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Development of an Intelligent Panel Display System
for Monitoring of the Crustal Activities

By
Yoshimitsu Okada

National Research Center for Disaster Prevention, Japan

Abstract

National Research Center for Disaster Prevention (NRCDP) has constructed the
Kanto-Tokai observation network of crustal activities which consists of 71 stations as of
April 1984, As the stations are two many, we sometimes fail to glasp intuitively the
whole state of the network or fail to catch quickly a general feature of some events
which take place in this network.

In order to get over the difficulties, we developed a microprocessor-controlled
intclligent panel display system with map of 2.5m x 1.5m to which three-colored LED
lamps are attached at the positions of stations together with 10 digits large LED segment
display. This display system has the following three faculties.

(1) Display of real-time trigger: Recciving trigger signals from telemetry system and
judging the occurrence of seismic events, the triggered stations are shown with red LED
lamps in real-time mode together with alarming buzzer sound. The records of big events
are stored and can be re-displayed according to service request in future (six events can
be recorded in all).

(2) Display of real-time alarm: Receiving alarm signals from on-line data processing
system, the stations which issue seismic, tilt or else alarm are flashed in turn with red,
green or yellow LED lamps together with alarming buzzer sound at the time when the
status of alarm was changed or at the time of periodical report.

(3) Display for service request: According to the service request with input switchcs,

various kinds of informations can be displayed such as distribution and number of
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stations related to cach observation item, location and constants about each station,
route of telemetry, historical development of the observation network, re-display of
memorized recent events (six events from (1) and two extra events), current status of
alarm and so on. Further, it is possible to read and re-write the contents of memory
with arbitrary address or input/output port, to set display parameters to their standard
valucs and to carry out random pattern test of LED lamps.

This panel display system is in operation since December 1981 at the system room
in the Building for Earthquake Prediction Research, NRCDP in the Tsukuba Academic
and Science City. This system is very efficient for monitoring quickly the general
condition of the wholc observation network and has ability of more than simple

demonstration.
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Fig. 2 Block diagram of the hardware system
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Fig. 1 Location of stations in the Kanto-Tokai observation network of crustal activities
as of April 1984



HIFREEIBEAE A v 7 ) Yo v bR LT 4 AT A —[H

SN, HIENF VDI 2OBRALNE-TED, TATNONEEEE | icRd. ToE
CRT VA= YRTLPOOHBN)HES, 4V 54 vF— 8 MEYRTFADLDT 5
—&EE, BEUS—ERMARA o FOANEESHERSH, VWEMERTTNEIhbiv A
7avutyd—OFETCHESNE, Fo4—8iE, ZOXTBEHoDESICHTX,
MRV D5 Y7 DEEE DY f o - VT BHATH B, M & WDKESIEF2.5
mX L.5mTHO, ME s LPEM%0O—% (338" ~370°N, 1350°~1415°
E)PRBRI1/25ATREINTVE, ~xulicid, SBEllSORMSEICH & %503
BELTAGRKLED (BESA44—F) 5v7h, £, 7L2—& hBEEOMSE LS
BOLEDZ ¥ 74, Theth@widzh, ~Nxk HicEg oht 2 + oA YT
Al dbic, BEWERMSTONE, B, WETEABHEOMITEASR 0 & LT, g
TOERHDBLEN TS,

EU AT LOHET HHMERE, RO 3OABESNS.

(1 V7ns 4 ab)HER

TUA—F VAT LPOANSNLEHRGED M) AEREEHRL, HERE M ah
PG b ) A —0BE LB HR S v 75854 T 5 LAk, 7 —%21B5 LTH
BEBRET 5. COBE, AM~0) L-—BSb 2l HSN30T, La—-F—AEH L1
DERKELZEI LD THCENETH S, BB, BELMENSSEED FAS
o lBG, ZOA4 XY POSBEATTORERI A ) —iiEsh, ObOBFHRROE
RITIBA B EWTEE.

2) UT s ALTT— LT

AYIA VT RBYRFLARBOTIER, B, 2 5 OREMSESHERSLIATH
. TOOEDEINARID 1| G5 RS S 5 R EMA A BN 2 DL o
1B, &5 0 LRSS 24.5 BT OMICKNTH 5 EM A B A B IRIED S 4
PLEBOIIRETH S (FREH, 1983). B4DBA&ICHWT, FFEROMIEGT 2% L
A L—#8) B4 VREIKo w7 E3NEDT, KV RFLATRIOIRMELEMR L, L
WESZAE LIBRRE BIC, £@%IERC, KREIEBICDS T S a8 A8
RD7 7y ¥ aRnBLU7F— BB A2 —FEBREIT- T, Egskd 3.

8 -t RETR

RS V24 o FICHE L SBERERICIEA T, BELERETY. 2ORRR, &
BARE BSOS B LU, ERBESICRETAEE. 7L A — 5 ORE, BEEE
ROEE, SRPO RV H - A~V POBRR, BEDOT 5 — 2IREQDHET, HETHS.
FEESIORE, BTERPHINT EFEHRICER) €y F 30, BRI R LE
RSN ERSNTO BT OREE 5.

Fal 3 WORTHEAEIC Z COIRICE O EBEIEAE D MTTHY, SoBEATE L7-



ENTPRBFEB - v 7 —BIIIE B335 19844E118

Baid, £50DHIREINEPEBNIYID I 5N LHICHE TS,
BRoffon— Ko -7 OFEMNT, ZOLHKEETA V7Y Y2 v MIBREE Y,
L bRBEPIREICEU Y XA 7 A2 RIS H DI, ~M /o7 oy —2HAH
MEEL LTRAEEHMNT 200, RbEHETHE (FHEH, 1080).
UTFD2EC BT, RYRAFLDNA—FI 2 T7HELIUY 7 Y 2 7OFEMICO VTR
3.

3. N—Foz7

R CEAITE L, = Fy - 7 Ok, TEH, F74 /3586 MR vk
DIE-THY, AI2EMEBES 15md 1207 — 7, %2EMIERS 1 moOF 256157 7
v b r—=7AT, EhENSEThTO 3.

3.1 EEH

FEHF, ROMAK/SM b, RAMIK/NA b EfliA7Z80 %47 07 o 94 VAT L
DF—=FNAL, JTusAbsays s, DITOAMMCHTER - FE2BRLLLOD
Thsd.

(1) AFg- 64 F w2 ND ) HEE, 96F ¢+ 2D T F—LEH(DH L 64 ZHE,

32 HHEFHY ., 14HDIBER S v 24 5 F (ZHEEFIC, SSICI4HEOMES v 24 o F
BlE—bay be—lE LTHRAS 20O TETIEHRENTHR), 2HOZF 5 7R
AwF (26 1ERe w27, 10 2HOFI9 R A o F.

LS, PIFEAANCOOTIE, AH2FH7 9 —EADEREDOMIC64ED YV
YN—EVERL, LEAZM OB T TEASSBEC V) FESENT LS

TGO ER, ZOF v+ YA NG EGDHT CEPEBICTEAL5ICLTHS. F7z,

PlEEEST, TBiIcLs 2742y MHELT, 09 2D A1 v FRTEHHIIC
WoffiohTns.

2 e K74 ~—8HEES, BIFELoMEs 24 FERHALEDI3ME XL
CTR7 AV IXFRALED(2+ 8047, VL —1E524.

FEOMATTE, FEOI0mx10m T YHE—Feav a—4 — ({QLbES P8 SBZ80)
EETOLELMA b DERIT, FYHFANE, 75— LANE, BEERE, 0t
DARTEIC T 2R84 DERESIEL, TN OEIE35em, HiT24md vy — v —icEBE
EHiclAMNT I b, 24 9 FE - LED « A3 2 28 2O M35 E 10 cod R
SNAWEBRERE L THLIEEAHNTIT- 7. TEEO LA 4R 3 ic, .E -7
DEFZHEH2IL, TNFWRLE, 2055, VT84 670y 7 (PEKEMSM 5



HERTEEN SR A > 7 ) Y2 ¥ bR T 4 R 7 LA —fH

BER2 IT#EONE.

Photo 2 Interior of the Main
unit

B3ZRS)KDWTE, #4 I V7 ORFENS AT LTCPUIH S5 usec OWALT
ZHTWS. i, 10HzO% 4 =— (0K T4E 8651B) 12 L B/8— FEliAL, #—
b6 X DTG THBEEINE LS9 LTH A,

3.2 FSAan—%

HWXSFoid, TEHLDBLZ10mBENEHICHT N TED, TI~ORKNIH
TEBHIL 266 ADNBLENG. TOld, MR FADT SHIC F 5 4 ~—8ER,
ZLETRT—4 /32 8K, HIflR4 AOHIZADESHRIC LD, 53— F{bashizZRAF
—FRELIEE LI, FSAn—icld, coa— F{F—4A2ZWMBFE— |, E2454
B9 5B, MR/ 4V LOLED 7 v 728§ AL, BLOVTLIA LMY H—&
T4 67 7 —LiCHIGLTENENOER 7 — 2B L4 MEAS TN T S,

T8 e ZWMA MR I REREE L LD T 4 AT T—TA V9 —7 =4 A5, 4
rONMABHLEDETRALS 1 (£ ¥# — v 8l [ CMT218B)ic 3 — F{LF— # p8IY
MEhad. TOICH, 8X8+44 A Y FDLED% no decode, decode-hexa (0~9,
A~B), £72i% decode-codeB (0~9, —EHLP, 77 v2) ouvdnhos— kel
HMCTE22ENLLOTES,

BEEINDH26DFEFE, CO420 1 Ch6325D7 v FICEBLTHRINAS,
TONRIZ, 8HTOARBIXFHREIC64, 2 HIOARWXEERBICS (ZHIE 2HBCDTH
D, TOBHELWIT14DEFTITdecode Sh3), ABFILTRHT ¥ 705k - Bic g 4, Bl
FoRT v T D« SR80, £LT, ZOMIC16THSE. ZOMDIBI4IEFLA—4h
MEETHATHY, il EPREEZER AT >V TR FHEA TREBAELT, &
TUYTNDERMBIEEINTOE, B2V 7084 A Y HF—BIFYTILIA L
T ADENEFNCHILLABR I ¥ 24 LT3, 7¥—For ., FIETENSS,
BEDVEICey FENTHY, RCHREERT L LI -TOE, MRFOMEES LY



jlun utepy ayj Jo welfelp ynox) € Sig
E¥ECkET B

ssaippo yiod - (XX

%335 1984%E11A

BB R R £ v v — PP

: TOHINOD

E S E B-dd muz 3103
santag mbtuz © 9
DATY INTY E.:.:_ ZOML oML Nn|

uoDUILINE MS

1eupnd 1Day

||||||||||||

A
mole?
5 g S7 o
, NI 1] A——————
EP4o 5| u3oaml FHT
s, T ;Mﬂt:_. | I
13d = £3d 08d ~{8d el ~ x LNd
S o & W @ ® @
5 00-LQ OV Iv Hm gy VSs28 sH ~£0 0¥ 1% Vasze . i SH
a@ 4 T
o o | o4 [
% e i A—du _ AJH.E ﬁ
2 T 3
uM 547 gel & 1 m»,mwm . £l s e
W y @ i I BEL o et —dgH sugy 135
| i o
N3 = ByOIL
[ [T oal
Il ; | | i
| i i 8y :
% ) T = —— = = = o0
o= H———— = H— S7C E= = = !
T I £
e e 572 , | e . : Toorl
-] - - i’ g - «
@ Lo _ H : = = =
v Wi 1 ==
£e I [esr 2 | 2t ” mm uf
22 | ] | SHZERS : ] m
oo N Jrar—d W ot <bo : , g
woitd] oL _ == W TS| s o I =
W I = L i =3t 9Lz ) By
% ) f | Sl oz I 81598 il IHOY _S: ne
Lidyid BT | = T A 113 SV Lp—)
R o vz < U 0P iy Py e : 9uLe 9 Tsnep—
P — ® T H zHod  Sp—dih ENJ.I|7
= D i glpo .wm.mw & TP |, @ L Tibe]|
oo ] >, L M4 H
00| — _ i b L ¢ H BEL
ua 1oy = m..,m x; e O 9 el 08z |
124 @D b |.m3w L_




RSB A 7 ) =2 Y bR T4 27 L4 —H

TH-—DOFBREVELIGHICLDERLT ENTES
F7A4-5—802fEBRER4Ic, 2=y PATORTFETEHE3IK, ThZtuRli.

EHE3 F745—HopE.

Photo 3 Interior of the Driver unit

3.3 MEgsRIL

M~ i3 3 D RAREHNEDATN TV 3. BHPXE, 352 ETTADHO
10l KB FFRes OCFESS51lm 77/ A—rHBDIGILE x 518A6H), &8
RSB LCNAEZRRT BRHOIMLED 77 (30mx 25 m : MJATEMELILS 31-D
M3-12-RG), ZLTTF A - THERRADHEEBLED 5 7 (14mx14m : 4 v F
EHBDHL-0S9CW3)THS. ZdHb, 3BLEDR, 1205 v7Ohilckeit
DLEDHRTMEL BEITOFEHATNTVALDT, FEERBICERTL T EicdD,
HOLEG BN S, 1B, WElAELAEEL TO 3 MSOMEEFBAO 45, BLU
aHIb - EHMO2 Hl3, ZOLEDHETEHENCHTAEL T, =207 ¥ FICEHOE
MEAEESL LI RRET->TV 5.

FIAN—8E M YR Eil, 64807 79 br—FrdRd HOVEEREICL DE
Hi, TOBHREIHE A vERTI 2V EELTEDHCSENTV S, BEE 44z, #HiK
NANBEROEMDO LS T8RRI

4, YT bo7

Aifiicb~<7z kS, ZORRVATFLEREZA 770wy 3 -5 L LTHESH
THY, TXNTOERFIERT 0 s 5 itk -THEENRTHS,

TR 7 o077 5 3ER2 K5 b OEAEERPROM 2o TR, ¢h
LEFINYFTEYTVDOOEPROMIA 4 — It DESATNLLOTHA. Mol =
N —DADFiFEETTH, ROMEBHAIK 4 D55, filki7o0s5L012) 7iR3K



19844F11H

335

SRV PR et T T A T R

[oued depy oyl pue Jjun IpAL(] 243 JO WRIFEIP JINDIL)

TREE @Ak PO Sl —ar b £

Us31908-ELUIS

UsalQZ-Liuls

¥ B4
¥

']

-IE

,E‘

8-8

2-ZE-I

¥y
90

(#Pap ou) ssauppo od : (XX
Lo sezzwo

e
S =
= =
015, 11
300W|
DEE;
— L |
o .I E !
P2UO7-EELIS W opasap oy ||
:::@ L agizcnar |
—b—gu
90 2= m HA .Q.I_
1s}
015 -
Bt el
OEE:
= = YL
uis Aojey pueBan  Amdsig sybip-z ot "
Lag N LARRAAS
AR 4] x)
PSYZE-GZUIS PRHYZ-LIWS PAHII-GUIS  Payg-Luis —— |
::: .::: T ::I T agizmol |
R E b E
9
A g0 % Ao A AsoA 7 A90, %0 A w.m um _..QH Ly
A £ £ ZEL v
/AT A e ALs 2l L i
Bt L g 5
=t —— = @z \m
L 2 4
- 2po3ap )
" m Amdsig m AYZLNDL
20 sybip-g
== by B 20 _\uw T T g -
i = z_u« ozz Fzour orz 3o 0zz fior = g ey LQIQ\ pad
gy b 90 %0 90 A1 00 oo ¥
70 : B [T ] N3 ] N3]
o ELE , ELE o FLE oy 300 o
ocs : e —a
5 =)
: — = - 0a
jun 1AL }un UIDpy Biapaangg



HIFR BB 7 ) P vV bR AT 4 A7 AR

BR4 R A 00 Hi,

Photo 4 Reverse side of the
Map Panel

ANANE, BMS) R MR IK S MEET, BB 18454 MCBRERAM ST A 5 — Dl
7= TNBLT P YA - TF— 1 F 5 VAV EEHALE OFNBEIMD SN TS,
GRS A i, SBACGOBRIER, 74— s h#ERE, RETE, 81, 5, =
¥, RERESLSNTVED, [T, T0O0 R Ml s it Bl ONEE 358 A
DHHFES LL>TED, PIF—PTI—ORBHEHICHO LN ED, 7 Brhz
NOLED 7 Y7HALEBRAISE OGS COIEEICH > TWD, MMRO T LS, §F
MREECOTHEOLE « HAHICE L TR, ROMOEXEL BUETHS.

T od 7 A0, REIKRT 70 —F +— Mo TWE, AL vi—F v
1003 MR EDTCIGPOBDT, YAF L)y FEOTINHLL—F v A2EFLEDL,
BIEAR UMK S RN DFoR v~ F 2 ET L THAR S OB LRI AB 70D, &
(L 6DTHS. —F, Hlidv—F vicid, ) HAHRLE, 75— AAJNE, BE
G — ERERIMBD 32D IR/ HH-T, THORVTAFA L0y 2 L0RET S
100m sec TED & A = —FHAMT Lo TIHFBIUBLRK EN TS, $75bDL, L2045 2
71Z300m sec & &ICEMH B EITHTHA TR EIZKS.

CLD32DFAIETEMBE LS, RAMBIZEEENG 254 M BASISNTINE,
ZOVLED (BO3DHMI IS X7 DIEFLEMBIDDIRY » 757, $50ED (803
E&M) 3, L&FOBEIRN MDD, BEMR A2 v Lic@o R E N, T EA
BENERBHETTH LR A HDORFEHRAT -4 2 Th 5.

FAR—KLDEAV—F Y OEITHRBRENL L, $T9 25 « 75 VBEHSH, F
DIDDIRTDENERTT HLBIEEINS, RLADY R 2L, FHNFROMEETS
Chic-T, MRNZAABMBOS R 7Tk THELOL S HIREBICSHLATVEhAE
ARHAT =5 2L KOO, BESYHMBEOEBESIT) CENTES,

UTie, Bv—F vORKEOHBIC WL THRAS,



T Bh MR = & — TR W335 198481117

g

&

SE1S
TILT
ELSE
deep borehole
’— relay stn no.
1 OF44|! L
DFAS| comtricied yer
Program OF46
OF4? latitude
standard values see oFid
disploy Bdrometer |(Tabiea) |
Ly stn 80

DFeA longitude

altitude

.. OF50| constructed year |relay 1

OF s ditie relay 2

OFS52 ditto relay 3

mF!elclx stn list
Trigger ch.

OF53 ditio relay 4

Rk e - e LS -7 [,

g

§

r—--XPAD----—q

@
=
-

stn” no. e et
" i
Station §
list Alarm ch. the above constants are in BCD
longitude . 100 is omitied
stn” no. :
1 -
__Jil_“)__ altitude : -23m +—=+ FA23
I; (Tilt /Else) :
s o chEs el Related 10
(L3 0 hexadecimal
+ Else m:"a (ses Table 2)
i odig. 1
Display buffer : (
_______ 8 Digits out EIJI ouT 70
Input buffer
Event gziﬁ:::: 1
memory Display parameters Swgillum. 10UT 00
F e e relay out [ OUT 01
H e e 20ighs | 0UT 02
i
Work area i p—
i Relay stn
i
Work area |52 ° Sieeeyod
real-trigger : Red LED
: £
i) ouT 74
Event 8
/_—b‘-_‘—‘ =
S Green LED
Evert 1 Fout 72
stn 1 SW Input IN 40
Wortk area ; 41 ;
for '
re-display H Trigger | 1y go_67
sinso nput i
|
.
Stack area .
Alarm .
input IN 70-7B :
i
!
" |
Issued time i
/| of i
W — : present alarm ;
FUNC walt trigger : |
real alarm wait alarm I
real irigger :
BO3E |
Iwva

E5 F4RFVAVARTFLDAE) —=29 7,
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Fig. 6  General flow chart of the software system
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HEhad, MIAREDEOLUSHEH ONLEEREREARAL L, 204 <y FOFE
TR ) AREL SERREO ) SR A ) —CiEBL, HETHI—EEDEE
DESTEHD 2 VER, ¥ —ERAMEAL—F Y EBUTHERTSIALIIRLTEBL. i
ETEEM XY MHEBRKE6HTHED, FILOBRARELESIKEL-LEHOFERD
T A BADNBEI DI TS

REHEP SR THECE 2 FIERLUTO®Y THS., TFLHLOBMSELD P AA
e ss, zOWERoH 5 HEHEHENIZE SICBOBRlEH~ S0 b ) HIESHAS
MESDPERERT S, COBFABRELT, 2EO M) TREDSED o RBEHER T E
AT D, HERELHNT S, BTHRRT — 5 ZONEERND, b LHEAS 7 Lo
FREIT> T BB —DENEZHEIT S Ehob, GHIGEXARRBIEZAS. o<
FHEHERBNICH LOBEALS O ) AA S B0, 4aidE] o4~y & LTHD
NETIENFITSN B, FHEO Y HASIPBALHEL L SHLLE TNV FOKTY
SHEET L, ) ADRESEGREREARATOLANE I pEEIDS. B LEBATVS
SENCIEATIR Lica ~ v b BEEITS. ok, b)) AREREDED oo NHERE
EFTFEH0, hOZORENSTY SN ETHEHEEL Fnis, 204~y b3ETL
TTEHET LT, M R R EERET S,
UIEDBMYAFASME Y —F v OKRFTTHAD, 2T, Ay rDAE) —BFICHD
LODOMENHD. Thid, BEBSICREShEToRF = v 72T ddiT,
Bﬁﬁma%&m%ﬁmzfvfm%%xhmﬂ@mmiménéc&ﬁ&é.C@ﬁn
BREALETRTOBBSAREIEHRICEEH 1EE-TL 2, ~FIKP ) H—Borh0
RMZEHEENTLE S, ThaEB LTV L LEEDFRIDAETT CILAEY —MdH
SNTLEHRD, 2BLNIICI0EEL TR ) A - <y MEBRBR LA XD
LTha

4) 73— LAHMBL—F v

AV IA VT AR RFLEOOT S —LETE )T LI 4 LTEHL, fiLLT 5
— ADPAE L TIRESEE LBIci i b ic, F70@8IdED bR & e B
77— LREDRRETS. BT 5 - LETRFAELEIICA vIRERoy 730, ey
D27 Y FERATAE THRBRISNTOLEIICIE->T0SE8H, Fildo kS SR
RA{THEDiE L.

T LHHICESFEREM TOEY THAE, FTT 5 - LANERASL, &) —dhic
#ALNLRIBIOFRI Yy — v ST 5. ZDS - S IBEENNEART T — &
FEATEEEIE LTEEL, #bd 39— 208y —F rdo7 5 — afkmERkicHis. 7
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LOMHEBICAD, TOMOR NP THEEICEI—BFNEMITSEL0b, EBROETL
BEHUZAS., FT7HF—EHWAERL, K754 F v vin/ BAlSAONBLEEAZERL
292, 77— LFETHORELSE, MBI EINICERT S, BlAricid, B
. ER R, 2o BERDTEINAT 5y Yo BTA TR SRV ESN S,
BRSO OBAEFIZ TR F Y FENS. T, THSEEITLT, T -4
HHOBHER, BLUT 5 -6 REERT ——HELP——0735 v ¥ 2 ERhLTENE
ZEOBENS, D EDdXTOERIET, FOMKHNELHENICKTIELhELS
T3,

(5) H—ERE RN - F
BFBICATISNIIATIZA » FIRLBARD OOV - ERABRITIGABIV—F v THD,
SWEFUNCLEERM T B 20— FiHAH, @HIIAMEDE— FIREEXhTHT, B+
7 T BEBEERERT > T A8, o 2R » FEYDBITEEDE— FIgH
TE, TuS 7 ARETHEORRESEAR A ENTE, BEEA®) —DI /0D
HAEE, BENT A4 —fliOty FEELFHINTHE, Thond — v 2 BROB%
ML B 2 0L DKL, VT s A4 D) H—PTFT 37— adnhicit, ch ookt
St oo,

(5.1) SWE—F (FUNCTION R A « Foff)
CoE—FE, BER O 4oMEy v 21 o FiH LT, #FhFNLForTRaso W
BEENZREZITH bDOTH S, HEMAOME s vAMENAESE, FAEZLLUTIRRTS
HDORID 0, BEEBSNES L ITMEni b, 2hFhBids. 4 - ELnD
it ohs s, ZoMKs V24 o FOBELED AL Lt g 2R TAMIE SN 5,
IhodeFns —EOKBFRICEERNZ) £y FSNAEITH-TED, AbHs v
AIESNTOROERECR, KR v E FOXFERBICHERLBERINTO S
DoOREEEE S,
PRz, BlEs v 24 o Flzid 2R/ ABELRY T 5.
{fa) SEIS
) 2 F 2B L THAERCHEL SRS E2E L, 244 280S%FiIC
FATEE B EREIFHC, EOBASOREEXTRRECLDRT.

(bl TILT
BT & 4 < [miki, ERBIALIARIC ST & &, Z0lillsHE IR T5.

(c/ ELSE
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HIEE - 1BR LIAOBRIER %9 2 Bl 28 ST S8, ZOBRNRAE RT3
(d ALL

U OVTHAEE & 20RRELRT L. HE @, @ &, 2o &
LT, BEHOBARIZ VT2 OM T 5 hodEinsg, 88 HEOBE
RIEDWTRFZLBDLEETE, TNENITD. ZHIXTFERBICREE (AEDOTF
2HD BEFRSINBD, BAGHONRIEERZ V20, 8HXFETEE AHER
HLEDZ% 2 >ORECHAEIMIC D B TERRETS. 1 0RETR, 285
&, WEOAH, EROS, TOMOSOEBREHHM TSN, LHls LTHET 50
DEGERTPEING. F2ORETIE, HWE - K1k« 7 OMEES, HE - @5,
HIEZ « £ OMufFER, BH - 2 OMtHFEROZBERSES RSh, LEE LT 380

ROIoRMIEE N5,
(e} STN
B3 DRIM s B B 1R A R T 5. SR BT Y 2 il s sz ific

1580 FTOHESHIFLNTVS (R1BH). 24771 Y9 VAL w Flc k&
NEFLT LEANOESEIGET 5&, 37 OBMAMEICEAER % R4 Fas
BENs, TOLRESHHALLLFEAILTH S, BUEEHOSR M —ERBME SIS
L, ZOBMADT — 9 DBEESNDEF LA —5 « v— FERD Todic, BElEERL
THREE—EREGT S, RIch#RERL TRt vy — 2805 e 53, Do
PR ESOIHHTLT, XFHRRHE TRENSEHO LSRR SO
5. O FRTRGDI LD 2 M ZOBMAOERFEEER LI THEH, i
% B8MHICE » THE - B - B - REFED, COETHRELERSNS.

Bk, LIEOBIEE RESHBILIEALE LT, BRMET 0045 ET 4L, ke

#1 BAGSESSLUPTREES.

Table 1 List of station number and relay station number

----------------------- Observation station ---------—----------————- - Relay station --
1 (00) IMK 17 (10) SMB 33 (20) MKB 49 (30) FOM 65 {40) ASY 1 (00) NRCDP

2 (01) IwMm 1B {11) NSI 34 (21) ACH 50 (31) KTU 66 (41) KHZ 2 (01) OKB

3 (02) MIN 19 (12) ENZ 35 (22) HMO 51 (32) AKW 67 (42) MKE 3 {02} TYM

4 (03) TYM 20 (13) ASG 36 (23) SIZ 52 (33) OSM 68 (43) HCJ 4 (03) Hiratsuka
51{04) INT 21 (14) ICK 37 (24) USD 53 (34) HTS &9 (44) OTR 5 (04) TR2

6 (05) HRM 22 (15) YKI 38 (25) NMZ 54 (35) NJM 70 (45) TR2 6 (05} Hamamatsu
7 406) JIZ 23 (16) NRY 39 {26) YSK 55 [36) ¥MI 71 (46) CDP 7 (06) Shizuoka
8 [07) MOR 24 (17) MOT 40 (27) TRU 56 {37) SSW 72 (47) 8 (07) Maebashi

9 [08) OKB 25 (18) HHR 41 (28) NMT 57 (38) HTN 73 (48) 9 (08) YKI

10 {09) CMT 26 (19) KGW 42 (29) YST 58 (39) TOE 74 (49) 10 (09) OsM

11 {0A) NDZ 27 (1A) KBN 43 {2A) OMM 59 {3A) YFT 75 (4A) 11 (0A) FCH

12 (0B) MZW 28 (1B) KSH 44 [2B) MNB 60 (3B) YMK 76 (4B) 12 (0B) KGN

13 (OC) OHR 29 {1C) SMY 45 (2C) SDM 61 (3C) HDA 77 (4C) 13 (0C) FaM

14 (0D) SHM 30 (1D) CHS 46 (20) GER 62 (3D) DHS 78 (40) 14 (0D)

15 (0E) TNR 31 (1E) FCH 47 (2E) HKW 63 (3E) KIB 79 (4E) 15 (0E) alarm Bz
16 (OF) MSK 32 (1F) ABN 48 (?F) SMD 64 (3F) HAS 80 (4F) 16 (OF) trigger Bz
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() RELAY
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1&81)

thh ROUTE

TUA =5 = FOBREFEE RS, 37, Bkt r s —~F— s ZBHELT S
Bl 2 —ERERICRIT S B Db, it vy — %2 —EEHECSITSE5L 09
#HiFe, HORHEEDIRY. oL XEM, EEHSOBHLS XFEREBIRSA
L. KIT, HB1OPRE~T -4 2= LT 28AlE 2 SIS €, Az
B (FRE0 2#795. BHlEE—CEHN AT S 81 5 2 odi#kle £ — ek
CRUT &8, BB+ s —2—EBEETT 5. COBE45 5B EL 1
B, KRIZH 2 OG>V TEBED ZRBEETTY . COLH i L TRED TG IC
B 2R TRETHR 125, BURHIKRE-T, HEBASOERSBTAC LK 5,

(il HISTORY

Bi+ s —DHARBEROEND AR LT50THS, ERERAFEOALLE
L RKTH 508, BREENS O LOBRESNARRBEEES OB TEET ©%
—EDYMEBEMTR M -7 L, ZhI TRBESNAHALOAMEITL, hz0F
ETOBABHNRPERFRENDS LD - TS, COFRREETRIBEL, #
B LD 7 VAL »F I NORMAL —FASTICED, 2BRICEB(LIEET & H
HRETHS. EEOUBRMEEELUFASTIC LABEORBKIEA ) —hose3 2 7 —
BTRES LD, ERHET IDBLUIELELTHS.

(j), SEARCH

AE) —HICERENTVWAB ) — e ARV RBELHTEOT, 1<V EEE
O HREBASLFRRBICE D MRETRSNG, A SV F3MEANYFBE
TO6 2R BID MY HTANLE—F yTHENCTHINT O E, 4 S b 855
RHOTF— 4 2HFE LTS, ZhicHlL1~Y b1, 20R%EEEsShTHT, &
FOMBRIZI SN, 2 2icld, FRCRBIT L EDTESLVELTOAA N D, F
EVAPL =Yg YAOREA R N ERHTEL T EBTES,

(k}] STOP

AHEDSEARCHREDFR LIANY ARSHHIESK, 22 T4 <y FOJE
REROHEZE LD, KEODISPLAYIZHEAZLDTH 5.

(1) DISPLAY
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DORT=VIERPNTED, FTEAE M) V- OEBOBFEEE L0, (%
KD R HAETRT L IIKHE- TS

HIDRT - ITR, BEE L TOEBEDRNICHE 270, 7oy 7052 €
D—iCEZ o EBANAD b Y HIER E—B L 62 CARICAUTSE 205, —
EFRICEHEITEE AL LTH B, 255 Licky, HEPEDAS 245
BHTEWRRPE LS. MEOZRE— FELTIE, ESREASESHEED 2 >DHKEE
EBRMEELONORMAL ~FASTRA o FICLkDBIRT A LB TEE, BEDH
BOEIBBERIATY —hDNF X 5 —TIEETEALETH B0, BRI 5EE 1T
2 TWS. BB, LEOFREMTLT, XELZRBTR, TO1 <Y FOFRERE
FUHB Y 0w 7 OBBHEIRENE LI -TH A,

HL2DAT—ITE, RAD b ) A7RERL %Ki U7 SEEAD b ) HELIAT,
LIRS S, T2 THOH, Thll bR olic SIS €5 Lickh, b ) H{EEEER
DRHERTTHEIIRLTHS, 2T, T,, T, RALDN5 4 4 —Th b, (Eie
100 B LU0 DN E GNTW A, ZONMILLBE EEOERMLED HED
A[REL TS B Y, ELIKEDIY, —BEVIO L) #—%F L Ell&ic 20T, Fo
MBRRPBIESH, BROBRIEOHELET 3 TANESh TV, HEoREE
HITL T, XFRRETIRD 2BHOXTHIZHICRYESNS. DEE, 204
NYPOARY bPBRSERERLTHD, £V EDE, MY ART SN BIHISRE
ENFIO-T, ~T,—TdH 5. LEOLRDOEICIE, NFIOHDOLEDS, ZO7Y
f1—, R, H, RREELENhS.
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(nf RESET
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TOYTEDF 2wV DEDITHEEOFHOA ) —HABLF~ID, £/ A1) —
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FH VR4 9 FIREDIMITICESEETEMTE, FLLNRCDPEBLURELAY
OWEI VRS 9 FILLDT FLAD | SOORRBLETRETHS. » €Y —DHBELE
X#7 5icid, RESET&MECSEARCHEBLUSTOPAIFLT, B L%
FUTOHEMTICEETE S, COEXHIE, THRAMBEO T -5t L TL
PTEIT,

b) T/ 0:A&EEL—FV

FOs5 LDF 2 g2 DIHICEED AN H — + OgEER D, S TF
A 70y OMGEy FEITHIEIRBECZOL—F YDBRVLN, T4 VIR
49 FERISIIEE LB ED AT S,

SHNFETEOLM2FICE— P T FL b, RO22MICE THLFEN - fo5 A b
F—sh, FhENI6EHTRENSE. - b TFLROLBLXUTOMHE, SEIS
BLUOTILTORES vick e Elbs€3E0TES, HAF-b~OFA
AETHICE, FT8MXFERRBOTA2HIE, NRCDPHXIURE LA YO £
AL yFAEABWT, HABEO S P F—5ERAET LS. KEOFAAIE, RESE
TESEARCHOW®E Y vA[cid Lt k-THREN3E, BFETIC, A
-+ EZTOABEO—BEE2ICRT. FERPICE, VTI4 AT 0y 7 D12, 248
MRS L CEE,/H 5 HEOYBETIHEGERIN TV S,

(c) AUHE NS X & —flity b V—F ¥

KF 4 AT LA DEFLZT Y o —t b0, RAMNIKEEIKRT X D224
Ds¥5 A H —[EENHIFAEIH-T, COBZOEAEEETHZ LICLD & DHFLA
FHREOEENFREL K> TWD, —4, TOUMFD T 4§ —LD2OTIHEAL DEFLE
BABICEHLNTWT, ZOERROMARREZAINTHS. Brv—F/F, O
ROMADIEEEF — 4 % R AMAD/N 5 A # —EBICBTAHOLOTHY, 7V5
WAL FHINCIEE L IESICDAERET 5.

EBEOFELEZIE, ALL, HISTORY, RESETO3 DKy YR My F
A T Eic kO Thb b, 2454 b DERESFD & NFERRGICHE—————
———DFRFHBENT, ¥7 49 —DEE(EL y bPOETEHERTHLEHBTES,

d Zv7FRP—F ¥

IS /< 3 ovds L ORBIES A VICEO T S c EBETHALED 7 v 7O 7 A b &1T

57, RAMADEFRR Ny 77+ TUTRIFVILIZRY F YT eX§ =V %
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Table 2 List of input/output ports

S 1llum. (SEIS-ROUTE]

W 1 11um. (HIST & relay out
on contral o L
255 (port N2y
Control word for 8255 (port 40-42)
Real time clock 1 sec reset
Real time e 10 scc resct
Real time 1 min sel
Real time clock 10 min set
Roal time clock 1 hr set
Real time clock 10 hr o set (
Real week  set 0:12hr system
Roal tu 1 day set 1 : 2%hr system
10 day set {
1 mon set 0: normal yr
L 10 mor set 1: leap yr
1 yr set
10 yr set

)

)

60 Trigeer ch. L - 8 60 #H-oigizs display o ntrol perel
61 Trigger ch. 9 - 16 61 Control word for TCM7218 (port 60)
62 Trigger ch.l7 - 2¢
63 Trigger ch.2G - 32 70 B-digizs display on map pansl
64 Trigger ch.33 - 40 -d for ICM721H (port 70)
65 Trigger ch.4l - 48 [wtrn 17-B0)
66 Trigger ch.49 - 36 rol word tor ICM/218 (port 72)
67 Tricger ch.57 - B4 i LFD{stn 33-80) & Green LED(stn 1-16)
rol word for ICM7Z1R (port 74)
70 Alarmch. 1 - 8 its display on map pansl,
71 Alarm ch. % - 18 rid lay stations, Buzzer out,
72 Alarm ¢h.17 - 24 & Red (stn 1-32)
73 Alarm ch.25 - 32 77 Control word for ICMY218 (port 76}
74 Alarm - 40 y
75 Alarm c - 48 pa T E B (é;::::fnl
76 nlarm ch.49 - 56 8255
77 Alarm ch.37 - &4
78 Alarn ch.65 - 72 leMr2e D@ woowr
79 Alarm ch.73 - 80 b it
T nlam ohigl - 98 Bagolwerd Nl San s
7B Alorm ch.8% - 96 ———— dala coming not coming
£3 HBRANFAY—O) R MBLUTOEER,
Table 3 List of display parameters and their standard values
5 E = -
Address E % i )r,_'c: i' = f Displ " Standard Address
in RAM ——~ =505 Z % _E" ARRLAY RRTAMERETS values in ROM
PaRnFEToa b (hexa)
8040 X = - S == Time interval to wait next trigger for event start 10 sec (21) OB78B
8041 e - - = - = - = Time interval to wait next trigger for eveni end 15 sec (32) OB72
8042 X - - - = = = = = Station number to judge event start 5 stn (05) OB74
8043 X - - - - - - - = Station number to judge event end 3 stn (03) OB7B
8044 X===-==—-— - Station number to register the event 30 stn (1E) OB7C
8045 — X - -—--- - - Time interval to issue periocdical report of alarm 1 hr (01) OB7D
8046 - X = = = = = X = Time out of alarm display 45 sec (96) OB7E
8047 - X - - === X - Period to change alarm items 6 sec (14) OB7F
8048 - X = = = = = X - Flicker period at the alarmed stations 0.6sec (02) OBBO
8049 - - X X X X X X X Time out of SW mode display 76 sec (FF) 0B81
804A - - X - - X - - - Period to switch station number accounts 4 sec (0OD) 0B82
804B - - X X - X - - - Period to change observation items 0.3sec (01) OB83
804C - - - X - - X - - Period to switch station or event constants 4 sec (0OD) 0B84
804D - - - X X - —= - - Period to change telemetry nodes C.Bsec (02) 0B85
804E - - - - X - - - —  Hepectetion of display of the telemetry routes 2times(02) 0B86
BO4AF - - - - - X - - — Start year to show historical network development 70 yr (70) 0B87
8050 - =X ==X - == End year to show historical network development 83 yr (83) o0B88
B051 - - - -~ K== Time interval to change the year 9 sec (1E) O0OB89
8052 - - — - - X -=-- Factor to accelerate the above interval 3times{03) OB8A
8053 - - - - = = X - - Period of afterimage since the triggered time 6 sac (14) 0B&B
8054 - - - - - = X == Factor to accelerate the re-display of events 5times(05) OB8BC
BOBR = == oo X - - Time difference of the triggered timelred zone) 10 seec (22) OBSD
BOS6 - - - - = = X - = Time difference of the triggered time{yecllow zone) 20 sec (43) OBBE
8057 = === - — ¥ - — Flicker pericd at the station of the first trigger O0.6sec (02) OBSF
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RRIZ, AEICENONNRVT 4 2T A DR IABRO—EE, K405 7.

5, &HOIC

CTRIBARIANRIWT 4 AT A3 198147 AH 512 Bich 3 TElfEs L, 0%, i
TFOBRMSHERICHE - T, 3ECHhLAIME N2 v~DLEDZ v 7%, ik
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o, BRROMRITE LT N F Y = TOETRFEA LSS <, BElLY 2 F ol
L, MIH=/TF—b Frorvir L EBEALOWNBROBETE VS, By 7 igxd
JIGDATHEN Iz LiE, COBDYRF ADIIEROSXFEEL TS,

BfE, MYRFLOROMBLIURAMD X ®1) i 7 miclER S TH Y, chll
EOBRELME, A T) AR LESVERETHS., RAMOREMSME KBS, ez
I, Al b YA =« Ay P OFMBAIRICEDT CENTESE. LinL, #5953
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rEE&Id, FUNCOBEERSLI ECRESHL T EBM/HTES, 27/, 2T ) —AHK
BBASEES b YARRIN T -2 L LTHEET Ab T 2405, B EBSETED
Tus7 aEMAG L LAETH D, MERLORBIC AT LT RELE/ AZH ) H
—DFHIREP, SHECL-THEINL P VAT —DRUELEE V- 2 BIEH Bic 2L,
LA, DR REBHMERFICONT, b A — Db BT O A D &% F o o A
LERBEEEZTS T L, MBROEBICEH T3 LA,

EEHCTDNRNT 4 AT LA %Mo TAT, TOLHESZBAEDHIZH > TV 3
HRFOMHANEICHS L, KECEHTHL T Ebbhboic, RILOBRIED F 5 —
MEREDEES IO TREREZHMS UL L, ~ATHEBROEBERTEASL, 1
N5 LT OEIBHE TREMEH ERE,OXY &<,

T, BRERLIBHEO VR 254 754 s i o - THRIIC T oy b a3 &
b, 77 -LEZHLTO RGOS A% IS T EMTEE, TNHDT &
i, TONRNT 2 AT LA, BREBFEVYR FL— Vg VORBABAZERAELTH
LHLEERLTVES.
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