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1. GMS&EE> R 7T LBIE

1. Outline of the GMS telecommunication system

Abstract
The GMS ground telecommunication facilities of JMA consist of the CDAS system and DPC
(MSC)system. The primary role of the CDAS is to make a communication between the GMS
spcecraft ~ other ground facilities and itself. The DPC communication system is the important
center between the CDAS and the computer system. It works as the "window” of the DPC.
Acording to the reformation of the equipments loaded on the GMS-2, the ground communication
facilities of CDAS and DPC were partly reconstructed in 1980. And following the replacement of
the computer system of Meteorological Satellite Center (MSC) in 1987, the ground telecommuni-
cation system was partly renewed in 1987. Outline of the ground communication system renewed
in 1987 are mainly described here. The following is main product of renewal and improvement
on CDAS system.
» Adopting homemade machine as a VISSR equipment, which is the mainstay of atomospheric
observation service.
+ To diseminate stretched VISSR data, then hourly observation are available.
+ Automated system with centralized control and status monitoring is avalable for a reliable
operation by minicomputer system.
And renewed DPC telecommunication system are ..
+ Centralized control and status monitor are available by micro computer system.
+ FAX image films for archive are processed automatically without darkroom.
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2. CDASBEVAT LBE

2. OQOutline of CDAS telecommunication system

abstract
The new telecommunication system is designed to have the dual system for matching the
multipurpose operation, e.g. TELEMETRY, COMMAND and VISSR etc.
The new system is mainly controlled by a pair of computers system constituted “hot-standby”

The computer system is able to support the operation of CDAS telecommunication equipments

with high reliability.

Major functions of the improved CDAS system as follows;

1. To process the raw VISSR data and generate the stretched VISSR data for transmissmition

both to DPC and the satellite.

2. To centralize the main function of station operation.
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3. Station control and monitor subsystem

abstract

Station control and monitor subsystem consists of monitor and control unit, Data interface

unit and operating console unit. A pair of minicomputer is installed in CDAS. These computers

perform monitor and control of communication equipments in CDAS. The computer system is

always in dual operation in order to prevent the system down. Operation of the GMSS are

achieved almost automatically under intensive control system.
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4. VISSR demodulate & processing subsystem

Abstract

VISSR demodulate & processing subsystem receives GMS wide band VISSR and demodulates
to digital image data.

This subsystem consists of demodulator unit, line—frame sync unit and data processing unit.

Wide band VISSR signal is demodulated and synchronized line—frame in these unit at first.

This is homemade system which replaced with many new tecnology.

It's main position system of CDAS

Section 4.1 : General, provides overall VISSR system.

Section 4.2 :

B
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Fig.2 VISSR Data transmission timing
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Table.l Tracking assortment and summary

analog sun pulse at ideal center of earth(#4) for 8-

‘ M. | Tracking asst. | object sumary
J 1 I ‘ ‘ The demand an error of analog sun pul
i ‘ analog sun pulse | in use the primary tracking ' se phase and nominal value(#]), |
| tracking ! for normal time on phase of analog sun pulse,
| and tracking for put in acquisition.
| |
J 2 | } , In use the S50 phase than practical
| . in use the precision track- ~ sun pulse is detected after the inte-
i | ing for VISSR acquisition | gral multiplier in cycle of bit clo- |
! | ! ck, the desand an error of practical
| (SSD precision tracking) sun pulse/digital sun pulse@ point |
8D of cyclic counter), and tracking for
| tracking put in acquisition.
! ! | The S50 shase is different value at
! L in use the primary tracking | the ideal SSD phase for demand by 5
| I for VISSR acquisition | angle, to that in case of not detect
1 ‘ | for use the analog sun pulse, the
| (SSD primary tracking) demand an error of practical SSD and
! ideal SSD(#2), and tracking for put
| : in acquisition.
i 3 1 y | The demand for earth pulse(phase of
| i earth pulse | in use the primary tracking  east/west side) Lo the center phase
: | tracking | for obstacle of of earth(#3), and the demand an error
|

angle, and tracking for put in acqu-
isition.

tes;
(#1) nominal value: The phase difference of analog sun pulse and practical sun pulse on the ground.

(Fixed valve)
B angle—0.6132" (The SSD is assume value at
the center earth.)
(83) The demand center phase of earth for earth pulse.: ((east side - west side) +2)°

B angle - 9.1868 *

(#2) The demand phase of ideal SSD for 3 angle.:

(#4) The demand ideal center of earth for B angle.:
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Fig.16 Time chart of synchronous holding sector

ooy 7 IZFEL TN %, P2 AEMNIT .

BREN I A LF v —F g 18Iz LELNIZH N fy v~ 27T 7y a3 (g% (LOCK ACQ)
B5nHHEENL, VISSRig#H#EN X+ ) Ta v 7L, 2D~ b &
fa) 74 %L7—% DATA1~DATAB (MSB) s ratAW¥hya .y 7350, 723 ERIRERERA

§ANL v FIEFIEY, HL, AT —FDHGG LOCKKEED L X1 2 M DT 5. (72 7123k
IEMSBA LA 6 KA THNIT 5. #)
(b) F—2%7— Foi#ilfgyw (ID1 -ID21 g) =4 +—7Lv—2sfEfa v 75 (FRAME
(c) 74 > EWE%S (LINE SYNC DETECT) SYNC LOCK)
7a .y 7RO 4 O TE A X > B2 1l [ B R FF 46 A LOCKARBED & % 1 % T 5.
5.
IO ZDFIEKIZEM T L — 4D 27— b AUz 4. 2. 3 VISSRALEEE DHENE

—F{ 5, VISSRALHEL#RIZ, VISSREHALHES - VISSRZ i

d) Fhh A F—7 L —LET—F - A bo—T7 EER A SRS LT O £ 2 ICE#FT %,

(IR STROBE)

70 7 BMOEOR TR E A F—T L 4. 2. 3. 1 VISSREIHAHKEIEL
— LE7 — Pz =L 722522 h ¥

VISSRIa] g il el 6 0 R4 % fig. 1912759,

5.
(e) "a[#7—F 2 v—7 (VIS STROBE) iy o, 7REATDTIE, BEEEEREN? S 1
79 7 RO TRT — FoduLsiz—8L MHz&# 7w 7% AL, 20MHz¥# 70 7 %



itk (B5lS 1 — BEHRER)

o) ) ) D)
&y sywc womp > v;,\-c-f/;a,\,\m g
T WORD 0-, WORD -8 WORD | ———==——— WQRD 2 T WORD 3 - woPD 4 ]
; T8 e h Sle2sazsiaesa] | VI [V2] vsTw.R Vx‘VZHJILI L[V v
SQN‘S\’M‘? ‘L';—?Em i MFS iv; ‘«2 v ‘w I m \\. ‘vz V3 ;w MFS ‘ MFS
cLocx AR ARVUUUILLLUY mmnnmwwummumﬂwmwuuwmmmmmwmwwmmv
(R s
o | 1 O O i et |
S = I N ool [ i
LocK o— | [ | 1 T 5 7 ‘ ‘L_:r _____
_Jjgo~ip ‘ ‘ ‘ ‘ \ | ‘i ‘ | ] po~rogms ‘ iR
IR E— ﬂ LT ﬁ‘ F i ﬁ
s~aoms | [ T | i
M.+ GNP Int, 5 L L Ly,
T o | I o [
rEE |1 T T I T I T T
e T ) | e T il T
VIS FF 5 s I }—ll i \__:l ‘_‘l ...... J i\_‘r LIS pu—
I “_/"L#_F‘_’l‘ lnn~a | nnnnl nnana maar lan |
B R T AN ‘l_ﬂ_ﬂ_ﬂ‘_’_ ‘ : —
2| vsa o “ \l F‘_ﬁh\_r‘u‘”k “ ULF_‘IT\_LF\_H_F_‘_FLJ‘\_H_LI.JLH_W_H_FL_F [
g \ LV i | 1 [
; VIS LATCH o ‘ “ T i ’;' m‘ ‘ jw_m Uy ‘ U U ‘ i ‘
I | ‘{_PL‘K ‘ j_TL‘_J_K_I_L_‘I_\_F—\ S S e N | =
(‘% VIS 2¢ 5 ! ‘ ‘ P“—‘L’/ “ ?——{—;‘J . ‘ r__i}\ | ! - ﬁ ! : “—‘—' | {
‘? 2 ; | | el 15~730s it m
. . et | I ) ‘ -£‘°‘“ | :J
g N [ i T ‘
T i ‘
1 vis(zolpt.2iy 2. S | | | i
woara 02X ‘ E ;iﬁ ' -—L!‘S"“ i | ‘ |
\FSG o viscerlp 2 ;SZLTSM Im Il 4‘
N = | | ! | |
- i | i i " |
1 1f [TLOCK OR CHECK ! become zero by timing of Ty or Ta, output of W CNT will return the first condition. (wave of dotted line on Tq)
2. II it detect minorframe synchronous pattern within | scan again, it will do movement of datted line hy timing of T,.
Fig.17 Time chart of timing generated sector
L, VISSRERMEL, EGERT~HIT 252 BERIRESE Tl3, B EOEREE S LB (F— 5
iz 2 7 he ST B, WHERH) L 1kHzZ oo 74 AHL, &MY A 3
A 7N 7 HT TR 20MHz 7 0y 7 E AT CRERSLSHAEINBVISIO T L Ty
LB E, SHEINALZBHL 7> HE) 131> 70ER%2103 VMo TRIEL ., AT
Tty T 5, ZORBIE. BEREEEETHES HEEH TEAHEEE~E T 5,
NET, A Bz AESL, X2y FEILL Y 2 X108 7> 4 Tix. VISSREFHALH & 7 MHz
PRI S S AN s A I (RS - T (R Y Bk 7oy 2En7r kL VISSRIEFAE A 5 AT
LA 20y 72h7y s3ROZE 250 %> XILBHSSD L A (Z % o L RIHARR SV 2) T2
7% 5b, H7r g E )y b L, 2 X10MEA 7 b L2zEE, B
BHES 4 I IRERTIE, A2 ) 2 hTe /I~7D/7ﬂﬂ;}1(ﬂlji BNZ ko 7L 2 ERHAT S
DT BERRNEERE,» LRI N&EEIA 1 7 B b 7oy 7EBENESRTIE. SSD/ YL 2 & AT
(W7 > TR, SV%t, CPUZBA) oA L 728, 20MHz 72 v 7oA 7> b B85 T, 2 X
FMES—EL RIS 4 2 T 2 B, 104> b2 o 73028 ANL KA 7 >
VA7 s B, SVEREM S A 2 7 & VISSRZE AR LT, FOBEO YL M EE AR DRI
BB E A, SVEHR S 2> 7% 2L v FF T%ﬁiﬁ“ﬂﬁﬂﬁ ~EHRT D,
VISSR#E Iz /19 5. L. CPUEAY 4 2 > 7% A VAR EER Tl VISSRIEFE A &5 AJ1 & 115 SSD
B~ T 5, PV AT L AR FEE BEPIVISSR A fiH i3, VISSR



FERS (85 1 — BERER)

S MINOR FRAME -
WORD - A R 1

PREAMBLE T s — WORD WORD 2 NCRD 3 HORD 4 et
| PRSRMBETo SNe LN e
CLORR, o UL Lﬂﬂfu”ﬁ. LU .J'I.FJ'LL'LUL'U'LI'L'L" U DU SRR U AT, ,uﬂ P RIAN FU'ULMUL"U ihiihis
¢ | fuzrmsons LN = IMFS  « MFS
input of | DATA e o Ml Toams _ | J S— I — —
miltiple converted oar N \ \ \ . v A\ mFs N\
U DATA | —omo- 2]
board AN N pEpTuGEEn! IR By rnemn e, a;w:a\‘ﬂ_‘ Vilve[vs [vs [qr Tvalvalvs val L1 Vilve
ngx | |
It ;
I s5Te-Tazons
i |l T4zaons =t
cLoek 4o wu AT ﬂﬂﬂ.m.ﬂf‘ AL "‘J UL Jﬂmﬂﬂfﬂ rLI'LFL 1 ”ﬂMLﬂﬂJ’ﬂan ﬂ.['l.r 1 rU'LUUUUU‘ ’ULﬂﬂIuUU'UU'UL’UUULWUUUUUUU‘.ﬂMUUUUUUTJUUL
s s v MF |
TR o ‘ 1 ehenrrll W
i ‘ MES v 3 ” MFS I
PDz0 ‘; “ NEECCUE . ‘*L : o 2 8T64 2 S lo 2ot zwsu} Tvi[vz vs Vel IR [vi[Vz V3 v:
! L iorzons | o | | l
1 H |
[ SP-0ET o T
inside signal | . —HJ‘“’“ ! ! i i
| SLOCK 1o Jﬂ\maw o ? j ‘
; ! o 1 i i
pr— = S 1 I 1 1
1 Lasioens [ | |
(R LATCH| | s ; L U L U ]
- ‘ JTsons \
VIS STROBE | } indl LI '_‘_l—‘__f[_ﬂ_l—_ﬂ_——l._ ﬂ_’l_‘l_ru“ T Y I Y Oy O i

200~260n3  Te: lllns B |

s Lty 1 17 _L_fjr\w—l_ﬁ__" i
10 i {1500~1700)T 4008 ;—nx‘[‘n‘[‘ T4
! —somiam e e Som120ms)
fcrock ‘/ Juruiid fl."'lﬂ;‘.”ﬂ’[.m’lfﬂ” HUTEHE N PRI IR J_":u"_m"f_l’ﬂ.“::LmuFI AL LIS J‘ﬂﬂr LRI TLI'LMJUL”I‘M i
LOCK ACQ1 | | i |
et Locky ..ﬁmm o } ! Lo | ( ‘
FES“ZL}E sYNC ; | . EEEEE ‘ ‘
] = ' 1 L L
IR STROBE | B - I 1 A L
output of I A i | i
. V1S STROBE ; - ”—L_J—‘L_ﬂ_r\‘_ﬂ_ﬂ__‘l . [ L_‘_ "L_ﬂ_ﬂ_ﬂ‘_ﬂ_ﬂ_rui_ﬂ_ﬂ_ll
itiple converted | N, i } ‘ P | : ‘ |
| DETCT 0 1 L
heard f . | H | | ‘ | : | B
e —— -
. L Lo |
D2 O — | ] - J\“? ‘
Ioss |0 i i P .
| 7 bataz , ! ' ] 1 | MFS 2
i i = | IR Vi v va Ve vi' IR w1 vz
IR (Datas | [ 1 \z]z 2}2‘4\z!zjw \z\z\z/4l'z
[ vis 1 | LN ‘ | vi va va ve IR VI V2 Vi V4 vi_ vz va va IR vi v2
| i | H_L\gz\ s s el s s [ss[o[s] [s[s]8]s[® [s]s]_
| N Lnnu WORD 0~ A————rie—————WORD 0-B——>=—— WORD I —=fo————WORD 2——+be— WORD 3 ——le _WORD 4
(MSB) Srec woRD f MINOR FRAME
Fig.18 Time chart of synchronous board on VISSR frame
AR s ANSNDERET LA (iR T y4 1y TRAE

— 2oL (BRI DF A 2 7 THA 7
IR IDAT e MEET o F L, FDH T L
fiti % A H AL CEAR MR E R T 5.
AT HIEEER Ty, BARGIEEE & VISSRIH E;H%‘Jffl]
BN &, VISSRERAFE, VISSRIZHE,
v+ FVISSREE., &l 2>/ —L 2N T‘?}fi?‘;
AR AHEEIT .
VISSR[EHAHIEITERIL . VISSR [ HHH| 54 A & HERL X

o CYC MEAS
BERElE, 2 X10°h 7> 2, B b 7o

B5E, AAHEE
o01/0 DISP

ERfEERE LD
ESTN

GIO #1
GDCIFC #1 7 — & AH il

7 [ #A

AN F— 5 s <R OLETE A~

[e]

nas,
(DVISSRIa] ] f 4%
VISSRIE #1407 0 - 7 BRI % fig.2012
AL KD T O T LERENTWD,
TIM GEN
s 7REE A7

O

N AV AN

NN

o GIO#2
GDC IFC #

VISSRE#ER, VISSREAMMIEEL, 2 b L -

o PSDI/F
VISSR% &
© GDCIFC#1

A

+F

Bl a Ly — ko AH



Bt (55515 1 —BEREE)

20MHz clock

converted processing sector of VISSR

l.—. image observal sector
20MHz

various timing generation

transmission of SV

resampling stari conver ted
processing

sector of VISSR

transmission of SVstretched VISSR

equipment

4 Mz clock |generation of lock
frequency standar > el standard clock C10¢ cyclic counter
equipment (20MHz )
resampling start of VIS
time J
frequency standard  lkHz clock
——————{ time measurement
equipment
s |
demodulated sector 2X10 stop cyclic measurement
JEESEE——
- Tart .
of VISSR  THHz bit clock|  counter star of hit clockj
f reset
demodulated sector phase
of VISSR measurement
telemetry unit precision sunpulse ohase
(demodulated sector — l
of VISSR) (pseudo precision sunpulse) measurement

telemetry unit
earth pulse

phase

demodujated sector

of VISSR pseudo earth pulse

bit synchronization,

minor frame synchronization,

total count, error count
(via converted processing

measurement

of VISSR)

seclor

resampling end
resampling interval,
calibrated table, LSB
earth edge, scancount

——

pseudo VISSR data FAULT

operation console —

scan count, buzzer ON
e

station control and monitor subsystem

input-output control

document

SV ACR(via converted
processing sector of VISSR)

stretched VISSK equipmenl

various data

station control and monitor subsystem

Fig.19 Block diagram of VISSR synchronous control sector



ek (FRls 1 —BIEHER)

1 REHHEZEENGDC (DMAIRLH A H F il i

) A ¥ 72— AHE
o GDCIFC#2

2 FRE HE#HEENAGDC (DMAULH A 71

) 457 2—AklHE
a, TIMGEN7a 7

AK7a- ZIFFidloniT 30k HL. LTI
FHFNIZDWTEHMET 5.
ok 7o, 7 (20MHz) DE4
oA 7N 2hrF
CRMESA I TR
O #*#7wv. 7 (20MHz) nFEAE

s E) S5 AT 5 1 MHzIZ L 72
20MHzn#its 70 7% VCXOIZ & N REL £ 7.
@ HA4 2N THh2LF
BN E S SAES AT £ P EiL
BHT7L 9T, RICHMT L&A1 12 7T 5RE,
GHAENEAL L BLNDTHD.
B &HES1 I I7RE
K oHENVH T THREGIA 12 7. A
by o F FVISSR#%EH 7 4 3 > 7Ry, BiRlEE

BrOAMN24 1> 7 (CPUBAE w4 RBET

5%,)

BRI E A 5167 — F x24E -~ F ARAMIZ &
M4 I 712 BT HA 70 v 2hHT7 9DH
> MEET FL 20907 —Fh bR RET BIREIZEE
EFL.167—Fx16t~ FORAMIZIZ, #4 > 7F&
BE16E » FOZE~ FIZEILTTHE, 248 5 b
RAMIZZSES N7z A > MELELT FL 2n7 —
FizgonAaws METRETE 94 1 7125 T 5
B b #MLTTEHEL
HA 7N rh L SMAD AT MEE24E v b
RAM® # 7> FMlEins—E L 728, 16~ F RAMDI[d]
L7 FLZDT—FIZd»TwadEw MIHIET 5%
£ 32 7N AHHMBEINS,

—E L7tk TFLRAT> ZI13A7 PUPE 1L
5.
b.CYC MEAS7'w - 7
A7ow 23 VEENEREAAEL. LTIZEnZU
DWTHHT 5,

OB % 5E
0O2X%x10347> R TMHzE =+ + 72 7EH
W5E
OSSDALFH# 72
OmRTE > 7L 2 RFRRIE

O7 — Z 7L 2 AHISE
OB 2BI5E
BREEEEE» S ANT 28N T—% (F—7%
WH, B, 9. #) 2 1kHzZ o 755D HL
72100ms. 10msN7T—2% #TIM GEN7 o - 744
ANTBVISIOH>7) » JEtEN 54 22 7
T7vF L. BRblEEE~EIT 5.
@2x10347> 2R TMHzE v + 7o 7 E#HH
SE
VISSRZEHRME ()25 ANT HE v b 70y
72 X108 %#20MHzTH7> F L, #7> MMz
EhlEEE~ NN T 5,
QSSDATAHHISE
TIM GEN7'a - 7225 ANT 3524 F A
70 2 7h s SN bl VISSRZ L5
(6 AT BHSSDSILADH#HETT v F L. D
Hrr bEX, A 720 287 91 BHAGIC
SSD SV ZA AN E Lz &) otsE# (Q/D) %
EMHHEENE TS,
DEREEEH » <L Z (AREIE
TIM GEN7 9., 765 ANT 324~ FDH A
TN IhIL DAL MEETL AP ESE
(B A, VISSRIGHAES 2> 65 AN+ 2 E¥EEH
SINADEBRTT v FL. FDHT FELHA
7Y 207 8 1 AR TERBEY > S AHA
hEfzn ) »otsk (Q/D) % BEHlEEE~
Hh3 5.
®7 — 2L 2L ARRIGE
TIM GEN7'v v 755 ANT 524~ FDH A
TN I AL SN MR TL A b ) EE
(BELDI A, VISSREFE) 5 AN T 27— 2%
NADHE L #ETT »F L, FNLDATL ME
LA A s 1 BRI T — 250 2
WARNSINIz L) »DEHR (Q/D) % L8| 4
BENHHT 5,
c. [/0DISP7 w7
A7oy 7 iERHNEEE DAL NT—5D
VISSRIE G S ATE O A 18R, 7 — Fig5E 2
{vFTHELLZT7—F% 7 F L. VISSRE®AHI
H#HiE HLED DISP (HEX) 12#53 5.
ZDfth, VISSRERMAMEH L ZHET— 9% AN
L TERHIEEKE RN 5.

d. GIO7w9- 7

A7) > bR, B SHIEHEEDODMAFIHLE &
T—%%AtH1T5GDC IFC7u » 7ORAMIZ T



witreE (BHlS 1 —BERER

— 7 # ALK A T2, GDCIFC7 9 7
RAM?”: &5 7 — % % Sthfil#E £ 179 .

GDC IFC7 2« 7 ORAM» St v, B
WElEEES S AL 72T — 713 -EGDC IFC7
a7 NORAMIZAN R 1L, b -2 9 A
1L 7 TT -8 kot L. VISSREARIEA N O &
7w 7 VISSRE#HMBEVISSREFATL 2 L
F FVISSREE . &Hlar Vv— I # N FNLEL
T2 E2FENT 5,

GDC IFC7w v 7 ®»RAMIZ E;A 4 #I#1I3.
VISSREAKIEAEN O &7 0 - 7 VISSRZ #a L FE
ENEIFT— 2 #GDC IFC7 v -+ 7 HDRAMAAE#H
L. KiZTIM GEN PWBM &FE ¥ 1 3 > 7FEE
5 NCPUEIA Y { I > 7 CTEHEBRGIHESEIZ T —
S hEEHRT S,

EREBHEE~OTFT— N5 1 > 7 (IN
PRD) 2. " H> 7)o 7T o4 127 T,
VISSRERMIELE)~H 1 25,

— %4287 2—2%& (PIO) 2 5 Iz &
ST, A7) PR2WD I b EL L pnRIRE
VISSRALFEER % B 468 4 2 B HAIHE ED 1 &
/2 FRDBIRDITHIL S,

ERHEEE~OHTIE, 1%, 2R TH
L7T—%%2%HT 5,

PSD 1/F7 g v 7

A7) PG, BERHIEREE S S AT T B
VISSR 7 — 7 & VISSRIEFRIELIME T HEAER N
¥ 2% {7 . GIO% A~ L TGDC IFCh & i)
E{gET — Y RUBHLZ X w27 b E2ADL,
PETREE~RNT 5.

F72ARTY) > bRIE, VISSRZESAEES, 2+ L
s F FVISSR#E, &Hl 2> v — v, VISSRHI il #%
NEHET - 4 I TERBENT D,

GDC IFC7'a -~ 7

AT PRI, BARKI2E O GDC(DMAMRLA
AT & 7 — 8 DA S 24T 9 - G
B2 LDANT =713, A7)~ FRORAMIZ 1%
MS L, BT DY A 22 7 TGIORH TEEA~
FEHR L, LK ST — 7 I3GIOEB TA 7Y
> FMRORAMIZ#E#L . TIM GEN7' @ v 7 D &
g4Iy TREEH» LNDCPUEHBA S 4 3> 7T
HEEHEE~NT -9 40 hT 5.

4. 2. 3. 2 VISSRZEJGRILIEER

VISSRZEHBMIEH D R K & fig2Lizm L 2T,

T — & IR T3 . VISSRIEFRI A & S EIL X7
VISSRT—2 # AH LG L T2Axx> A7 F %
VISSREMAKIEEL~, &> T — 8 &% PNEEHZ AN
E

WL T3, VISSREFH » 5 7TMHzE ~ + 7 @
» 7R ANLTIRT— % %, 8 5EERMNE,
2k AL 167EF 2~ 7a> K 2~ 3>
D) LAENTEIRE N2 FRTHNEL, VIST— %
24 EIERNEERTHNET 5.

Z X AIROEIRE Lz NEH AL, VISSREIHHI
AR TERREEEER S, N T — 7
1ZGMS/DPCIa T (2 53k % 41, GMSHENT 2 EHE
DPCiiFiE 74 > /3w 7712 AT 341 5.

FEFHED T3, BRI E A o VISSRIENAHIEE1AE
HTEEXNIET — 70z & - T GMSIiT Pi&
BOT—8EEL., 742707712 ANT 5.

DA T L ZERTIE . BRI E A 5 VISSRIE]
HIHIHBER CHRES LS L EEORE [P EAL L
)% 7Y SRR (20MHzZ o 70 A7 b
fi) & VISSREIHAKIEIA THE S N 220MHz 7 @~
XN T) L THEESA I TREARL T
TN TSN 2 EHIIT A,

HERT - DR TIE, IRWNEEDS T — 2 & )
Ty 7o 2 A AL, VISSREEAK #8756 §0r
ENBAL v gL FL~NLEHS T (REIZ8E 7
LLEEL TAL » gL FL AR 2BEDRY)
DE 7R AHDPHT L, REIZBE 7L T,
ZL v ia Il FLNLABZ 2EEORENE 7 2 Lhs
Hx o, 2IGMSH], DPCHET Z L Znk 72 F Sy
(D7) o 7% S TRk -~ o 2R L. VISSR
AR A e TR AR E A~ T 5.

T4 Ny 7 Tk IEEDOGMSHENT VISSR 7
— %, NiEEODPCHENTVISSRT— % % Af L. I+
TN TN ADIA I TTTA Ny 77l E
YT 5.

FAL Ny T pld TN T el TEHD
174 I Bb), —Hoy 77 2EEE N
TV AL oS 775 5GMSEIT X DPCHEIT D
Ko HTF—yHNEIZ A F Loy F FVISSREE &~
RESIR-R

7274235773, VISSREFILTT 1 > [
A, = A+ 7L — LB EN L s 2B E Ny T

-_— 40_



itk (RS 1 —BERER)

resampling end (IN PRD)
converted procession of VISSR

fiz ot input data | o

frequency standard equipment SlE
2209 | 1/0 data
converted procession of VISSR (3 20Mlz clock 2205 2208 10 data apC
image observal sector IFC #1 | station control and monitor subsystem
start timing of resampling | TIM GN 19 Y
converLed procession of VISSR (1) “
" 2 transmissive timing of SV
cut Liming of CPU swiihcontrol
interface unit of data(PI0
ssD L]
< ) s -
onverted procession of VISSR (1)~ TMilz bit clock 2204 2207 1/0 data 2208 | 1/0 data
frequency standard  unit Time, 1R7 clock i 4 GpC
telemelry unit Precision sun/earth pulse GIO IFC 42 | station control and monitor subsystem

—————] $2

demodulated sector of VISSR pseudo =
genclation of pseudo signal sy ACQ, total count,

error count, scan count

bit synchronization,

carth edge et transmissive timing of SV

conver ted procession of VISSR
convertad processioniof VISSRID—— ] . 2203 fpecwe VISR dota
input data calibrated lable
2202 7 tput dals - converted procession of VISSR
put data PSD e
resanpling interval ‘.
dca L ocument
= T stretched VISSR equipment
transmissive Liming of SV
start of pseudo VISSR scan_count(BCD) 4 lines) —
console
. £ VISEH et buszer rumble Liming
conver led procession o LSB of scan count T——
} VISSR control

O

Fig.20 Block diagram of VI

scan count, LS

gloval edge

VISSR

SSR syncronous control board

synchironous control sector

detection of r
gloval edge
calibrated table

resampling interval 20Mil7 clock timing of resampling start end

vissn  Miz bit clock

resampl ing

demodulated sector

pulse

line buffer

'—| resampling T

detection of

gloval edge

resampling

e
| tine mrmJ

gloval cdge

synchronous

stretched VISSR data for (MS

W [=renerated equipment of

stretched VISSR

VISSR

control sector

line huffer

VISSR data

divergence

VISSR
of dala

demodulated sector

| resampling pulse

resampling pulse

stretched VISSR data for DPC

Block diagram of converted processing sec

resampling
b line buffer
"I: resampling pulse L
resampling -
[ | Fine buffer - L0 sw generated oquipnent of
R stretched VISSR
® | ] __resampling pulse r’
~ resampling
caliby I line buffer
S resampling pulse
resanpling —
line buffer
1 resampling pulse
resampling
tine buffer
resampling pulse
|
tor



RS (BAS 1 —EERER)

I ELLTRI 74> DT — oM X 5.
VISSRZEHRMEERS . ROBH SR SIS
(a) VISSRZ:ff L7 #(1)

)47 TERLLSE
(b) VISSRZ:{finLzg#2(2)

A7) 78R

(DVISSRZ: 2 L #2(1)
VISSRZEHME (1)) 7 0 - 7 R # fig.2212 -
]
AREIZ, RDOT O 7h LRSI,
OFR SYNC I/F7 a7
VISSREFER, VISSR7 L — L6k - (> 97
= A, Ax x> HE, BT — S HEo
2N g Ay TIETER
OINTERPOL (IR) 7w 7
IRT— % N
OINTERPOL (VIS) 7 v 7
VISF— ¥ Nid
oCAL7a- 7
GMSIHlT N T — 7 DRE
OEDGE DET7'a - 7
GMSIaFIR,DPCI T IRD sk = - 2 8
OLBUFF (IR) 7a » 7 (GMSjaltt = DPCrlt)
IRT—%&FH#HZ74 7577
OLBUFF (VIS) 7a -~ 7 (GMSia)i+ X DPCrajit)
VIST— 3 EHHET A7 77
a. FRSYNCI/F7 w7
A7) > FRIZ, VISSRIEFAER, VISSR7 L — L [q]
A% AH 5 VISSRT— %, SSD,7MHzE v b 70 v 7
FANL, BT — 5 2B T 5720054 12 715
FRERL, E{gT—2% & &IZINTERPOL7 2 » 7
T2, X 2X v A b A2t LEDGED
ET7 v v 7l TERGIEEE 2N 5,
VISSR7 L — 2 & #i» H 2~ FEI, w1+ 7L
— L [E#AKEE% AN L, EDGEDET 72 v 755 AH)
FBVISSRT— 8 Ah# TR D F 4 1> 7T, [WH]
KL HELHEZ N A+ 7L —LAEMKEL
LBUFF (IR) 7o 7izifiL. LBUFF7 e~ 7T
IFEHADEN T2, 73 77 20K 2 5,
X, HSEXNL72E - P EIAREE, =1+ 7L — L4
#AHkAE|:  EDGE DET 7 0 - 7 £46H T8 i 3 &~
#ERE 5,
K70 7 TARAL v FI2k 5> TIRT—IDNES
REFEL., fxESIN2NEHRI2. EDGEDET 72

c 7R TESHIEEE~N LSS

N, SVACQ (AL ~F FVISSRT 74 2 >
s HkEE), P—FI AT, ZTFT—HT7L R
EDGE DET 7w - 7##i CERHIEEE~ L NT 5.

Z % x> #1772 + LSB#% VISSRIG] #A | 8 8~ /)
T 5.
b. INTERPOL (IR) 7w 7

A7a 712, 8GEIERNIE =7 YA MR AN
1659%%2—t»7a3>K)z2—23>D9bLFR
SYOC I/F7 g 7NDZA4 +Fi2k» HERXN T
ARELRIZL - TIRT—FONfEX 119,

F, 0L T IR AIZNET— DD H
TINHIBIT# #2115

IRET—9%#IRA MO —7TF7vFL, kD=4 +
7L —L2DEHAMNFSA o —7 T4 DL 2 2
FIize 7 k4> F B dBEDL R INT—F LFR
SYNC I'F PWB#» & A3 21464, 1697%3 5
HL¥ETNLALLZROMEHEMEL  #DE
ETFLAELE, 0LUTFE0 . 2550 E%255 2 L2
ROME A NIET — ¥ L5 5,

HR)HEHITEVISSRT— 213, #HED 2K
CEBOEHIC L) T @& Tkl AL iz, B
RDBE 70 ZIZHEIL 2B TREY S 7Y L 7
2LAaBL (UH7NL 7 TR E—FEIZLT
WA

ZoNH TN 7E 20DET—FDHVIZT
ThildrzH, 2200ET—IDH W12 THEZ TV
BLEE DT 70> 7B L) RS L2 T
HoH, ZHENEL G

IRIZET 2Nz EIRD 3Tk H B
c. INTERPOL (VIS) 7o 7

A7 2 PR 4 aEIERNGE SR £ - TVIS
T S NDNIFXIT) -

T, UL TN I A RNET— DT Y
HTINHIBIT# %17 5.

A7 7121k, VIS1 ~ 4 HoNIERIEHL H 5

VIS#7—2%VISX(X:1~4) A bu—7T7
v F L RDIRLUIMNFSZ Fo—7T 2L 2 A
ZIEo 7 AT % 2B 7P AIDT=F
Y. FRSYNC I/VF7 o~ 7255 ANT 5% 45873 5%
A% TEFLZELZZROME A NIGET— 2 &
b,
d. EDGEDET7 o 7

A7a 73, IRVH 7)o FF—Fiz8 L T,
ERTIEEE, SHEINZAL v 3 LFLNLE



Bk (A0S 1 —BEKER)

resampling pulse

converted procession of VISSR:

SV ALQ
=
start of pseudo VISSR minor frame synchronization
stretched VISSR cquipment scan count LSB
F zz211 SV data for DPC
- e
synchronous control of VISSR LBUFF stretched VISSR equipment
55D DPCIR (IR)
TMH: =
demodulated sector of VISSR T 2202 5 T4
bit synchronization ; 2203 s 1=
minor [rame synchronization | FR SYNC| Visshidata & j
error_comt_total counl } | INTERR DPCVIS i L
VISSR frame synchronizalion & (IR) ] IR resampling pulse N
= 221
£ LBUFF
g )
<
3
scan count = -
bit syachronization 5 2
error count lolal counl g
minor frame synchronization £
_E 2206
G INTERPO! 2209
= (Vis) ] VIS resampling pulse LBUFF | SV data for GHS
M GIR) e e
E — stretched VISSR equipment
5 IR
IR resampling pu =
37 calibrated data 2208 Bk
resanpling starl CAL 3
FDGE = 2
DET {__‘_ 2

transmissive timing of SV

Fig.22 Block diagram of VISSR converted processing sector

resampling start (VIS4)

. iVIS3)
. (VIS2)
synchronous control ’ (VIs1)
' (IR)
of VISSR
20MIlz clock

resanpling end

rezanpling interval | oo — — Zans
RESPMPLE] IRESAMPLH] IRESAMPLE RESAMPLE
(IR) (Vis2) (VIs3) (VIS4)

Rrit T 1 il f
resampllinxkend ) 1 i i J

resampling inlerval resampling
pulse  (VIS1)

CYIS2Y Converied procession

. (VIS3)
T (Vise) of VISSR
© (IR)

Fig.23 Block diagram of VISSR converted processing sector(2)



HititRE (BH5 1 —EEHRER)

8LV LEEL THA B3h L) »iHELHEROE
Oy E#RHL, Z0E 7 L &5 4B 6K
BAXET 3, ATy YT, ALy aL KEx 8
E7 L@l TEE-2RPIODE 7L &F L L,
(EZ7ELAD> 9(E—6) HElzy Pl AL v
alL FfEx EBEl>TOLSERLZE 7L, ¥ T
Abvwal MR TE-2EZXE2LAY L {EEE
ELTWL3,

A7 vy 71212.GMSHIT X DPCijit» 2 > x
CHREEA S 5. BRGIEEEY HEX L AL
v a L FLNULEIRNIFT— 2 2 b, 2R
(ZV v a L FLXLalz TOAETE 1) #GMS
[ XUEDPCHEIIT D VB> TN o IV A NS4 3
P T8N 7ML U RZIZANT S,

STMUERIDBMIZA—NLIZ L S 2N 7
AT IDE (B PHE 7L EH+6) %
LY 2AZIZF7vF35. X, 27 bV 2 27hREEIz
F—=N1IZh-2BDE7RLATL IDiE (KL -
CHOEIeNES—-1) FL I ZFIZTFT 5.

E72enhr s, B bR 24+ 7L —
LEAEHET 572D NDVISSRT — 7# TR D ¥
1327 (EfH7> i) 2FR SYNC I/F7 o
7T 5.

Zoffi, FR SYNC I/F» b AWt 3 487 —5 %
VISSRIE Bkl 842 eh T, BHKIEMEE M H T 5.
e. LBUFF (IR) PWB

A7a . 71z, GMSHEIT X(DPCHETIR Y #> 7
Wo 7T—=2%507 7 12ML. AL v FF
VISSRZE~Z L » F FVISSRi¥ 7> 3 > 7T
Mh+ 5,

2oy Tl TT e Tl le>TH D, —Hi2
Hr TN T =9 HEAATO DI, A S
2L F FVISSREE KN T 5.

WAL IZIRNET — 2 W3, #HIE#%T— 2 (GMSH)
1) % AN L. GMSHIT XIZDPCEIF AIRY # > 771
ZTIRNWNADI A I TTNy T IZEIAL,

Lz, 2 by o F FVISSREEA SN 70 7
TiThh b,

A+ 7V —LE#KESX AN L. HBOFFOiE
3. TNy 72302 FTICH 74> nT—9 %
Hhta,

N 7 PO Z 2. LBUFF(VIS) PWB~ Y
INns,

f. LBUFF (VIS) PWB
A7a 713, GMSHIT XEDPCHit VIS # > 7

N 7T5—82%x5 77212880, 2L »FF
VISSRE&E~Z FL ~F FVISSRiEH 2 1 2> 7T
Hmhta

18y TRNXIT TN T2l TN, —HI12))
Ho TN ITF— 5 EAATOBERC, fh» b5
HL AL o F FVISSREE~XET 5.

#AAG, IRMFT — & LHLIEH% T — % (GMSIi
)% AL, GMSHF, Xi2DPCijit nIR!Y H#2 7
W TSN ANZA I TT3e77I2E&AL,

g LI, 2 b v o F FVISSREE» HD 70 7
TiThil s,

LBUFF (IR) PWB# 55 7 7 W 2 AT
L., =4+ 7L —LEYOFFNERIZ, »X v 7 73U
ZFIH T > DT—5%HhT 5.
(2)VISSRZ: i L FE #2(2)

VISSRZ% {f L #2(2) nPW B R # [X] % fig. 2312 25 %,

AR, KDT o 7Hh LRI,
ORESAMPLE (IR)

IR7— #GMSIalt, DPCRlit ) > 71 > 7o

I ZRE
ORESAMPLE (VIS1)

VIS1 77— #GMSm)+, DPCiajit )+ > 71 > 7
7SN AR
ORESAMPLE (VIS2)
VIS 2 7— #GMSiatt, DPCiigi W +> 71 > 7
7L AFE
ORESAMPLE (VIS 3)
VIS 3 7— #GMSial+, DPClajlt W #> 70 > 7

NIV ZRE
ORESAMPLE (VIS 4)

VIS 4 7— #GMSHi+, DPCrajtt 1)+ 7)) > 7
2L AR

4, 3 tERE
(1)VISSR {8 %
T. AHES
(7)) T8 70MHz
(£) v=n -15dBm+10dB
(&7 4l 2= % 750 (VSWR<1.5)
(x) Z#RAEKX PUAH S (AR
(#) Gk 14Mbps
1. WOk ihTeesR 2.4msecLlN
7. 79y 7 ifEEEE 2.4mseclIN

I, By bEYHYE

BER=1.0x1 0 %5
Z HAFEC/NIL. MR



itk (RIS 1 —EEHER)

(C'N=10.7dB) % 2 dB
BN TEES

10000 A ¥ v+ > TI0A F +

SAPETT

(BER=1.0x1078f)

A, A F—7L—LFEMENFE 100002 F v > T

102 %+ > AT

(BER=1.0X10"%F¢)

*. 74 > BB FE

X, HWhETL~Xn TTLMHY
7. TAMEY
(7) HH R 70MHz
(1) Whr~n -15dBm+ 2dB
(77) (Bp%iREE 14Mbps
(x) Z#ALHK VU H A Eh (A2
() ¥+ ) THZERE S+ 3%
(#) WhHT—% VISSRA#i#E 7 2 +
7 — ¥ ((EEHEATRE)
(2)VISSRALEE &S
) 3 1] 0 505

7. ZE L — b i 100rpm= 5 %
£, 70> 770 7E (HEHKRS
(7) DPCREjiF A b v F FVISSR
47.949urad (FR%H)
23.974urad (R]#)
(4) #EmAFA L v F FVISSR
140urad (FR54)
35urad (AJ#H)
(v7) o709 779272 % Juradrr
QZRILTEED
7. NEAR
(7) #hh RO 3B DYIEZDTRETH S,
@ 8 SFENEAR A H
@=7YVAMRAN
@63 E* -ty r7aryRK)a—vav
(1) =T 4 FEIEARAE
{, 94>y 7744 X
(7) DPCHT 2 b v v F FVISSRH
TROT— 930 77228 (F7N3077) f#
ZTWw5,
cRFb 182 FX8E v F X66887— X3 LIE
ST 4 X 6E Y b X133767—F LILE
(1) w2miF2 +bLv v+ FVISSRH
FRDT—F /350 77 %28 (F 703507 7) i
2 T\5,
CRA D 182 KX 8B P X22917—F UL

A4 HX6E Y FXI4AT—F LKL
7. HERKT o R
(7) HEK/ FHZEEN AL v a L FLNL
B AL I E e S BE T AR
(4) HEk /i EMBESNHEY > 71L&
g§H> 7L



Bafrekes RS 1 —BERER)

5. R bLwF FVISSREE

5. Stretched VISSR subsystem

Abstract
The stretched VISSR (S-VISSR) data of GMS system is the digital image data originated by
raw VISSR data from the GMS. Raw VISSR data are demodulated and reconstructed by the

ground system in order to reduce data rate. Then these processed data are retransmitted to MDUS

(Medium scale data utilization station) via the GMS during VISSR observation.

Stretched VISSR dissemination has started as new service instead of HR-FAX since January

5,1989. MDUS shall be adopted for new service with modification according to the transmission

characteristics of the S—VISSR.
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6. EfREZRER

6. Image monitor

Abstract

Image monitor is a part of the station control and monitor subsystem.A purpose of this system
is to monitor the streched VISSR (S-VISSR) signal which transmit to the GMS and receive at

CDAS.

Monitor methods are as follows:

Make an image from S-VISSR data and display it on CRT terminal.

Monitor and inspect S-VISSR signal condition.

Result status of these data are transmitted to central processing unit and operating console.
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7. TLAMIRSAT AL

7. Telemetry subsystem

Abstract
This equipment demodulates the received GMS’s telemetry signal and devides into two kinds of

data signals, so-called PCM telemetry and real time telemetry.These data are distributed to CRT

monitor display, penrecorder,command subsystem,VISSR subsystem, and CPU. This section deals

with such equipments, data format,etc.
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8. Command subsystem

Abstract
In this section, we describe the command subsystem. This subsystem generates command pulse

and send it to the GMS in order to change its operation mode or to do its house keeping. The

command subsystem is normally under control of the DPC computer system and it can be
controlled by CDAS itself. This subsystem is connected to the SCMU (Station Control and
Monitor Unit) and cooperates with telemetry subsystem, VISSR processing subsystem and other

equipments in CDAS.
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9. BIFERI AT L

9. Trilateration ranging subsystem

Abstract

The trilateration ranging system provides data which are used in determining the orbit of GMS.

GMS system employed a trilateration ranging technique wherein a near simultaneous measure-

ment of three range vectors are obtained from CDAS and two Turn-Around Ranging Stations
(TARS) which are located in Ishigaki Is. (JAPAN) and in Crib Point (Australia)
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D2 DAY Ps R:
Dy T P4 R,
l I —
H: M P3  TARS-1 PHASE DATA Rsg
|- HOUR —E |- — —
H, P. R4
T I — — _—
M A P Re
- MINUTE Jg : - |
M Ps Rs
- - — — — TARS-1 TRRR DATA —j
S 4‘ P 4 R4
= SECOND — - |
S fP 3 TARS-2 PHASE DATA Rj
CHOOSE SATELLITE P2 B R:
L B Ju— 53 — —
CHOOSE TARS P R
CHOOSE LOUT Rs
— TRANSMISSION LOUTE: 4800 BPS — —
MRS 6/D B» PARITY BIT : EVAL Ra
— START BIT 1 — -
TARS-1 /D STOP BIT 1 Re
TARS-2 8/D Rs
— TARS-1 TRRR DATA
COMMON 4/D R T
Rs
R.
Ry
CR
LR

Fig.8 Range data input format
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GMS

Ry
(R2)

MRS

I —BfEHkER)

Ro, Ri. R: :The return measured value
Ro
MRS = —
2
R: - R
TARS 1= -
2
R: = Ro
TARS2=
2
TARS ]
(TARS 2)

Fig.9 Method of calculation practical range
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NIFRE T — 7 L LTROFRBTERT 5,
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w7 TS,
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HIBE 7 — 5 WO ACQ COMPLETE, TONE LOCK,

CARRIER LOOK® 3 52 IZONRE DK (2
GOOD L ¥ 5,

b. Q/D BAD: ¥I5ET 5 &M
ELEEOGOODEM %R L %5 WERZBADE 37 5%,
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TELDIIWRT 4 A7 7740 (AEF—-yEEY
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BIrEB L F— 2 oo TIRERITOR W),

9. | AEFT—YOEMEML

AEF—s %, WRT+AZ 7740 (HEF—%
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Appointment of transmission RANGE DATA

system
—
console
Operator
man machine

program

It gives the editorial data for DPC

to transmit control
transmit control
DPC
program

Input of RANGE DATA
which was corresponded

RANGE DATA
Ending instruction transmit
of RANGE DATA ——3| to DPC program

—> :Instruction of transmit for RANGE DATA

=" : RANGE DATA

RANGE DATA
accumulation
file

Fig.10 Flowchart of range data for DPC

NFEN T 5ZYT 28ET—% %2DPCH} 7 —
FICHRERT O, EXEHIEE % Zh L TDPCIZ R
3%, Fig.10iCDPCEEEROHET — 7 Diih 27T,

oL CEHETS .

9. 2 HRIEFT—HDOERLE
F—y DEMIHEMTER S A, HH, fiH. &
URIZBD3BS%EHRT 2, EREBGHEICEE I, BEF—5DS54>TUVIHA

Lz ) 7 (&FOL0E 18 @ 10EE O RIFELRE
EI-oBERRLEGTVT ol kd) L5,

10, BIEE T — & DDPCIRXSLIE

R IE, 1 RIORFEALEK THR, XiE A7 A2
YV —LENLGERE»SIEESNBET -0
EEERSH-2BEIC, QET - ER7 7 1 Vi

AT LAY —=NVENLTCERE»LDT Y
CHUBBI THEE S NRIBET — S EW|/ T 7 1 VIR
ENTVAHET - 2REL. 71> 7Y 7T
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10. Z=HhigR
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10. Antenna/Transmitter control unit

Abstract

The primary function of antenna control unit is to control of CDAS 18m¢ antenna driver, and

part of their function is performed by central monitoring and control CPU board. These units are

connect to the station control and monitor unit (Mini computer system) via process [/O unit.

Each of transmitter system control unit (Tx. Cont) are composed of the EIRP control unit and

HPA control unit. The Tx. cont units adjust the output signal level of each transmitter, and have

a safty function that prevent to radiate its unnecessary power. In this report, we here explain

centering on the function, performance and operation of renewed unit.

B

ZER AHIEHEE 12 2 D 18me H £ 7 L > FEhig
ZERENGIF S 2 & & b o, BEEBEO EPES - SlH
ETOEELESSTHY . ZOMER{THOELHOD
MFREEE - L TCPUBAEBENICEEL T 5, £
7o FEB I ABBEANNEBEPIOR /i L THEDER
HIEIEE (MS—1753=a>ta—%) {2 9—7
A AN LS, B3 L V=L Eh S DEPEHK
EIEHREATTRE L 75> T B

EELRHHER X, EIRP2 > b o— L8 HPA
CONTROL & MONITORB% CH S TH D, &
EEGSDOLVRLVAREITI I, T —RUEKE
{EESDON/OFF4lfHl 2~ = 2 7 VIZTRELTE
%&@%%&%mTé“Ewﬁéﬁtﬁ%bfh

. BEBEHHIEHT 2 KEEE E}WA'”
wfbgﬁ:/V—wﬁ@om%ﬁ&U%@&ﬁmﬂ
BEL o T3, XTI, B3 LEBEOH LV
HRE. MERER ODHRIFRERESE &l L«éa
L TEREE. BEZERUEESR TNATE
13, [REE L ¥ RS RIS 11— 2) BEN
554 3 HEBH, EhRREBD T > 7 - HlHEEEC
SLTIE, AEEE L ¥ — MRS FRS) BE
550 3 HEA#&8HED - &,

|, ZHRRGIEHER

1. 1 HEABEE

ZE R (R E O A EFRE L RO 11IEE 2 5 %
%,
(SLEW £ — F

AZ. EL"> KR4 — D<= 27 LVEET, EN-
CORDER/ SV A D 7> 7 +HIH%ZITY 2 M T
&5,

(7 > 7 FERELEE 1£0.01°~0.3"/SECO #iBH)
(2JALCUE—F (ANTENNA LOCAL CONTROL
UNIT)

ToTF+HA MNIHBT T FHHIEEY v 7>
Ry 2 ADBIEICE D T T HEIEEITS 2L
%2,
(3)PRESET POSITION & — F

FTr¥— e« AL v FANTFOELZONLT VT F
AEE AL  EXECAA v F 53T L2k b7 >
TFERIEEHAICIEER S5

T, ZOLENYRKRA =NV EET I LICLDE
1$417:PRESET POSITIONESD 7 > 7 + & %%
FART L LN TES, (0.1°[0EE)

% 72, PRESET POSITION{&(ZUPDATEA 1 v F
YCURSOR= &2 A v FOFHIC L > T . 7> 7+

Ikid e, e AER Seiji KAWABATA, Masahiro SASAKI
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v REFERENCE FREﬂENfV
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TRACKING DEMODULATOR ~ ——

Fig.l1 Antenna control unit block diagram
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TP RMREA RSB IIRE SN AR AN S,
% 7: . PRESET POSITION{#{$UPDATEA 1 v +
ECURSOR=& 24 v FOFERICL>T. 7> 7+ A
ERREERBOAEREEZENTE %,
(5)AUTOE — F
BE»SOTLVAN)DRZEFELE—a L EFL LM
HEMBUED L xEHE+*HENBRET %,
(6)SEARCH=E — K
SEARCHA A v F W EN5 Z L2 5D FORE
SN7MEMORY(C#EiAE /8 — > CHRIEE
LEEBEMELAZEE -2 VEED L S HHEE
(AUTO) ®— NIZBITT %,
(1STOW % — K
ELEiHE#R O L 5 STOWA A{ v F % 3 #LIERE
ZEWRED T YT RRIEEEMBICEE LEEH
DE > HSTOW PIN HOLEIZ B = 1. EL#li% 1 >
y—oy 7HREL B
(8POLARIZATION £ — F
POLA A v # %#3 2 £i2 X h FUNCTION 2 1
v FOREERSEOREFEHIGH. LOWYIE 2
POL DRIVE® &4 2 4 v F CIREZ BB L EE L . &

ENSOBR LT > 7T FEEE L OEEL2(TS
(9FUNCTION £ — F
FUNCTIONAA v FA2#F Z Lizkh, 7> 7+
VAT LAOZHEEOHIER N E= Y —RITH ZENT
% 2%, FUNCTION® — K x =2 —#%Table 1 27",
(10RE FR e R

TI—LAA v FEBTZEICED, BAEERET
EERELHIET X 2, BERERREE % Table 2
TR,
(IDEMERGENCY STOPZ 1 v +

7T FRBRICREORENTFRINERBICEKR
ZIEEEEZ 52BN D L, 7213, ARICREEE
BLIETRUNH LE, 727 FOHB BRI EFEL
x¢35,

1. 2 EhiEgsE
FEBOEBE - BEFIRO LB THYH | Zdhig
il 8 R X % Fig. 1 1R T,
(1)CPU#
7oy 7 EAEK S MHz TEIET 2168y k<4 7
OOy EFEHL, 7YYL EEER I &
Tl
(2)7 F o7 At /1% (B9622A ANALOG 1/0)
KBINPEBE L D7 S0/ EEDA 9 —T x4
AT, 7O 7BEE2ANLTT 1 V9 NVESIZER,
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Table.l Items of function mode

DISPLAY IMAGE
G Na | CLASS ITEH NME =
UPPER ROV (10) LOVER ROV (10)
T e | o ook meseve | wookesy on, OFF
2| ¢ RF Qut RF-CUT ON, OFF
' 3| ¢ EL STOV PIN STOW-PIN ENGAGE RELEASE
a c VARNING 1IORN WARN- HORN ENABLE, DISABLE
e [ emw e [ ewe | ewe, osme
(BRAKE)
2 C EL DRIVE ININBIT EL-DRIVE ENABLE, DISABLE
2 (BRAKE)
3 (NOT USED)
a (NOT USED)
T v | e o e | wopwee [ eweewor pane
2 M TRACKING D/C STATUS TRK-D/C NORMAL, MAINT,FAULT
! 3l M DEIYDRATOR STATUS DEIYD NORHAL, FAULT
a M BAUD RATE BAUD-RATE 2400
o l- ] M‘ 7Al Ilo.il"lxil'l ST"ilsii All‘D;A’i - ;DTLINé.ST;.HA‘INYr.F;\lT'
2 M AZ No.2 DCPA STATUS AZ2-DCPA ONLINE,STBY HAINT, FAULT
1 3 M EL No.l DCPA STATUS ELL-DCPA ONLINE,STBY ,HAINT, FAULT
al M EL No.2 DCPA STATUS EL2-DCPA OKLINE, STBY ,HAINT, FAULT

Note. Class C : Control and monitor function
Class M : Monitor function only

L7 a7 @S gLt 3,

¥/ AZRUELO—% ) ex>a—5 DA ¥ —
74 ARA 7Y, FIPLCPULDA > 9 —T7 x4
A, BREFBRUOA >y —7 24 2 LCPULDA > ¥
—7x{ AAPPI%#EEL T35,

(37 +u 7 At /1% (B9622B ANALOG 1/0)

A3 FEEB9622A ANALOG 1/0 k& [Al# 72 #E
(4)# (4 (B9623C OPR BOARD)

KEEIHIEA 1 v FERULEDE REBELEL, 7
T HIEBOEBEEFIET 2 L L bz, THERO
BEREERTRT 5,

(5)1 % —7 x4 A (B9624B INTFC BOARD)

KRBT > 7 FHlEEE & SR E (DCPA., ZEthigss
BE) LEERTLITRTOA> 9 —7 24 AT %
FLTWw3,

(6) — FIgHESE (C0622A SERVO AMP)

A8 13 (i 42 138 OO BB F 1EiE 88,
(7TV&#&XF % (FM40X2CB-AA FIP)

80F (40F X 21T) DEFRET, 8y bDa—F
LD BRRIRXFAERTT 5,7 > 7 +AEZ DL
BhAwve—YEFERT 5,

Blu—%Yx>a—% (E6A-CW3C ENCODER)

Krra—F@En>FerkfA—NEETIEIZES
TALAEFEL, 7> 7 +DSLEWE — KEFOELE)

Table.2 Items of alarm condition

DISPLAY IMAGE (40)
DEHYDRATOR FAULT

POVER SUPPLY FAULT

400 Iiz RESOLVER CIRCUIT FAULT

AZ-Ko.1 DCPA FAULT >> PUSII FUNCI TO RESET
AZ-Ko.2 DCPA FAULT >> PUSH FUNCI TO RESET
EL-No.1 DCPA FAULT >> PUSH FUNCI TO RESET
EL-No.2 DCPA FAULT >> PUSII FUNCI TO RESET
TRACKING D/C FAULT

AZ DRIVE DISABLE (IIANDLE)

EL DRIVE DISABLE (HANDLE OR WATCH)

:swtzqmmhwn—lf

HPA RF CUT

12 COV PRELIMIT >> PUSH FUNCI TO RELEASE

13 v PRELIMIT >> PUSH FUNCI TO RELEASE
1" UP PRELIMIT >> PUSH FUNCI TO RELEASE
15 DOVN  PRELIMIT >> PUSH FUNC) TO RELEASE
18 AZ  FINAL LIMIT

17 EL FINAL LIMIT

18 EMERGENCY STOP

Je O'PRESET POSITION X zSATELLITE POSI-
TIONE—FBD7 > 7+ AEOHAEIH W2,
(994 —% (METER)

VT REREARTTAA—Y THD,
(0HiF7#EEHE (C1292A OUT)

Latch Buffer 6 f@% 8 L 7 > 7 + #lH & » 5 DAZ,
EL7 > 7+ BT -9 25 AEESLLTT > 7
TAERTRICHENT 3,

1. 3 E#®#EHa>Y—LEDL 9 —T7 2142

TrTrHlEg L ERAEH Y — LD Ly —
7 =4 Z1ZB8521B CPU®MSIO (SERIAL 1/0) #H
WRS232CEE 1 > ¥ —7 = 4 ARURS232C. RS422
REA I =724 RAEDTF— I AEFIET>T»
%, CPU-ACUOFEE D 7 — ¥ IH % Table 3 1275
T

1. 4 ERBRIFRAE
MR IERRE L (D~ B) D) TH 5,
EHRSHEICER s, BBBER L2 ETOR
TN EEH T — FOBEBBITEFig 2 2R T,
(DSATELLITE POSITION®— FALBIRE N TWh: 3
=1

CSo

a. AUTO RESERVE ONT7 > 7+ »# B g &
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Table.3 Data between CPU & ACU

ACY TO COMPUTER

a) ANTENNA STATUS REBUEST | a) STATUS REPORT
b) A7 DRIVE C'D b) MODE CODE

c) EL DRIVE CD ) ANTENNA POSITION
d) HODE C

e) PRESET ANGLE CHD
() 1Ol ANGLE CHD

£) SEARCI RESV

h) STOW

ACU = ANTENNA CONTROL, UNTT

Bizhh, HoBEEERH OB, SATELLITE
POSITION € — N (3 HEHNICAUTOE — FIcFfTL .
HENBRE XK T 5.
b. SEARCHE®—FHFHEHNTL I, 7> 7+
MEEMEICIER L 2R TSEARCH ® — K IZB1T
L. BIE%#%L . AUTO ENABLEKEES ERK X 4172
LEXT T IEFBREEMT S,
(2)PRESET POSITION £ — K55 O h{ERE O,
a. PRESET POSITIONZ, 7> 7+ 2{8EDLE
CEEXEL0ATREGS 2MECHIETS -2
kv, L7zai-> T, PRESET POSITION THE
HEAETT > 7+ 28EsE % IC.SEARCHE—F
BAEELWITL CTHEAMIET A2 ik, HEANIC
7 7+ DAUTOBR %175,
b. 7. PRESET POSITION CHEfI¥r £ T7 >
THEBFS LB Y= 2T ML BAZ EL >
R4 —VREOENCORDER SV 2 T7 > 7 + &l
AT, BIEABRTLILCL0, F0BIEEI
WAUTO®—F %3,
(3JAUTOE — R D1k DR,
BREZEBOBESHNLET, 707 +HiE, B
BED SEIREOSTAND- BY®— Fi2B1T3 2,

2. EERHIEH

2. 1 HWRRUREERE

AERFIEE L. Fig. 3 OFRMKIIRT L CKE
JPEIRRE-1. 2% EH - ST 5 & - L IcEREIE
EKEEDA > —7 x4 A%{T5HPA CONTROL
& MONITOR/ %L | 2 RFEDIKERDE L~V %

=

wm | [ ez [reme | [ oo

| soacs | [acee sescov | | evance | [ neseme

s | S
[ T T
= = Fe= % [ ==

= =) L= -

o | \ e ) ;e ) | o

—_—
AUTC DROP |

Fig.2 Automatic transfer of operation mode

FEFT Z2EIRPCONTROL /S, o) A —3 3 VB
B2 A EREAHE - EREEER - D129 —7
= 4 A %175 COLLIMATION CONTROL/: # v %
DAEE CLBELERAHET 2TX CONT PDB/
FALFEHLSHEEINT V5,

2. 2 HEEBIER UMERE

(XS5 5485 (EIRP CONTROL)
ZEESHEH . FEEHFHEE (TRRR, S

VISSR, COMMAND, WEFAX, DCPI' INTL, DCPI

-RGNL.DCPI-SPARE) O EFIFES (T0MHz7#) O

L L&Al & ¢ EIRP (${f% %5 & /7 | Effec-

tive Isotropically Radiated Power) O#lf#I%#175,

a. AHNHFA v E=F >R T5Q T
b. AtHEIHEFVSWR LI5LAF
c. L ~ILAIEHE +1.0dB
d. ANMES - BEBROEEAL L ~L

Tabled 12”7,
(20K HgiESEE S EE (HPA CONTROL&MONI-
TOR)

HPA— 1 RUHPA—- 2 HD /"2 L2 & D ZNLFH
OHPA (High Power Amplifier) O 7— 7
7 — LAKEER TR, BHEBEOON/OFFHIHIZE %170,
HPA— 1. HPA- 2  EEHiHEEEM O SEEF 5D
1>9—724 A%,

a. HIEEE

- EEE - FYJE (AUTO/ANT SITE/PANEL /
CONSOLE)

- SHEEFEON/OFF

cHIRT -y L U
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Table.4 Frequency and level of EIRP cont

SIGNAL, FREQUENCY INYUT LEVEL | OUTPUT LEVEL
TRRR 64.0 Mlz|-12. 6dBm|-14. 6dBm
S. VISSR 67. 1 MHz| -5 7dBm| -7. 5dBm
— WE - FAX 7.0 Miz| -5 4dBm|-14. 1dBm
_ T COMMAND 72.2 Milz| -5 0dBm| 6. 9dBm
el C— e DCPI INTL  [72. 925Mllz|~12. 4dBm|-14. 3dBm
e . R DCPI RGNL | 72. 974Mlz|~12. 8dBm|-14. 5dBm
_ > — DCP1 SPARE [ 72. 933MHz|~12. 4dBm|-14. 2dBm
STATION CONTROL |

a0 ONITOR (!T

Fig.3 Transmitter subsystem block diagram
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(3)2 V) x—=2 3 »#l{#A (COLLIMATION CON-
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11.

([FHER)

BRI ERE

11. Frequency standard unit

Abstract

Frequency standard unit supplies a high precision signal and accurate clock timing for

communication units in CDAS. This unit has
some “standard frequcy signals”. |
10 KHz VLF (JG 2 AS)

5 MHz stabilized crystal oscilator and synthesizes
. These signals are calibrated by standard wave transmission of

And clock timing is also calibrated by JJY standard wave which accuracy is better than +2.5

msec. After renewal of this unit, duplex operation ensures reliable operations.

ENENE er o Srinte

T g RV IR(G RS

AR B IS

KR TR R S 1
u_.l"u]*ﬁfé:\//)g(iﬁ—?](&ﬁflj a0
’L’“t"fnv':'“;- AEEE (L. 5 MHz

D KER TR 2 B FERAS © L T LB A RER
# e 1N M(mk; LB 0FEEL TVLE,
ZORIBAEECE, JOKHzOFEHIZE®EER (JG 2
AS) {7 MiL’é« AITOLIRESS  RNVEHIEA TV S
BEORREBEREEAHEFL TO 5, BRSO
1E13. JIYHEOEEEY L L THRIERTTS 2 &

RN AEORIEA L2 5meec AP ZIREFL T B,
AT NEHET RTOEBLTUEHRK -

PEOE A T WA, 22T, BE S

d
iz, ) S Sigpal Osciilator

\“‘":p,' 1 Sh2: s,g.-.,n D unbulor
n-a"»‘;r,wmr- romer— Cie

3 Pen Rocder |

il-1
. | s Sfelertce 1 ;“gcaW
Biﬁ?fat@ijj{ 'E@mes.ser IJ_Vusmbuwr 1?@?’ STy
| SEeTerce LJ ander
1‘ J Eh a

- N yS Lem
1B1€ e butor- {502 Eua,,.ém )

§~» gy thesiser- 2

:"__ ‘ator 2]

P s : 1
it s ;:5,215;31;151 e =St Ty |
g RS 101 ‘ ———{Time Sigral— pne_s‘s—T-l 3
———>lieneretor -2 xsln utor-2j--
Fig.l System block diagram of frequency

standard unit
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TEAENZLSTXI0FSRIT LW LTk B,
(2BFZI DILIE

BEZ: HEESREBRTESN-EHED 1 MHz
zay 7 EHOTERELIIYES ZLOKET 5 AHRK
ELoTuwb, BRIOKIE T, ZEBENT6MHET
BIEESHO2L sz oy 7 OWIEEITH. Bl
00F4? X 5 Z2 #71%. Fig. 2 ™ & 5 1259840mSI12600Hz
D5 FEZ655mSHEIAH D 00F 2 5 mSOIES A A
b, INEKREBTER LKEGESEHEL 70y 7
OWIE%RT 5 2 L THBETE 217> THZBEE % +2.
SmSLAN ZFER L T 5,

i, (RICEBRIRENE C HTHI20E S 1L 6 B
ZETREDHE 1. NEOKGERIRTIC L D KIELFT
WA TE35mSLINICHEF T X % £ 5 IC8&Etan T
Wa,

3. BHFEERER

AEEORFKKIZ., Fig 1127 Loz 250H#
EEEHBETAREINHAIIN TV, REORHERE
SI3CDASHOD 1 R 2 RFEF (B 22 TOEE
DUREBREZ->T05, L, FROEBICEES
RELTLHBUEZ 2 TOXEEEZ 00 L5 12H
REN T3,

SEOEMIBLTIE, ESUBRLTTREREL
FHEttam L€/, HEGSUESE 113, 5MHzo
HEFESr LT —RFELBIRL., @B T
b ZITIX, BIZLRAUBHEITOHLRVIZETH
AoniEEE. HRCYEZ NS,

HEESUIERE2 3. 2600 ESE»>DEEES
% 2EDVIEEHET 5,

HHEGB OB LT, BE - FH1H D FHUIE
Z 13, MAINTHREED L Ed[RETH 5,

7o, HREGBSEHEOE NH»M VLT 1 DTLH
O FIAEARRE & 72 - 72356 . RO BH A RS
FEITHROBRICL > TLRUWNEL R 288D
D, HAHETEHELTLEIRBRNYDH S0 THIZ
MAINTHIZBL T EEXET 2. W) 4 3BA
RO ER TRIEZITOLEND S,
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12. Operation console

Abstract

The operation console is a part of Station Control and Monitor Unit (SCMU)

. With this

console, operators can achieve various operation about the GMSS depend on man-machine

interface included in the SCMU. For the reliable operation, the operation console has the dual

system in accordance with the SCMU.
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Fig.l1 Block diagram of operation consol and peripheral device
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FEYLFL AN F—y ABEE—FEBIIHET
% e HOWR AT
w7+a77L A1)y +z2v7 (ANALOG
TLM LIMIT CHECK)

T+ TL AN F—AHETLRODU Iy
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a. Analog data item format b. Digital data item format

[ o i T T i
1 12 22 23 24 1 121314 | 15 2|28 U
Lxxxxxxxxxxxx xxln1n2n3n4n5n6n7n8 XXX XXXXXXXXXXXX | XX [ XXXXXXXX | AAA
T i L wiad iy [ e .
o i ‘ ltem name [ This triangle is blank.
1

Item name | — Unit

(Other than I (Three charter) (Other than :
2 character) Data 12 character) Data
(Expression figure (DHold good case :
+ Interger division X Expression of 8 charter
cX=6-Y (Ys6)
- Decimal division Y @Hold bad case :

- Expression scope: =0. 000000~+999999 When the unavailabity data is acquire,
the expression stars-symbol

(@Expression position :The right close —

@A Symbol : The left express of figure
-Minus : Expression of minus sign
+Plus  :Expression of brank sign

Error expression
© AS :Action error
%% : This message show stop of error.

(@Expression position :Zerosubless of high figures

(GMhen the expression figures is pass ,the expression "?”.

(@®When the unavailabity data is acquire,
the expression stars-symbol from n] to n8.

— L|m11 check expression
" AU” :Action /The upper limit error

. AL” :Action /The low limit error

<" CU” :Caution /The upper limit error

+” CL” :Caution /The low limit error

+" x %" :This message show stop of error

Fig.7 Format of select menu area

DPCHESV(ES0E = ¥ R
@®MONITOR 3
GMSHESVEST D
@MONITOR 4
WEFAX(ESDE= ¥ R

HEEHRE =T
w747 Ar))sy bFzy 7 (RT
TLM LIMIT CHECK)
DFZNVIALTLARN)T—92HEFTS720D Y
Ty MEB®RETRT, TV AN) T—¥ = YHEER

EZIRT

(8 HEFRT) bRRTEHIENTES,

$7:.Fig.6 DL ) REEA.ZDE DA A—YT
DTNIALTT) > v 77 b T 5LPHHD  BEH
AR A L OEBEITICRIZIT TV %,

. EESERE=S - EBEHE=-YIVV-L
Hno@://—wwgvﬁ“ﬁmumf
(1)RF-1 SPECTRUM, RF-2 SPECTRUM

SRATFLTFIAFRADRANRYT v F LT+ 54 FD
FRLTWEEEAE A4 —TRTT %,
(2DMONITOR1~4 (A#ywzAa—7)

CDASHODO ZRHLBEEHE» S DES D A A, 1
RO A4 » FICLDESOERETHEL YO AT
—7ICRRT B,

(DMONITOR 1

TIM1 Z72E 209> XV ABLIUT—ZA/NL R
EEDE=YFn
2MONITOR 2

(3UTCJSTOFE R

FE I BB HERE B s & DRSS 7 — 9 2 BIZRRT 5,
7z, JSTOYH”, “H”ERIEEE» O T —¥
IZEDERRT B,

(4)ANT 1, 2AGC

ANT 15 L O'ANT 2 DAGCL R L 2 FRT 5 (H
THERT) .
(5RT TLM 1, 2

DTNIALTL AN VEBLSO)TLI A LT
VAMNIESET > TIZEDERTRT B,

(6)HPA 1~ 40OUTPUT POWER

4 EOHPADH AR RT 5, A—F—DL >3
W 7L A7 — L E24KW 7 L A7 — L pidp D) | IRTE
DL > P EEEFEHEBR»SDESIZLD 50 7HR
3%,
(7)CMD CONTROL

WEIIH T 23~ FETEZDPCH ST I h,
CDASH 51T mAKEY 2 1 v # (DPC CMD/CDAS
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CMD) T2 5 - LT x %, @%EL. DPCCMD
GEMT S,
(8 TRRR ORDERWIRE

ON AIR, RINGING, COMMAND® Z 1 v #5386
D, #—%—74+— -+ TRRREFIZ:Z 2415 A FHu
T, B LEOERATO,
(9)SV DISPLAY SELECT

EREHDZO 3 Fr> ALDE=SEEAEE =S L
TWAESHER A5 7&RR L, CRTIZERT 5 &
I D A 4w FIREE & BIRERE 2 HHT T 2,
(IO0CRT7 4 A7V 1

HREERE A S OERT — ¥ (7 + o 7RGBES)
ZEBECRTIZERT 2, B, KT 4 A 7L A1ZD0
THEGRERSOEL BB s iz,
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13. System console

Abstract
System console is a part of the station control and monitor subsystem.
This system consists of keyboard/display, serial-printer and line-printer.
The system console works as a manmachine interface unit and SCMU is under control of the
system console. SCMU : Station Control and Monitor Unit.

%3

VAT LDV -k, BEBIEHREBERERL T
WA HRMEERECITFCPU)O—ETY 7+ 727
DILH BV, IR, BEROEIBRE. SEEE
Z774ANVDHENI, T—IR—A7 74 LDIER L B
ZE VI N TORFE A>T A, CCTE=F
RUOFF—LINEBOEEZ TS5 1.0 D b DT, T
EHKO 2 OCPUICFNFNCRTY — 3+ L 1 #,
SUTLTNFIBRUIACT) 5 1815
EiLs,

AETIE, SATFAILY—LEEA A—Y L 20
¥ - OLTHMT 5.

. YAFLATIYY—LOBEE—FK

ST ALDY Y =it BESNIZCPUNE -
£0.

CPUnEH OB E OPE MODE

CPUZ RO E ST-BY MODE
LLTEET S, BREOBEIE. E-FF Y
EHETLI2259, CCTOEKETHICCTE—
F.ERESNETLANIFT—95 719y 70w o7
+—Ty NIEHAL T51>70>9 (LP) ZHh%
fT30FF-LINE€®—F#iH 5,
Fig.1:2s A7 43>V —LE— FEBALTT.

ffre Rl B AL % Yukio SASAKI, Hiroyuki SUZUKI

2. YARAFALIALBE

VISSRESHRFIH S A 7 LD b FIFE{ECEL T
$2B0CPUNERAIZAT S Z L THERLCTH
15, 2BDOCPULTENFHMIRDOCPULERL TH
) (CPUMLEEHAE) Yo onpkin@8HR LT

' WORKING BY WAY
|~~~ OF OPERASION StsTEX
[opERaTION |

| )

2/

HALT STATE !

‘o -
PORER OV '

OPERATOR

—_—
Vi 3 G-

z 1 = N\,
U 0) SHaLT 6 /smnrsv N
| POWER OFF | B —
SR e A muy
N N

WORKING BY hAY
OF STAND BY SYSTEM

T// /] ’\\
i » /
4 N /W
y NP \
d I L\
/‘ { S
[~ \
@ - FLOW TRANSFER POSSIB / 3
LE FOR A DEMAND OF /] \\\‘

OPERATOR (OPR CPL) | '/
< : FLOW TRANSFER POSSIB m
LE FOR A DEAND OF  ——{

OPERATOR (ST-BY CPL) \ om0/
Ne o

: CPU FLOW AUTMATIC
TRANSFFR

v
\
OFF-LINE
MODE

Fig.1 State transition diagram of CPU
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b EMBEE, MAHDCPUEER L L TIib Ehib,

% 7: . CPURLEEZ X Y iRCPUMY AT LYY »
Lz L3BELBEAC, BREERR L TIBE
. EHEOBEEAFIBROLD L L Tha,

3. EEA&R

Fig. 2 iZOPE-MODEE H A %M % T~ .

BEZ, A=2—BIRICEBX=—YYUINEZIZL-
TiTHhaL, AIEEICRSE L. "R OANIZEDITH
i3,

4. OPE MODE

BE s LCPUMERMB L LT EAML L 2
7 A3V —IZiEFig 3 IR TEHE AR S,
OPE MODERH IR OREMNITZ 5,

(1L S

()%= 2 7 VRIFIZ X 2 EERERHIEO HHR(F

(3)F =9 =277 4 LOLPH I, HH. thHCPU»
SOIE— HRT7T—7 (MT) o SAVE
RESTORE#(F

WEHI2 > v —  FEKEEREREE | ARBEPIOKED
REE RO E BIR(E

(GIMTEE O ST & 2

(6) ISR EHR(E

(NBIEET—% /3~ > FBEODPC~DLER(E

REMGEFHEOLNOBEE  FHOYI ) & LRF

(9DAIRY REPORTOH IO BE). FEOUIH B 2
R

WPCM7 +aZ7FL A M) F—=FDY Iv hx5—
F4RFD 7 —EEOON OFFY) ) # 2 #(F

7L Ay a2y FREBRO T 27 VERD
ON/OFFY] b % z (¥

WYVTALIALTFLAMIDY 3w bFxv2OFRE
TR

(19:EH% (OPR MODE) %> ###%% (ST-BY MODE)
~DOYI Bz 181E

9> 2 7 LfEIEIR(E

5. ST-BY MODE

ST-BY MODEBF I RDRIENITA 2.

(VB RE L SR

(27— x—=A7 74 LOLPHE ., FH. thHCPU»
SOIE— BRT—7 (MT) 8 o SAVE
RESTORE#:(¥

BEHI2 > v — v B EEEEE  KRBEPIOEED

EEEF ORI

(AMTHBEO YD & 2

(5 EE RO EHTHR(F

(6)DAIRY REPORTOH IO BE) - FEIOUIH H 2
BE

(IPCM7 +8 7T A M) TF=FDY Sy bhxF7—
Fe4BED 7 —BEHOON, OFFY) ) # 2 #(F

BNTALIALTLAMIDY Iy bFxvy 7 OEFE
TRER(F

(9 DPCHEFH 7 — & RO Tk O F B ER(F

(10ST-BY MODE?%:»CCT MODE~DOY] ) # 2 1§

(LDffr 52 R

(12ST BY MODE#:»OFF LINE MODE~OY) O #
A (F

13 2 5 LI F R

6. CCT MODE
CCTOERES L. CPUD 2 & ) PIZHTERAINT 7 + —
7y bR MLy FREVISSRT — % D 1 @il 5% —FF
BIZRRMIL . 20&, BKT —7~\OHFThiLs,
DA )VEROBAFRN SEBEOFERLLT
EBFT 2 LAl L 2 5720, CPUEIFE—F %
CCTE—FIBEL AL RS L, ZDOIEE(L.
HFBACPUL S DAITZ %,
CPUItEKE—FABfTF2EBHa> Yy —1 12
CCTERESERL, FRRL L THEL T 20T
ZEHEIERIT S,

CCTE— FEIEHRZRCPUICEE B RA L 12 5BE
(213, CCTIERALE 3l 2 CPUILER R - L TH
fhrs EIFxiLs,

7. OFF LINE MODE

OFFLINE®E—N T3, 74 A7 LIZEHS N
APCM7 L A MY TF—% (RRKTI3HAMET) 271
AND 74y 70Ny 7EEDO7 +—~y b TLPIZH
< W

S

(|

*Table. 1127 —9R—RA7 714 L—BE% 5T,
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Table.l List of data base file

CDAS SYSTEM GMS-1
s LCOMMON)- - INFORMATION
: SYSTEM COMMUNITY  INFORMATION : GMS-1 EIGEN INFORMATION
S_ VISR :COMON VISSR INFORMATION S__GMS 1 :GMS INFORMATION (GMS)
S_CCMD :CDAS APPARATUS CMD S_DI1G1 :DIGITAL TLM DATA (GMS)
S__E I RP :EIRP STATUS INFORMATION S__ANA] : ANALOG TLM DATA (GMS)
S_COLM :COLIM INFORMATION S__SEM] : SEM LY (GHS)
S__RPOT :RADIO LOG INFORMATION S__RAL 1 :REAL TIME TLM DATA (GMS)
S__S TGN : ANALOG LIMIT CHECK S_PSC1 :PSEUDO TLM DATA (GMS)
S_PST1 :PSELDO TLM (GMS)
S__PNO 1 :SCHEDUL INFORMATION (00 :00~05:592) S_ADTI1 :A/D TLM GMS)
S _PNO2: ” S_ACN ] : ANALOG TLM DECISION CONDITION (GMS)
S_PNO03: ” S_DL 11 :DIGITAL TLM LIMIT CHECK (GMS)
S _PNO04: ” S AL 11 :ANALOG TLM LIMIT CHECK (GMS)
S_PNO05: ” S__RL 11 :REAL TIME TLM LIMIT CHECK (GMS)
S_PNOGb6: ” S _GST1 :GMS STATUS TLM (GMS)
S_PNOT: ” S GCD]1 :GMS CHD (GMS)
S_PN1 1 : SCHEDUL INFORMATION (06 :00~11:597) S_GVR1 :GMS VISSR INFORMATION (GMS)
S _PN12: ”
S_PNI13: ” S_QL11:TLMG/L FORMAT (pagel)
S_PN14: ” S _QL21: ” (page?)
S_PN15: ” S_QL31: ” (paged)
S_PN16: ” S_QL41: ” (paged)
S_PN17: 4 S QL51: 4 (paged)
S_PN2 | :SCHEDUL INFORMATION (12:00~17:597)
S _PN22: ”
S_PN23: ”
S_PN24: ”
S_PN25: “
S_PN26: ” GROUP~- COMMAND
S_PN2T7: ” (0~39)
S__PN31 :SCHEDUL INFORMATION (18 :00~23:597) < GROUP CMD
S_PN32: ”
S_PN33: ” S_GCO1 :GROLPCD 01
S_PN34: ” S_GCO02 ” 02
S_PN35: ” S_GCO03 ” 03
S_PN36: 4 S._GC04 ” 04
S_PN3T: ” S _GCO05 ” 05
S_GCO06 ” 06
S_GCO01 ” 07
GMS—-3
INFORMATION
: GYS-3 EIGEN -INFORMATION -
S__GMS 3 : GMS INFORMATION (GMS-3)
S_DI1G3 :DIGITAL TLM DATA (GMS-3)
S__ANA 3 : ANALOG TLM DATA (GMS-3)
S_SEM3 :SEM TLM @GMS-3)
S RAL 3 :REAL TIME TLM DATA (GMS-3)
S_PSC 3 :PSEUDO TLM DATA (GMS-3)
S_PST3 :PSEUDO TLM (GMS-3)
S ADT3 :4/D TLM (GMS-3)
S. ACN 3 : ANALOG TLM DECISION CONDITION (GMS-3)
S_DL 1 3 :DIGITA" TLM LIMIT CHECK (GMS-3)
S__AL1 3 :ANALOG TLM LIMIT CHECK (GMS-3) S_GCO5:GROLPCMD 95
S__RL 13 :REAL TIME TLM LIMIT CHECK (GMS-3) S _GC96 4 96
S__GST3 :GMS STATLS TLM (GMS-3) S _GC97 ” 97
S _GCD3 :GMS CMD (GMS-3) S _GC938 ” 38
S_GVR 3 :GMS VISSR INFORMATION (GMS-3) S_GC99 ” 99
S_QL13:TLM Q/L FORMAT (pagel)
S _QL23: ” (page?)
S_QL33: ” (paged)
S _QL43: ” (paged)
S QL53: ” (pageb)
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*Ekk  kERk  kkkk * I S 22 g
* * % * % * %k kk *
* * % * % * *% Kk X
* * kkkk  dkkkkk * X ¥ %
* * * *% * * X
* * % * * * * ¥
* * % * % * * *
*kkk X * * * * kKX

% %k k  OPERATION GUIDE s %

NO.
——HISTDRY LIST PRINT OUT
INT OUT

1

2--
3- DATA BASE LIST PRINT OUT
4--DATA BASE UPDATE
5--DATA BASE COPY
6--DATA BASE SAVE/RESTORE
7--PERIPHERAL RECOVERY
8~—HT UNIT SELECTION

9--YEAR DATE CORRECTION
10--HISTORY TRANSMISSION(TO DPC)

M50 INPUT NO.=

* % K K ¥ W

—E{EHERR)

NO.

11--LOG PRINT OUT AUTO/MANUAL
12--DAILY REPORT PRINT OUT AUTQ/MANUAL
13--TLMLIMIT ERR BUZZER ENA/DIS
14--TLM/CMD DUAL OPERATION ON/OFF
15--REAL TLM LIMIT CHECK TIME ASSIGN
16--MODE CHANGE (OPR---->STAND-BY)

20-- SYSTEM CLOSE (FORCED TERMINATION)

Fig.3 Operation guide screen of operation mode
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14. DCPRIZE

14. DCP subsystem

Abstract
There are many data collection station in cover area of GMS that called Data Collection

Platform (DCP).

Each station collect any environmental data and send to DPC computer systems.

DCP reported data is sended by UHF transmitter equipment when after reception of inter-

rogatoin signal from DPC.

The UHF signal receive at GMS and convert to S-band down-link signal to send to CDAS.
GMS UHF receiver and transmitter is cross-strapped to S-band communication equipment.

The CDAS receiver equipment demodulate S-band down link signal and discrimination to 133

channel data.

Frequency drift in the satellite will be corrected by DCP standard equipment in CDAS.

Received each channel data send to DPC by micro wave link unit.

This satellite communication link is used in another data corresponding systems.
One is ADESS system data link between OKINAWA and TOKYO, another is Weather Radar

data link between TOKYO and Ship.

BEE

CDASIc 81 2DCPR & IXDCPEFS ., EHB.
DCPIE#HERRE L W S AT 5,

Fig. 1 xDCPy R 7 AR 2 R T,

#&DCPIZ402MHz#1z 2 2 #1024 T 5 a7z Bk
BEFIHL TCGMSICRBIBRERXMET %,

GMS i3 2 1 #1.7GHz % 12 25 #2 L CDAS ~ o #
CDASIX Ch %M L /-t ~1 7 oEigs@L
TDPCEXT %,

. BEETIE 2 ODCPHEh#kEgE 2 FIA L T,
HAZRL —FORT - HBETRRT -/ EE LIT-
Tvb,

FETETYINABCHET 2HEM2EAL TH
HIoEME L 7-DCPERREIC DT, & 72DCPEEIZ
FOE»ITHBEEER - HASSRY — S HERR
LTHIBEZATVS Z LBl TENMT 5,

Z DM ODCPREERE I B L T IR E S RE
1—2 (BEFIS5EE 3 A7) & a iz,

I . DCPiEEAZR

1. 1 EfFtE

FEE OB % Fig. 2 R T,

TOMHzHIFESIZ. 87 « V¥ — %8 L TDCPR
155 (7T4.5MHz £ 200KHz) D A3 s 115,

IDOESHEECLZEEENY 7 RS ESAT
Wi, DCPAE#EZEE I L VMl a - AE R Y
7 M TCREFEIRSE O M REECEREL . ol
ETOMHZIFEB 2#BET 5 2 L TR Y 7 MHIENFT
bh10.IMHzOEZIFEE 2B TV 3,

PUF. 10.7MHz# 7 + a Z1IF7 >~ &% # M % Fig.
3T,

ZF Dk, LA 10 7MHz #5400K Hz D 4585, 7

EHHEE, EEEE. R Masaaki SUGAIL, Kouzo MASUBUCHI, Toshic ONIGATA
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AT TR D TNEESERESN, AGCHEESRIZL 0 —
TEL NN E TSNS,

(AGCHIRSR ZIFE 5 # BRI L ChEt 7 4 L
TV LELOTEOREREIIN— T30 F10
HzZf8B IR E I N T 5)

WIZIFEFI 2 4f s h, BREDTFT 90 70
Fat oy —8 (DSPIzTH + ) THILEITS 28
KOO IHEE R R - 2 EEO BEMRIEES (0.
T02IMHz) ic TR Zh 2 EHE L, BEXT 5 288D
NR—=RA/N> FfEF (I-DATA/Q-DATA) 2B T 2,

IDR—=ANY REBRFNFNT V5 LIEREZRC
AN a5,

SEIOEF CIEUTOMS % 7Y 7 1{bd 2 Z 812
L0 ZOEBAE L EEErALELTH S,

Fig 4 127 Y ¥ VERIMAHKK 5 R T

I ITERYICIBCHEER*ELEE» SFHE
DIERED HT 720 BE7 — ) T EAE LTS,

IHEANTFTY INEEIIMNL T, NEgHmEL X
LT HRBEBEICHE T AEMNT ML EERL
FRBEHROSEORMAE L2460 THD, UTIZ20
— i EHRA A T T,

N-1
F(k)___zox(n)'eﬂznnk /N
ne
x(n) : nfEH D ASIHES
N:H 7L
k o AR
(ERRDO R TIZMEFSI3Fig. 4 DACCE S 1= %7
D, [ElEEFeliPH-SHIFTDO&RFITHE + 2 ,)

TYINMERBTIEE T ER=ANY RESICAL
WSAZH > TR — L R 2T, KHEICA/DESEEA
FEDFIINEL T3,

I Tk, BDCPIizHID BT otz 1 CHOYDHE
SKHZEROES 2 M T 2 LENH 200, 7
Dy 7 OEBEDY Y Y L SEEHR Fs=3
KHz x 256D 768KHzTH > 7)) > 7 % {F5 T 3,

LrL, ZOH > 7Y 7aEn7y 9y Esosnt
UIEHEN=256K1 » b OBEr 7 — ) 2 EHRALTE %170
SKHzOMBOESH S 2L L5 2 T4 2 Z(F
ESDRAERAERS +I50HzTH 2 Z Lo stk s
DIRBETEZ o415,

IOBI I TIEN=128KA > s OB 7 — ) 2K #
WHEZITV 6 KHZER TEEOmE 51T-> T 2,
(Fig. 41ZRTH/BLOCKDE43)

Z 0> 6 KHzfEIRR O B R 5 o0t UL $Hi2 3 KH 2

RO BB 2B L 2 0 nE ke s e, BIER
HmA DO EEF O (2 ank/N) iCz 2 I1E T 2 #1(E
EIT5Twb,

FOERZOEIL,

2 7nk(140.5)/N
i Z oS EEEESTKIZ 6 KHz B ks ot
LT 3KHz T WA ic A% O B KBRS 3 S My
WRshsIiznb,

EIE O [E]B& T D (A B #5E (PH-SHIFT) i
BOLTAIHES & ZhICH L TI80 H IC &5 iifg
7 b LIESEML BB THAEL  REDMEL
(ACO) THIRIZALIE S % Z s L O BEF v > 2 L
DOEEETREE LT 5,

Lo T LD > 2k L TI33CHSOES
HH»1Thh 5,

BF v A NVIIDBISREESRIFREFNTY IV
YTy —EDSPICTE ) THEE
By bR E s B,

ZITESEETAGCCHL T S N—TFDWMEEE
EFT D,
(ZOAGCHFHRETEES L NV +#F L <L
L0MTsh, Fr) THEIEREIF D T L AL DA
CXALDIZUINZ S D)

FrUVT7HEZ 7z X0y I V=72 TiIThil,
=7 R BYIERRETIXI00HZz TH D, 0y 2K
MERIOHzZRBE E TR T2 2LtV BEEY v Y %
HZ T3,

2y PRI IbItKEIZ B T—EXB O
SRV ZTHEL00bitFRERES L DD CTEEE v
MR SY — e SRS ARESME LB L, AT
NEHEL THBHZRELX L TWD,

XOUFRMRETIEO NI v R TIIBLTYH, ID
BOEE L EIC T2 Yy a o RAERIMBOESMED
EMRYERDLEDIZEIIIA I TRABNTONT
PRV

IOy NI A I TTT - NEESNS,

1. 2 M

(AT % 10.7MHz+200KHz (DCPR
B #REF v > A L)

(2IATTL ~ov -53dBm (fZHE « 13472 h)

(3)ASIC/No 41dBHz (4 - 1447 D)

WDATA > E=F A T50(VSWR=1.5)

BIANESER PCM-PM (ZFHE60°)

(6 iR AT RE BB AR O A R+ 750H 2z =
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AUX
10.74Hz 1F OUT

DEMODULATOR UNIT

N e |
g
i i

(i
1 CH4

i F Input

(DCP Standard) 63.8 Mz - [0kHz

Wz 1 Wz on
) CH20
: | "
(Frepuency Standard) MPX&M I X . -
TR R [MP XM X] : fo=107MHz B OPRMATNT
! B =400 KHz S =|STATUS
; 10.702MHz L—BusLr
For increase of DCPR Demodulator
Fig.2 Block diagram of DCP demodulator
—© IF OUT-1
—© IF OUT-2
107M IF IN fe=200 KHz [-DATA
ouT —
fo= 10.7MHz
B = 400KHz AGC
Q—DATA
o OoUT —

10.7021MHz

Fig.3 Analong IF amplifier
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I - N
I-DATA S . CH-1 1
S/'H _
° ‘ PIPZ g1 9
LINE|CH-2 I
A/D MAP s
Q-DATA I
© S:H
B
U
N
OPR/MAINT TIMING GEN to CH- 2
& COUNTER DSP
firom CH- 2
{j ]‘ 1 ‘ r 4
OPR/S'{/EST ‘ ( CH-4
12288MHz == CH-3,CH-4
L B1.OCK
] Pl
| CH-2 DATA
! z vy ouT
CH-4 H L J
DEMDDULATOR ) 7
Fig.4 Digital demodulator
Table.l Characteristics of the satellite network
| DCPR | DCP I
T S
Satellite Link DCP-GMS GMS-CDAS |CDAS-GMS | GMS-DCP | GMS-CDAS

e —

—

e e

|
Frequency (MHz) i 402.0-402.4 1694.3-1694.7 1 2034.8--2035.0 i 468.750—-463.950 : 468.750~ 463.950
Type of Yodulation PCY - PSK - PCH—PSK T ——
E.I.R.P (dBm) 41.0 31.2(16) 84.0 | 9.2 | 49.2
TX off-beam center (degree) - 6.5 0.1 i 9.2 ‘ 6.5
TX off beam center Loss (dB) —— 14 -0.7 1.2 -0.7
Free Space Loss (dB) ‘ -176.7 -188.3 -190.1 -178.3 -171.2
RX off-beam center (degree) 1 9.2 0.1 6.5 — —
RX off-beam center Loss (dB) -0.4 0.6 | -6 — 3 ——
RX Input power Level (dBm) i -136.1 -153.1(-174.3) -108.4 130.3 128.7
RX System Noise Temp G/T (dB/K) I -22.0 29.3 -20.7 -28.4 | -15.5
RX /T (dB/K. Ho) 1581 -123.8-145.00 129.1 187 144.2
Bol tsman’s Cons tant (dBm/K) -198.6 -198.6 -198.6 -198.6 | 198.6
C/No (dB/Hz) 40.5 74.8(53.6) £9.5 39.9 54.4
Total C/No (dB/H2) 40.5(40.3) 35.9 24.3
Required C/No (dB/Hz) 3.8 34.8 34.8
Margin (dB) 3.7(5.5) 5.1 19.5
RX Band Width (kHz) 23 2.0 2.0
C/N (dB.H2) 17.5(17.3 : 19.9 ‘ 34.3
1 | \
* () Shows the value of 1 channel
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GHS(Himawari)

Private lines

(Microwave links)

. =
Data Processing Center =2l =
-
S ZE2l\g
” SR
2 GHz band L = £z
S T Zg|\®®
o] e .. ; _______ e 2 L\ o
=3 =) %
I za

—
-

? Ship

(Keifu-marv & Ryoufu-maru)

7 GHz band Comnand &

I Data Aquisition Station
Japan Meteorological Agency ‘ . = a9 2

g
}(“77 o

w Gz

Mt. Tukuba

Relay Station : Weather RADAR on Ship(s) Okinawa Is.

( 1-way Communication)
------- ¢ Okinawa DCP.
( 2-way Communication)

Fig.5 Weather RADAR data & Okinawa DCP transmission route

(NVZEF v+ 408 20CH(133CHZ{FATEE RIREZ, #5882 > OBl 7 — ¥ (X L-ADESS s 2

(8)F v > A Lk 3KHz FLARDAENTAES NS,

(OVEFL K IR AR (PMAHRA S h ZOHMD 2 IZCDASIZ 13§ 1E SR E 2 A1200

7-FDM{E 5D —$518#H ) bps7 — S IEIAEBENEEB I N T 5,

WEAES L~ CCITT V-28ic#33,

WHAES2—FEX NRZ-L 2. 1 FEEREE

@y br—»H 100bps ()4 BREE RO T s 2 EEXEHHAT 5,
MEFaNLTYINT =9 % HH~ 1 7 0 REHE

2. WAL —SJHERR CHAT 5,

GIUEFNL =773y 77 A M HREE (BERHEA)
AR, FEAL EEALZERL KR -5

rkoTHAlS i —@ET -5, ta2—-[HEE 2. 2 M8
7= 1 FERERKERE T — ¥ S 2 GMSODCPE DIFHE1E i

»H 3, Fig. 5 &M% 7T, 37 oy 7 BERR
fEHL — ¥ TERIL 77— 1%, Fig. 1 Wizt 4B (3 I
BIZL D, 1200bpsD 7Y L F— ¥ T 4 fATIHE

(1)

MERAOTERTFARTIZAI TREST 220060 T (2RIAERRE Bl RE (i FHARZE R L B
(3}
(4)

OhTehEEICE#a 2%, DCPR(402MHz 2, 3 BIFEE

) EHE A AV TCDASIZmE & 1L 5, Fig. 6 12/l & (DIFHEIE RIR

DESNLBHET—5 D7 +—~ v b & F 7. Table. QPSKEFEE D ASIICIZ, DCPIEHARLEL» D
2T =Y EEFROFETL LTI CDASTIZ. Zh s 10.7MHz5# (10,6736 MHz) 0. ZEIFESEE S H
DF—F 2B X512, 1200bpsDEF L EBEL T %,

BiEko b~ 1 7 o EERR TRRITRTBEET 5, ATTESH I IFES T, AGCHEIESRIZ LD —FL
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() Non-nodulated | @ bit-sync. word
carrier 30 sec. 1200 bits

®) Echo intensily data Flag Header ® Fcho top height data
3.2 Kbytes 150 Kbytes | 61 bytes 3.2 Kbytes

Flag Header @ Hourly precipitation data Flag
150 Kbytes 61 bytes 3.2 Kbytes 150 Kbytes
D Non-modulated carrier ............; to make CDAS’s demodulator "Lock on”
2 bit sync. word ...................; to give the decoder "bit timing”
(1,0,1,0,---- sequential pattern )

(@ Flag ....vvevvveeeniiieunineian.. ) Lo give the decoder "word synchronization”

( "O111110" fixed pattern )
@ Header ......viiiiiinieiienai.s ; data included are as follows

a) Data serial Number --- 000 ~ 999
b) Data 1.D. ---SDJP11(Echo strength)

@ Flag @ Header
(word sync. word) 61 bytes
150 bytes

|

() Echo intensity data ..............]

® Echo top height data

@ Hourly precipitation data ........;

d) observation time ---

e) Ship’s position -

SDIP22(Echo altitude)
SDJP33(rainfall)

c) Ship 1.D --- JBOA(Keifu-maru)

JGZK (Ryoufu-maru)

day, hour, minute

in Universal Time

- altitude, longitude
17100 deg. precision

give the value of Echo intensity in 4 bits.
( 400 x 400 Km range in 5 Kn mesh g.p. )

» give the value of Echo top height in 4 bits.
{ 400 x 400 Km range in 5 Km mesh g.p. )
give the value of rainrate which are
accumlated and averaged, based on 8 times
observation per hour.

Fig.6 Transmission data format of weather RADAR on ship (s)

FCHEIBs %, 55KHzO B TIFESICE#ian
%,

Q)N ARRR I EIRE (T AHEE 2R [E12E
455KHzDIFfES 13, 2 pE & . 17 -5 Q7 — %
ORISR IC AT &, (A DIZEZR L 7 B4
BRI Lo TERE SN TR—AN Y FOEHAGES
oA N

COERABES R IT Y. Q7T v HIZ 2B &
M, BRI, M AR ER A AT A
b,

fifAE st ER TR, [7—2 . Q7 —% OEHE
SHAVICERZ N, BEEROEZEESAUMHEBESR
FrlLTtHans,

ZOBEEFIZI N—TT7 405 E#ERHAL TVCOD
HIHBE %D, TV THEEL-TEEBRT 2,
(3)7 o vy ELEER

[7— Y DEHFESI 2EZEN. >R ooy
W5 TH 5600HzR 3 ER S B, 2 D600HzE S
THEFES L U CPLLAEK L, 7oy 7 OB4 5T
5> Tw3, ZO7roy 7 BERAPLLIE, VCODRIRRE

FH#9.8304MHz L L. CORIBH %1638453F 4 %
ZEIZED600HZzE /BT W3, & 512, I D5 OB
WBWTI2KHzD 7y 7 BT nw 5,

(488 (3 I R
BEREIICHOO N 2MERE 7 202 LT
R,

a. WEHA IR S,y

b. AEEEE 1200 bit/S

c. E#HER (AP Wk

d. #WEREE 1800Hz

e. Af14 % —7 2 —RCCITTEI#V24,V28K U

JIS-C6361 i #EH]
DLEO@ERIC & » TIRFS N7 — 513, HBESIH
AR T YA 7 o0BHREBICLIVETE TEXEEINS,

3. PREBEER
ARG, TRARETEOSHEITEREC L L

W RERDOA T AR EREERZECRL D HEES
HB-FRTHERAEER-DCBEINLOTH
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Table.2 Characteristics of Various DCP’s
Transmission

Iten Specifications

1 | bit rate & Band width a. Weather RADAR (Ship)
1200 bps/ 2 KHz

b. Okinawa — JMA (DCP)
1200 bps/ 2 KHz

c. JMA — Okinawa (DCP)
4800 bps/ 5 KHz

2 | Modulation Quadri-phase Shift Keying
type ( QPSK ) with differential
Encoding

Phase of Output carrier

Encoded Output
Phase
I-ch | Q-ch | (rad)
0 1 0
1 0 /2
1 1 T
0 1 3n/2
3 | Code Type NRZ-L
F; Scramble Scramble;
Generation Method
Ds=Di+ Ds-X6 +Ds-X7
( Conform to CCITT V-27 )
De-scramble;
Self-syncronous type
5,

[El##3% 5t % Table. 3 1277 ¥, HERDCPEIEIEEHE
E100BPSTH - 7295, REIFIZ LD ER (@K
) 1200BPS. T0 [E&R (T i) 4800BPS % {#
HALTWw3,

E#N —  #Fig. 5 2R T, XF—CDASHO M I
— b EBEE < A 27 o [E#R AL CDAS-DPCH)
TRITH, H#E->CDASHEO b Y E#IZDCPRF v >
AN 7, CDAS—#H O T D E#RIEDCPIF +
AL (BENBEAL WS, EREREEFig 11w
To
3. 1 CDASKEREE

AEREEMIZH7- D . CDASIC 4 FHPSKAEAEE
NEBENLOTHNT 5, BN AFig. 71277,

3. 1. 1 e

(AT o B~ A 7 0B TERE X 17:4800BPS
7=k > TT2MHzH#REE 20 L 4 #HPSK %
FHETS, -

(2) 4 tHPSKA AL HES OHHFIR 21T S

(3 BRI & b ;L;thjja)ON/OFF)zz o (P
TIE)

(4)rh#8 > S D1200BPS 4 tHPSKIES DEFA TV BE
BYA 7 oEBICENLERFTICEET 2,

BIFL—7F 3y 7 7 X MNEREREF T 5,

3. 1. 2 KK
(1B P o B2
(2 i
{ #
(4)HI AR

g

3

)
)&
)
4)

o R

3. 1. 3 EhfEEE
(LR A A AR . RS RE O RI5 R s,
HEOTYUBRBEAEBEOLF Y 7 MCEI DV RELL
KHZRRERE T 2 ATREMEN H % 70 DCPEHEREE O
9MHz & 5 MHzOEHHES I L D FREEHEIE 21T,
X o A # $172.974MHz + 10KHz %2 A E R L E
ez v 5,
QOEABI. EHE T L2000 XEF— 5 (48
KBPSF7 -5, 48KHz7 o1y 7) 72 3 REET — ¥ 12
£ o TRESE % 4 HPSKEFA L . X(ERIFYIRERE I
Hh¥ 2, 7— 7B TR 7MY ASZICLEBPN2
— F(CCITT V2T#¥D W k->TRZ 77L& R

%, 4HHPSKERBIIEWICER L7 REK T LD 2
DOPSKAFHABIZ L DR S NIF—5 . Q7 —%) %
NFNO—/SA7 4 LF 2 0BEERL R~y
FVEREL TS, (HEHEIERN 4KHz)
(3HE LR i, 10.8896MHzDIFES #RAT 2, 5H
BRMASREL ~ VY EROMACREETH S, EH
SNz F - I3EE7 0y 7 48KHz) & & k%
RETFa~tifian, B~/ 7 oEEXEL TKF
k{ﬂ%éﬂé

(RIS, REBOBMIET — F 2 8E T 2 RAEL T
DLEHIT, BEARFHASDOERIFL— TNy
BB (RSB H) 2T 2720, ERBOH AR
BI2.97TAMHz % 1B FHEE D A7 A 1 ££10.8896 M Hz 12 &
WS 257D 5,
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Table.3 Characteristics of the satellite network

DCPI DCPR
Satellite 1 1ink
CDAS—-GMS GMS —0kinawa Okinawa—>GMS GMS—CDAS
S p a n (Km) 37000 36800 36800 37000
Frequency (MHz) 2034. 974 468. 924 402. 3896 1694. 6896
Type of modulation PCM 4¢PSK|PCM 4¢PSK|PCM 4¢PSK PCM 4¢PSK
E. 1. R. P (dBm) 84. 0 46. 0 53.0 12. 8
Tx ANT tracking loss (dB) -0.7 0. 0 -0. 2 0.0
Free space loss (dB) -190.0 -177. 2 -175. 8 -188. 4
Rx ANT tracking loss (dB) -0. 6
Rx ANT input power (dBm) -106. 7 -131. 2 -123. 0 -176. 2
Boltsman's constant (dBm/K) -198. 6 -198. 6 -198. 6 -198. 6
G/ T (dBK) -22.0 -5. 6 -23.0 28. 9
C/Na (dB/Hz) 69. 9 61. 8 52. 0 51. 3
Total C /N (dB/Hz) 61.2 48. 9
Required C/N. (dB/Hz) 50. 6 43. 9
Maregin (dB) 10. 6 5.0
3. 1. 4 148E 3. 2 MREMIERR
(1)4800BPSZ % WRIRGEEEORR 20, 7V T (4.2
HA TR S I PR R 4 72.974MHz m@)ix 7 ) v FAELE U B#EIOm/s (RERI) 12t 2 2 &
HA L~ -10dBm+ 2 dB SEBINT D, £, EMEMER. sy
HABEEA7) 7 A -50dBLAT N—F | RERR LT VT FETOBAERICNE
H A IR 5 KHzLL T SNMPRBOESH BB L CARBAL EIC L 2RE R
ERANGES CNTABNESHENTEY, ERZTCEKEREES
(ke g% oYy 0->+10£5V SUREEBENOE=IMARETH D,
ovy s 1--10£5V KIFH & UMEBOBRICH 2 BIRABE L, AT
(3KQ &) — Y DEZEBEN DY T — 5 DEREENTRETH
75 FERR NRZ-L b, Fh, BFMLSEELLT —F 2METCEEITY
v b —t 4800BPS BLLEYEROHERITZ 5, & 512, FEHERICIZE
WX AREER  DCPH#EHE» >0 5 MHzx BRBRBICIDYIVEZ LI 0L - T, FT A
1 MHz % & & (272.97dMHz+ OCDFEE T2 %, LTI BHERESEL T,
10K Hz D itk ik PR 8 % F64E (MEgE
(2)4800BPSTR FAER a. 7rT
AT 10.8896 M Hz [N 42me 7V v K/8Z R Z
AT7 B +750HzEA B LIk Z{§ 23.8dB
ANEES 4 F 2y 7L »v20dBELE _fE 225dB
ANESERALTR 4 HHPSKZERA TR (8L > o REHE HIEMIRE
— M) E—afE  £5 LT
FEEY b —+ 1200BPS VSWR 13T
T (B EARR IR 7 = it JEL 90m/s (MR K)
WX AT IAY—AN—THRA F/BLt 25dBEL 1
FARIT T BCREA R F/Stt 15dBLA
ABERAE  AZ £180°
EL + 10°
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15. WEFAXZR¥EE

15. WEFAX subsystem

Abstract
This subsystem is consist of subcarrier modulators, carrier modulators and demodulators.
WEFAX signal generated by DPC computer system and sent to CDAS, is modulated by this
subsystem and retransmitted to SDUS via GMS. WEFAX signal relayed GMS, is received and

demodulated by this subsystem in order to monitor the operational condition.

SDOS-VISSRAR L Zofeled, ZhiZEdb %o T,

e LR-FAX%#WEFAX L EfR9 5 Z & &8 572,

ek, GMSTHH SN TV 7727 ¥ 2 UESIC WEFAXOEZEZERFHE % Fig. 1 127,

. HR-FAX (B3 #BEE7 7 7> 2 V) L LR-FAX ({& DPCOETERE,» S 1 s 2 WEFAXES X, 2
SERE7 7 7 v 2 Y)) LD 2EENH -, L, GHz#PCM~ 1 7 a8l TCDAS~% 5 h,. v 7 1

GMSH#kiZ X 2HR-FAXDREILE R D, 7Y 9 M{E WERREEE» SDCR T2 SN —ANY FEFL

GM S

MICRO EQ : Micro wave Equipment

< HPA : High Power Amplifier
UP CONV : Up Converter
I1F COMB : ]F Combiner

16910\2* 203§\onuz LNA : Low Noize Amplifier
DOWN CONV : Down Converter

i: IF DIV IF Divider
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Fig.l WEFAX subsystem schematic diagram
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Table.l Characteristics of WEFAX modulators/demodulators

Carrier Carrier “Sub Carrier

Demodulator "Demodulator

Modulator
. |

ITtem Sub Carrier
Modulator
Type of Modulation ' AM

Input Signal
Input Frequency
Degree of Modulation 80%
Max. Frequency Deviation -
Main Carrier Frequency Deviation
Input Level

Sub Carrier Frequency
Main Carrier Frequency
Qutput Level

OQutput Signal 2.4KHz AM
Spurious Level ; -
Modulation/Demodulation Distortion Less Than 6%
Stability of Qutput Signal

Start Time of Carrier Transmission
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DC~1.68KHz

1Vo.p 0.5V (75Q =109
2.4KHz =0.1 %

| - |
, Odbm =0.5db (752 =10%) |
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FM FM - AM | AM
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- — 80%
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i - less Than = 1% I Less Than * 6%
1 x10°° | — -
Within 50 us 1 - | -

—136—



st

(Feil=

—E (S A R)

16. DPC&E>RT A

16. DPC telecommunication system

Abstract

This system is composed of the VISSR interface unit, monitor and control unit, automatic

image recorder and other units, having these units monitor and contorol automatically by

microprocessor, as shown in Fig. 1

The system performance is to process the image data and other various signals which are sent

from CDAS via the microwave link between the DPC and CDAS, and then these signals transmit

to the DPC computer system and processed Fax image (WEFAX) and others are transmitted to
the GMS via CDAS. Furthermore, WEFAX is transmitted by land line to domestic users.
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17. <470 ERLR)

17. Microwave link

Abstract
This is the circuit between the JMA and the DPC (via Tukuba) . This microwave link isto

transmit and receive the 7.5MHz band signals. Spacediversity reception is adopted for make

better of circuit dependability. channel

capacity is 6.312Mbps. HR-FAX, WEFAX are

transmitted from DPC to JMA. JMA has been supervise and remote control of TUKUBA

and DPC.
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(VBFTHAHRO7oBE, ELBHEML L,
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MSC TUKUBA JMA
3.0 PBR 3 PBR D PBR 3.3 PBR
r D—] | D ’——G D
i} SD
PCH MUX L U l — PCM WX
131 L — Lo
24CH PCH24 - ——1| poMA
7.5 [6.31 2nd
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O—iaD ' 1.54 R MIX 1.4 1.54 D/A
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2nd MUX : PCM 2nd Multiplex A/D CONV : Analog to Digital converter HR-FAX : High Resolution Facsimile
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D/A CONV : Digital to fnalog converter

WEFAX : Mether Facsimile

Fig.1 Functional block diagram of microwave system
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Table.l1 List of phone signal

CH| # A X # o K M % %
1 |ALA. SSBEE |E2B_E~EaBEE | BHN3% (HEBAASS ) HRREEE
2 a2ayvio—nELE ” BEYE2 VvV
3 | s E e AR~ FAEZ 3 | F 0 MR4800BPS .k \ E#41200BPS
] B oM
W - REER | Y F|1200BPS
5 | F— 2 mE b ~K F{9600BPS (DPC ~ C-ADESS )
4 &by~ i
i _ 1 K% | WAE: EEEEDE. HRER. ML, RELEN
6| A¥7 == NBEL2 | iy~ mpam SEGEAT. BREEN. EXm-N
7 | &t TR
N a% a% . }
8 | EBRIREE ey T gy | TAK I SRR Y5 —. SRR
9 (CHY PBX 2. F%E)
CH PBX3.
g (CH10 3. %)
17
18 | #BABE ExE_B~EHpBER | HR-FAX , WEFAXITH&HE
19 | #BABE ﬁ*§§m~mmmﬁa R BRI IRERT b b
20 | XBRARE B B~F % E| PHREBHL4hE
21 | REBABE F-4 MWEB~F B B | PHEBITSADE
22 | HEABE EXSE—8~7 # 2| PRI L4DE
o a% N MAZ : BHE. EHAEE. 7 -5 RER
23 [ AV - BB |y K R, EaBo
|24 [ BABENARAGS | EAB-E~WEEEE [ 1200BPS
3. 1. 2 FAXE=#EE (A/DCONV.RUMUX) R BT 8KHzOEER s 0y 7 TH Y >

&#E 1. HR-FAX. WEFAX®D 7 0 7 R— A/
L RESE 4 PCMSEEK TR T 2 -0, HEE
TPCMEL THEDHL ., ERETEHPCMESTZILO
O T Ay NESTRETILEODLDTH
2,

HR-FAX{EEI(IHR-FAX CHW&AD, 0-375
KHzo@:@8Em A L >a—ZX 7 4 V¥ (LPF) %i#
BLT.ADEREE AT VIZBWLTIKHZTYH > 7
s 7 320 8bitWPCMAES (EXA &T768Kbps) &
LZI3M~<. 9 —7x—AWAEdbNL b, ZITI
KHzo . — . 254 &7 0y 7D 8KHz» o fF
SETL AL T L IR OEERVETIIE>T
[N

£ WEFAN.: 1 —3.125KHzOLPF%3& D A/D

7N 8bitOPCMES (RXAE64Kbps) TS
ns,

ZOWESIR.IMA > =7 2 —AHENALT2
nd MUX~% 503,

FERIINLEIHONEI L I, HR-FAX,
WEFAX & HIZTEONR— ANV REBE L S,

7. A#%EFOHR-FAX CH, WEFAX CHiZ, %
nEh v — MCAEH, ZEMHEHELINEL TS
v . PCMESMEEZERVRT I L, BRI
0IR LUSRERFR N TE %, Fig 5 WFAXEREED R
HRERT,
TR
HWEAR B AEBE AR
(FEWRE. BR2E)
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Fig.2 Functional block diagram of PCM MUX
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SN HEEEMPCM I KL £<{EALCEY b
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: \ ] BXT.
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—_— Inupt
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B | k. 1 (6.312Mb/5)
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Fig.3 Functional block diagram of 2nd MUX
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Table 212~ 1 7 vEROBHREE #1737,
PERE( R
(AR
FEGT AT RE PR #7425~ 7750 M Hz
SRR B (MHz)

*E  2E

R GRER) 7580 7740

FUEE EREM) 7740 7580

FER (E#EME) 7735 7575

EWR A M) 7575 7735
KRIERE AR 160MHz
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Fig.4 Over view of micro- wave link
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T/R HYB

/R HYB No. 1 TData
~— l—B U

| Processing Unit

Input r —
6.312Mbps  O—1- HYB‘

No. I R Data
— U/B,

J Processing Unit

No. 2 T Data

B/U
} Processing Unit

Output

6.3124bps  O— 1 SW j
F\Io. 2 R Data
U/B
\ Processing Unit

— Micro Micro
M Wave Wave
(0] O/é Terminal Terminal
D - | — B
E| O
M

Oﬂo NTT Line ( 3.4Kilz)
Ev._

O— Back Up Link

D P C J M A

Fig.7 Functional block diagram of backup link

3. 3 ERERFIEEE 4, A U ORAREER O M
KERIZ, HRTHLIEFRAVAER., BERRHOH DPC~C-ADESSHI2#1J & #1 T v 5 9600bps 7 —
VEREEES RS & UBIERBS 21T H L D TH 5, SEIEY A 7 O EENKE LRSS, 47
J0EE OREEEHR, 15HE OREE(LERSARET o AR O RFEDITS Sh e BE L L CEH LT
b5, BREEIZ, ZREROEL VI EERE, LANTTHRRB2KHz) &3y 7 7y 7ERE LT
ERERRBD B L HETRESSH L. HREHEE, v,
EEMOBEA, F N1, No2) OERPHL, | Fig. 7i2/vy 77 o 7EHR O R HE &R T,

L. AR Z ofs, ERAIRXOER, VEI>
(F8. 98) OERBLVVEIVERED D,
ECAEAIHIER L. BEEER24CHON 1CHEFER L
Twd, BB L UHIEES 21200bpsD L& E &
b, 240bit/ BT, RASRECTER, EFTE 5,
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Table.2 Microwave link design table

" SECTION a: TOKYO b: TUKUBA a:TUKUBAIb KIYOSE‘
' SEA LEVEL | 4. Om 868. 6m 868. 6m 52. Tm
e p—
| ANT. HIGHT 69. Tm 19. Om 14. 8m 48. 0m
+
| DISTANCE 6§7. 0Km 71. 4Km
i A PROPAGATION PATH hm=25. 2m, h=455. 4m hm=27. Tm, h=464, 4m
; Space of between Ant.l and Ant.2 Space of between Ant.1 and Ant.2
( both station ) | ( both station ) |
TERM ‘ 8m (0=0. 52) |, 8m (p=0. 51) !
jan open field J;an open field 1
a3 3.7 WCTS s T0.0n | 1.2 WCT5 o 22.0m |
CABLE ‘ ‘ WRJT ¢ 35m | J WRJ7 i 2.2m
1 . | | :
LOSS b’ db | -1.0 [WCT5 1808 | -2. 6 WCI5  :50.0n |
o WRJT Lotm CWRJT 2.3m
et A e e e B E—
RT fa d | —-3.0 T |
2 HYB | ; < |
LOSS Lb @ | -2.0 | -2.0
S Ant. o a @ <454 3. 3mo }$*43.5 3. 0m® Radone
(Gain b db <435 |3 0mO Radone ds 63 3moe
~~~7 - e oo e — 1
4! Free Space ® |-146. 4, D=67. 0Km | -147.0; D=T1. 4Km
Loss ‘
o o | I -
Total of Loss dB | ~156. 1 o155, 8
"5 Total of Gain | @B | - 88. 0 } ] ~88. 9
'TOTAL @ | -67. 2 | —66.9
6 Output Power , dBm 11 0‘ 0. 05W Il +17. 0‘ 0. 05W
i (1w ATT 13 dB) (18 ATT 13 dB)
7 Received Power | dBm -50. 2 |(-62.3+«Fm/2) ~-49. 9| (-62.3+Fm/2)
{ (standard)
| 8 | Receiver noise | dBn| —104. 5| B=3300KHz| —104. 5| B=3300KHz
; ‘power NF=4dB NF=4dB
1 - —
9 C/N dB 54. 3 54. 6
Received Power ‘
(standard) ’
26. T Titrate 26. 9 Tit rate
Fading =1.34x10 ® | =1.43%x10"%
‘ 10 expectatlon dB ‘ A =24 (13.8dB ) | b= 29 (14.6 dB )
| I'value
| ‘4 - 13.8 = 26.7dB ‘41 5 - 14.6 = 26.9d8B
‘ll‘Recelve level " -76. 9 Pr=2.669 x10? -176. B‘Pr:3.335><10'2
m
‘ ‘(Fadmg) | ‘Prc:7.45 x10°% LPrc .01 x10°!
12, Cc/N a8 27. 6 27,7,
| ( Fadmg ) ‘\ ‘ |
‘ 13 i Limit C/N dB 2 3. 2 |Interference noise 23. 2 ‘ Interference noise
‘\ L distribution=8 0 % d1str|but10n—8 0%
14 Margin @ 44 4.5
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