INIKS AR LR, b2 BBAKEL TS,
BRBERLAVARD 7 A ZBASTERED IN /X, Fig. 3 2, BEROLOWHNED X
SEHEBEZINTVHBERIC L TR, WORMIKIT AN YERE L, BBTE L-ERY A5G
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& Lic,— 88511, BB TS, S5 TL OERTEEN AR BA TE-> LRUBEH CTH 5 ANEEO T —
2D LI OELUEHNEBLIBEDTF — 2B IN ETAHDTH S, ZORTRELFHLBL T~ %
OEFINL6BETH B, #F, INHIDHHHEEE ON= ) F—FHEO—D) BB, O
S HLMBEUIBRE IR LTI F—7 5 7%, INKDNOBFR I F—7 5 7 %BEATA
BEYTHDTHEB, D75 708EH CPU-1 BED O —HITRRIh 5,

TOHECERL, BETPHEEHIr —RAT 4 A2 -DBEYTEN, CORHENORKELATHE
NEBREOARERTAHE T AR T 4 A E —DBE LS L THE, EVEB2D L, BT
BHORBHRE T, ADEEOFCREOXZVCEAERIVELFTNhIE, HWBELLHETLOTD
B, TD7 4 A E—-DEMAERIFEHTARMOMB (F—28) Cl-TRED, TORYRITHIER
{ieh, Fig. 4 12, ZOHETr I F—7 53 709 BEb5BER ERBERLELSC LTD) E
BL, *0BAERLAEROBFREYRT, REIBEHTEHOXELY 7 - 2K TRLLTE ), BEIASD
BT, A Ths, BEROBVHNR LY F—7F 7D SBETH 5, sf = 200 Hz, TL = 100 mv
CEELTRE, ANEEOKIEEIL, o% 150mv, A% 200mv, B%400mv & 38 Y i LTADRERY
Bz TEYAN, BB TPHRMEIL0~500EE TI2B D ThH 5, FlziE, BEEHXKMEETEC L

< Delay time (15 sec.) >
Y~ "
Head of delayed data New data
adjusted to accurate second.

<+— Window

B

pB pA

Fig. 3. An example of a wave form (solid line) and its moving averaged one (a dashed line in central part)
and threashould for triggering (dot-dashed lines in upper and lower parts). Six data points exceed
the given threashould in this case.
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Fig. 4. Relationship between number of data points for averaging and frequency characteristics of the pre-
sent triggering method in the case that sampling frequency is 200 Hz and given trigger level is 100
mV. Circles, triangles and squares show input-signal levels, 150, 200 and 400 mV, respectively.
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6. 774 NDOERK

7 7 4 VO CPU-2 © 0S T % N8SBASIC (MS-DOS R) Tfift o T\ b, 7 7 4 A DHA XiX
R—vy 70 64K A4 F OFIBRZ X D, 6031 » OBAERTH565,520-31 b (5468RT) & L1z, —>
DAY D7 » A ADBUL, BERRE (158) L+ V¥ —F VoM (74 v EyORRILE) &Yy —
F 7o Th b OB O SERRITHRELE, W = 68ET2L, BVD7 » 1 ADEITIZETH 5,
HoT, 7, AVDENBVEBRERWEBTH D, EREOHBYEALEEL 7 » 1 A BIXE D,
CDXSIBEDOT A NEERTHOLDESTF 4 V2 ) —RFBA L, =201 XV bR LT,
FYF-BAHTHLERARTROBDOTOMETDILEYFIF 4 v 7 )KL L, TOTFTRE]R
F—27 s A NVERBIERTADOTH D, 7 » 1 VEAREESBE 2 XFOBERBEEE, £ LT3 XFEOHLE
FRIIL7 7 4 A OFERIRCIG L0012 5999 % TOERER KT T 5, EFNGFOHRLLET7 11
OEHIIBERBLABEE, OV 7 7 4 v2 b Y - FeelEh, TOTRERERFLRZ0INLETE Y
A NVERBRLTTL,

MO DEMARIFHET 616 MB ORIEEBEY L > T b, —0DA v + DEHEFELODEETH L
(15D 7 7 1 1+ =982,800B) 640fHD D1 <V P X BB TESD, Ch3BREOT7 Fr 7FRTHEZIRT
Wb MT O4ENMHYTE, 2B SORBLTVSEZRERER VT MT 0 8ENHDF — 288
MO —HIZlE->TLED, 54 v+ MOESIL, 124 v+ TT7TEY) -2 MT L HXTHIADER
ThH5B, H-T, REBIIEREEBELTUINLURORETHELC Lticd, MO XTI vEAY
A MO TRBEOEE LB ORVCEBETH 5,

1. 771 LDBRREBEERR

CPU-2 T, P Y = BB A Ry v &S, VY H B, Y ¥ —$E L7 AND D271 — 74,
7y ANVDREH I Vva—~FVELKLYVANT ;A A%FED, MOREBRELTVS, 2DA XV &S (b)Y
F—ORE) 12 MO OFETOXAEHTH Y, BEOE*TE LB, LTERERLLTOY R
72 ANEEBLIR LT WA, VA MERCERTELZDOR MY F -0 —BERLISEETOH 7Ty
V2rY—BThHY, ¥-BETLEVAIONBLRERTRTEIZENTED, PV F—F—2 %%} 5L,
BHROEBENSLIELEIBECHE 1T F 4 V2 Y —-BHEERINRS,

BEDOE=%—i%, 1V BEOHEEBRLIH MO 554207 - 44 (20.6480) HNAHZH, =
VEOY TN —F Vv CHECEERETREND, A VAe) —DHBRCIBRKSEDO7 » A L ETANT
B2, 3BBD CPU NOF—SsEREAO TR /7 AFREBR L T D 4BETL L, —B2 %
) —REBIN2064BMOF — 212, F—HFIFC X VIRECHMBOEFESY LB Y 2~ 3B TER
T5, ¥LFD7 4 ARFJDA <X v F BB INTBEIL, £OEE MO »6BANL, £ToEVY
2R —THIEHNTRETH B,

Bl To MO DEAORBRIL BHA, MOEEAD 2 € — Dbl EOBEDORFE Y H L ATHE
THHEH, MO BECEEAIEBEINTORWVENT F ) F -0 - B SIESLHic MO fHikriEse
Ik bicv, IV S TERERELHEEBLTLEY,, CPU-l 0oF —22BE2Eb->TLE 58 hn
BHBBLTH B,

8. & » VY ([

CPU-2 ¢ BASIC DB + U ¥ — P TR HHEIBKHB 2 H 5, BASIC ¢t CPU & 7 - 25k
T 5% A RS232C ®° GPIB 7 X2bh 5, SHOBMETER, ZOvAF A GPIB 2@ LT3&ED
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CPU (Y avh7—s2F—vav) REEL, MO HoRHFOEK 7 » A AR EFTEXIR?
FETHD, 3EEDCPURUNIX TOCERLLFBRERTLETE 2BEYENR, BRREDOED
1bis FREEDO 1 RN 2 A v 54 v CABTHZ LAEEL Db, B INS 64 AREHREEFIH
ThHEXRBOERT - 2 2 BREXTE, SBLOF -2 XHh, FHROX VI LB} EF-2DF—%
NR—AMLEbRIETEBR LD LRbh B,

AVAT ADBEC L Y BREEMOBECEENBERT /- 123 Tlel, 2%F07 e 7 MT
o Toicd ORRBR/ID T — 2 H— DO MO KIRD B Z LM TE, ROFRELIENOhALVE
DEFZHEALTCVWD, IBITIE, £V E—DIiz2a V. —F—TLILTEhh-T-HBHABLLR , b
7= 7 Ehiy 2 VBEOBB TIEL D, YAT AGOMBERBROERIC L5 LRI,

KUAT ADRE, ER, RESCE4 TR LTV E, BEYRIL-TTE o0, HEHEFTHE
FHFRE v £ - DN, N5, FBRIE, faLgth, BaIAE, TEEZOBRICECE#LES,
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