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A Real Time Data Processing Technigue for Observations
of the Crustal Activities by a Digital Computer System

By

8. Matsumura, T. Ohkubo, Y. Katsuvama and K. Hamada

Nationa! Research Center for Disaster Prevention Japan
Abstract

A real time data processing technique for monitoring and recording of observed
data of crustal activities by a digital computer system was developed.

For the seismic data. sampling freguency is 80 Hy and digital filters are applied
in order to detect seismic waves, When seismic waves are detected, the dwa are recorded
onto a magnetic tape amd some messages are typewritlen. The tiltmeter data are sampled
and recorded onto a magnetic tape every minute.  Besides these recordings, data we
ternporarily dccumulated in & magnetic disc memory and can be monitored By using o
graphic display at any time,

Furthermore automatic monitorings of the data are carried out for the following
items.

(1} break down warning for each channel

{2} over-scale warning for tiltmeter data

(3) detection of abnormal movement of ground tiit

(4) nois¢ leve] check fuor seismic data

(5) counting of detected eurthquakes at each station
Warning messages are typewritten for these items.

After a continuous operation for about a momh,  feasibility  of such  daw

processing by an clectronic computer was confirmed.
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Fig.1] Map showing the location of the crustal activity observatories under
the network of the telemeter system of NRCDP (National Research
Center for Disaster Prevention).
@ . the present picture (November 1978 )
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Observatories and

instruments.

Srarion

Component

Seismoneter

Tiltmeter

Code  Name lLatitude longitude  Height Natural Telemeter-output
Ny (E} {m?} frequency(Hz) (kine/V) (arcscc./V)
TWT [wacsuki 15755 33" 139°44'17" -3501 n 1. i.IVIO:Z
% 1. 1.el00, |
¥ 1. 1.171075
MUR  Moriva 35°56*33" 140°00* 16" 1 up 1. 8.6*10_3
X 3.7 2.3x107,
OHR Ohira 36°21'35.9" 139°41'32.8" 250 LD 1. 1.6x%10
G 1. L.4xl0 )
EW 1. 1.5107,
SHM Shimohsa 35%47'36.4" 140°0125.6" -2277 uD 1. 2.2!10_4'
b4 1. 1.7x10 #
¥ 1. * *
HRM  Kavasaki 35°33°02,3" 139°40%45,2" 536 UD 1. 3.8!1022
X 3.7 L.6x107;
OKB Okabe 34°57'00.0" 138%15'13.8" =32 un 1. 2.51’10_& -1
NS t. 2.6w107, | 1.25v10]
o) 1. l.ﬁ'lo_a 1.25x10
SIZ Rakaizu 3&°54 046, 4" 138°59748.4" 263 uD 1. 5.&”10_4
NS 1. 4,907 | *
EW 1. 5.0x10 * -
NDZ Nodazawa 34°37737.7" 138%16%47.0" 82 NS 1.25"1[’)_1
Bl 1.25x107
CHT Chikamata 34°58'19.9" 138°L&'55.5" 5t NS 1.‘25‘«10_]
EW L.25%107
MZIW  Matozawa 34757704 4" 138°14748,0" 109 NS 3.58rlD_i
EW 3.38x10
MIN  Mineoka 15°06'07.07 1399591 26.9" 100 *
WK Ieai-Kita 25°05%53,2" 139°52°17.0" a * ®
IWH  Iwai-Minami 35°04748.8" 139°51'52.6" =30 *
TYM  Tatevama 34°58' 147" 139°50153.1" 30 *
MSK Misakubo *
TNR Tenryd *
ERZ  Enzan # *
SHE  Ehimobe i
ASC  Minamiashigara * *
WST Nishiizu Ed
YK Yokaichiba #
¢ Ichihara *
* Expected to be arranged into the network in March 1979,
%,¥: Horizontsl compenent
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Fig. 2 A data processing dual —computer system.  The real time
processor has a role of recording and monitoring of the
observed data. The batch processor has a role of reading of

seismic wave parameters and determination of hypocenters.
The broken line means that the batch processor has a function

as a back up system for the real time processor.
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cPU ﬁ
| M1TAC-20 |
i MEMORY
I 64 kw
1!0 bus g‘m_r”! 77777
T i
} OMA bus ' e :

5T TF MTJ ey {CR | 310 cardssmin
| s_{ ‘)@. Dﬂﬂ P Cp | 200 tines fmin

L 1600 8P o
—{BT1H1 FHCLOCK}! R<31ﬁ9) ~1pTP] 80 crassac

32 bits !
%s?H@ (o) |

‘ji?{@i] 16 bits

ABBREVIATIOR 19 inches
EMW SMW

AD : Analog Digital Converter GD ¢+ Graphic Display

Clip: Character Display HC ¢« lard Copy

CT : Card Puncher IF : Interface

CPU: Central Processor Unit INT: Inteorrupter

CTY: Coneole Typewriter I0 : Inpot Qubtput

CR : Card Reader LP : Line Printer

DI : Digital Data Input NT : Magnetic Tape Recordoer

DMA: Direct Memory Access PTP: Paper Tape Puncher

DO ; Digital Data Qutput TH 1+ Telemeter

DTY: Data Typewritor AYP: X-Y Plotter

Bl 3. HITAC-20IC L2HEMY 2 7 L.
Fig.3. The HITAC —20 computer system.
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PQ-v7llltmeier data tile
=

manual command

monitoring

(1}

seisdr:lw::qwuve% T M H DI HMEMORY 7 I‘ @ (5)

tiltmeter data

N
.S geismit wave
data file

program

‘l
trigger m -meniter out
g

(2

B 4 VTasd LMBEICETET - 2O+ Fig 4. Data stream chart of the real time
processing.

2 HEF— 2 OEL (2) delaying
(3] MBOBHERUVEBEER (3] detection of earthquakes and
. autornatic monitorings
A (4) data recordings
5l #3742 2T 427 VvARRLBER (5) monitoring by the graphic display

) botb#ELLYRE~-, LURI-HOEE (NRE RUER) CETIHHEI
AF 7 0T2usec, WY RS —, A Y —HOBAIT2] 6usec THE., RIEHMEF—2 %
80Hz T200F v vA L H&TEE, F—2 1 EHA LICED B TS 25M/13 625usec,
VYRS —, VYRAZ-—OEETESRTF , TICHEMT A EECE, F— 2 08,05
ARV —F 4 ¥y RT L) HEFTLRETOMEH 20T, 2R2EHRECHEATEC
ERTENYL. Fafs vy Tid. COHBSRARGEVDTRERIONE
TDMEITI CLHBERENEDTTH B,

N—FT L TRKTAERICE, oM, T4 LTOF—2 06 BERoRE o
Ead LT, UBHEEREEIH L, KICRLACEBRON, TOERKNEREENZ LD,
IF, Di, CPU, MT, DISC, DTY, DO T4 2.2 R A &E a2 2% # 2, MT, DTY, DISC
THDH, BTHDSC B&EEEHr TE o, MEHECHTIMARN L - & 4 BS
BNAEETHE S, FHEML, BELSERYEIIIMNERELIIEL D,

4 UTNEALLEOHE

BlA Y T i LA ERAF—20BAERLIL, St - TF—F OHENOIHE
TR A ES L TFICHE 35,
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Flow c¢hart for detectlion
of earthquakes and

decision of final of the

VAV,

L= ‘f.‘Y]| for 1 sec} i'= L|¥i| for 1 sec,

Z > High Le s
g i uel\ wo 2’ < Low Level ao
for successive two intervals in all the chanrels
. - .
in two or three'shannals of the station
~

6f the station

Dotection OfF
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Fig. 8. Examples of output messages from
the data {ypewriter,

ETRG
EDWN
ENLY
GABN
GDWN
GOYR

detection of earthguakes

interruption of setsmometer
signals

noise level of seismometer
signals

abnormal movement of
tiltmeter signals

interruption of tiltmeter
signals

over scale of tiltmeter signals

OIS - THEARELAAHEE I B2MEL, 2080 AT, Crafiiyg
HEEHEOENALLCEABNELELOTHS.
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EHF T — 2 2,

CHULTERE R AT S,
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RHEF —TOEREICE, HL3—FOIRASBSE2RY, CCoC3dBROBHCAAT S
BoHEs LT, RBAAOLE. HUROSE A SBRHCOVTOREESEES
MATHS, THORITASA tBBCHT AERE LT, 7427 O—HELRESN
Thiy, BH S NEEEBITE, T F Y TS - TR SR LT EMNTEDLIICN
STV B,

B 7374w F QAT LA LLBER

HEE I 2EPER0BAE, ERAURACHETES tnitld, IRMRERANTS
LEREHEOT LMY INE, TR I 749?74 AT LA EZRCTHY, FHidto
EHbngETE L E L

FOIB, WOHELT — T F -2 g ol BLF—8457 A7 Cbelg LTEL.

E 2. HESICL IHERHERONE
Table. 2, Details of number of earthquakes detected by the computer.

Date 10/26 1o/2% 10/30 11/7 il/8 11721 11/21 11/21 13/21 11/23
Station code OHR SHM JIZ OHR TWT IWT SHM OHR J1Z J1Z

(a) Total counts by the computer 43 12 7 39 17 16 14 47 1o 67

(b} Total counts visually read 41 12 7 24 1% 23 16 37 8 52

{c) Caotresponding number of (a) to (&) 36 9 5 24 16 15 14 37 7 51

(d)} HMiscounting 5 3 2 v} 3 ) 2 o 1 i

(e} Double counting 1 2 1 2 0 ] ¥] 7 o] [+]

(f) Small amplitude 3 1 Q 12 1 I Q 3 2 15

{g) Noise counting 3 s} 1 1 0 Q Q 0 1 1

i

“ Double counting " means that the computer detected an earthquake twice. " Small amplitude " means that an
interpretér omitted the earthguake because of its small amplicude, Following relations are satisfled.

(a) = (e} + (e} + (f) + (g}

(b} = (o) + (@ 13—
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