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An Introduction to the Date Processing System

Abstract
The Data Processing System’s configuration and its role in the GMSS (Geosta-
tionary Meteorological Satellite System) are summarized as an introduction to this

volume.
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Table 1 GMS Operation Schedule
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Table 2 Data Products of Geostationary Meteorological Satellite System (GMSS)
1. Primary data (cloud imageries)

Region and scale of Effective Spacial resolution at ; PTI

Type of data imageries picture size sub-satellite point Output time Data distribution

Full-disc Full disc imageries 558 x 457 mm Vis: 2.5 km Vis: 0,6 To international users through
pictures of GMS coverage IR: 5.0km IR: 0,3,6,9,12,16,18,21 Z GMS HR-FAX transmission

with gridding
and coast lines Vis: 0,3,6, (9), 21)Z To JMA HQ
IR: 0,3,6,9,12,16,18,21 Z
( ) : not available in winter
seasons

Partially 15°N to 50°N and do Vis: 1.25km Vis: 0,3,6, Z To JMA HQ
enlarged 115°E to 155°E with IR: 5.0 km IR: 9,12,16,18,21 Z
full-disc gridding and coast =i
pictures of lines (1:7 to 1:11 =
Japan and millions) £
its 'Vicinity ok
region —~

&

Polar Corresponds to Asia do Vis: 0,6 Z To JMA HQ e
stereographic- Pacific synoptic IR: 0,6,12,18 Z Qo
projected chart (northern H
pictures hemisphere) with |

gridding and coast -
lines (1: 20 millions ~
at 60°N)

Mercator- 36°N to 36°S with do IR: 0,6,12,18 Z To international users through
projected gridding and coast GMS HR-FAX transmission
pictures lines (1:20 millions

at 22.5°). Not
available when
special observation
is made

Seven- A full disc pictures 209 x 209 mm Vis: 4km Vis: 0,3,6, (9), 21)Z To international users through
sectorized is divided into seven IR: 6km IR: (9),12,16,18, 1) Z GMS LR-FAX transmissions
pictures portions and they are () : either Vis or IR pictures

output in series with will be transmitted.

gridding and coast
lines




2. Secondary products (data derived from cloud image data)

Type of data

Region of interest

Description

Neph-analysis
charts

Wind vector
data

ol
Radiated
| sea-furface
temperature

Cloud amount
distribution

1:20 million stereographic
charts (same as Asia-
Pacific synoptic charts).
Region is;

N limit: a line on which
elevation angle to see
GMS is 30°

S limit: 5°N

E limit: 170°W approx.

W limit: 100°E approx.

Region in which elevation
angle to see GMS is
greater than approx. 35°
(50°N to 50°S at 140°E

and 90°E to 170°W at the

equator).

do

do

Output time

Accuracy of data

Identification of specific
clouds, cloud-top height,
and growth and movement
of cloud. Identification
of sea-ice and fog, com-
ments for weather fore-
casters.

One or two wind vector
data (three is the target)
derived from cloud track-
ing in a region of 5° in
longitude and latitude
(ocean region only).

Mean sea-surface tempera-
ture over 10 days and a
month of each
in longitude and latitude.

Mean cloud amount over 5
days and a month (35
days in August only) in
a region of 1° in longitude
and latitude (ocean region
only). Cloud amount
distribution is output as
charts in the form of
contour for total ctoud
amount, high and low
altitude cloud amount.

4h 18 m after observa-
tion time of 0,6,127
and 5h after that of
18 Z.

Approx. 4h after obser- 3 m/s at the sub-

vation time of 0,12 Z.

Every 10 days (10 days

mean data).

Monthly (monthly
mean data).

Every 5 days and
monthly.

satellite point.

2°C or better

do

Data distribution

To domestic and
international users
through JMA’s
weather facsimile
broadcast in short
wave, “JMH”.

To JMA HQ and inter-
national weather
services through GTS
in a digital form of
FM 88-VI EXT.

To JMA HQ and inter-
national weather
services through GTS
in a digital form of
FM 88-VI EXT.

To JMA HQ.

To JMA HQ.

(T—L&44) SHYH
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1. Data receipt and distribution system

Abstract
This processing deals with reception and transmission of data to and from
various terminals such as GMS, CDAS, TACC, ADESS and JMA. The processing
is made by on-line computor and is mostly automatically controlled in accordance

with time schedule.
manual control.

L =

5 — x . ES T2 DPC (Data Processing Center)
B AT A0t v I A YRITE Y AT AR E
L, #v o4 vT#EIns oy 727 4 (CDAS,
TACC, ADESS, JMA) t(EZ%Hfl 7= 75 2 #4041
T, F—20BZETES,

F— 2 ERERAOT " 77 AR ARNT — 2 HE
L, &7 8275 a2BAEHO S LCHBNCETS 5
WiEAR U =2 FEOL LFHRHINT, F-20
HERELHBL, FEELL T2 1R TF—2 77140
(BER7 4+ » 7 345E) L, EHAEcTs L4
12 FAX F =2 %R &7 — 8% v+ —F v & LTRHA
7 — 7 EHET B

AMNF -2 0ZE LRREFUR T v /5 8L 7 >
ANV E—T 24 ABHDB LA EY —[HOEXRTIT
ST hvbe

AN T — 2 OB LT T — % & B, BIEZ
T2 840 BEEE, EXEHFE 72 2F X
Table 1 D& ExHThb,

2. VISSR #{E (Visible and Infrared Spin Scan

Radiometer)

GMS (Geostationary Meteorological Satellite)
MhEXENRTL A VISSR %13 CDAS (Command
and Data Acqisition Station) TEHFEGIZ 1 AF + v
FOF — 2 r—v, BEEh, STvA Ly, FEnT

However, option is added to the processing so as to make its

%, Gz A—~y bzl T, M7 e@EfEMLT
DPC iw{mE e T %,

VISSR @EfgndEfEir e — ¥ (&FkEE, o
g, HEREG) wikoWT, 7k T LAY/
2=y FAUECRELT, 7 —HEERExYE->TH
L, 120msec Hfix 1 vz — N ELTEEIRL LI
EERTLATF—2HO F¥ 2 2 v b B XUEBGEERE
L, FFaAv D F=y 712X -TIEWK KEE
(IR) B XOFBEE (VIS) 7 74 L7 ==y b
sz, BlanF—27 240 (BRT + A7) T
TS, T, EEROFEEMEINIREICL > T IR
VIS o uWTFhroBEEOR%EY 77— & 7 7 1 TRk
THZ ENHKD,

=27 54 2z FAX B OfERBh > R 50
Wz, MEREEOESOF -2 % LILEZAT, 75
A AP E T, BEOTF— 23RO 7 714 M
15,

PR L, MOBEHROERETIE? » 4 VB2 IXTeb
e Efo, BHEBROEF TR FF 24V IDF =y
2T T T — 8% Y » —F N E LTHAT — 71230
BITHORTH D,

VISSR E{gnHlEiL 3
T EERFERLTHET T 5,

F — 2\EEvD BT R - e

3. FAX B=

VISSR ®if@ 4 JEic7 o 2 & AT E & hic FAX
BRESET —27 740 (WRT 1+ A 7EE) hbA

Ml B Masaru TAKEUCHI
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Table 1 Specification of Input/Output Data for Data Receipt and Distribution System.
TRRR stands for Trilateration Range Rate and DCP is Data Collection Platform.
. ‘ Transmission ¢ Transmission Data .
Kinds of data. control procedures speed generation Data volume
CDAS— DPC 1
f N | - v . VIS:101.5M Byte/Frame
i VISSR i No control O 4 M~1M bps 14 or 26*/Day ' IR} 17M Byte/Frame
© T e — h To T e A A -
2 | ; 2 Seconds
ks | PCM T;elsmetrjf - quueﬁstﬁrezic}yi; 1200 bps ' duration 75 Byte/2 Seconds
%"} Rf}i tini: felimietry*‘ Request ready ) 11200 bps 223:;}5; 77‘ 40 Byte/600 msec
8! TRRR J Request ready | 1200 bps 4 Times/Day '97 K Byte/Time
= e -
© l GMS command JOurnaI} Request ready | 1700 bps 'l Time/Day | 22 Byte/Command
i CDAS Informatxonﬁ 7»5 Request read}_f&”‘ 1200 bps Vig}fr:ft‘:iéonnds ‘ 55 Bvte/5 Seconds
8 ‘ HR—FAX ; No control \ MAX. 21 KHz ' 14 Times/Day ‘ 37 25 M Byte/Frame
(5] . i
[ R ‘ - -
50 LR FAX ‘ No control \‘ MAX. 1685 Hz' 8 Tlmes/Dav 1 1.02 M Byte/Frame
- —_—
§ | Command Request ready ; 1200 bps ' Unschedule ‘ 9 Byte/Command
‘E | 'S/DB Operating | po... — F— | T
§ ? /inforrr?:tri%ﬁng Eegiest ready | 1200 bps | 1 Time/Day | 4.84 K Byte
L L | ! 5 Seconds | .
E Ifgszforgzitl(in B F?guest reaihj,, 1200 bps i, duration | 12 Byte/5 Seconds
TACC 3 |
s | Orbit forecast ; 400 Byte/1 Time
o -
gg Attitude forecast Unschedule J 100 Byte/1 Time
=35 — ‘
S PC'\/I Tel t i defi
B ef,“iff __ Request ready | 2400 bps i ‘ Undefine
2£ | TRRR | | 108K Byte
el .
ém - | 1 Time/Day J
é £ | GMS command journal ! \ 72.8 K Byte
\ |
ADESS 1 Undefine
"1%0 } Mg%e;%rr(‘)ll:égcnal { | About 590 K Byte
3§ “/*w— — ! Unschedule -
=35 | Administrative [
S ] message | ‘ Undefine
w | Wind Polling/Selecting 2400 bps "2 Times/Day 7K Byte/1 Time
§ : Sea surface | 1 Time/10 Days 42.7 K Byte/1 Time
ég ' DCP 8 Times/Day ay | 122 Byte/1 Time
83 hgmra e — — —_—
i Ailn;lsgigtéaﬁif o L Unschedule | Undefine
JMA i ‘
© 8 - o T |
E= i
520 HR—FAX No control MAX. 21 KHz | 31 or 43*/Day ' 37.25M Byte/Frame
23 | l
~

* The number of Data generation in case of Extra observation
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v 7 7 CHAK, FIEDEGE7A—~, MiT¥2T, 1§
ELCEBSER L, BERgcHNTIRCT R 7 ES
CERT S,

T =27 7 AADLT —Z DILARIENIE &L
4 vOERESHEBTREH L, EEROEKEEEN
RELICBEITFHREEYE 2 CHERES X >
T352, LHFhEES,

[A—» HR-FAX (High Resolution Facsimile) /%
% 2 B OREFEMAAEETH Y, LR-FAX (Low
Resolution Facsimile) @@ {553 7 & L7cid§ 24
MLTERTS, L, 2E L-ERHE L 15 DR
BIER L 5T 5,

1. BFHF -5 DEE

w5 — % oiE(E.x PCM (Pulse Code Modula-
tion) FUA MY BINVTAZALA AT VAL )D2FE
BOF—2 255, ZOFH 7 — 52 —EHHERET
GMS M H{E%EXRTWT, CDAS TF — 2 0 FAUE
TR T A MERCER LT, DPCitiEZiX¥Ens,
IDT—2%17FAMEMBLVINTFA L 2ED
Tl17—%77, 7 CHEERENEHRTES,

FHlF — 22— ERRHIBE TER, GMS 25 (E% &
hTL B, CDAS-DPC ITEXEEBINEELTD
R ITebT, BREFHOPBERYEGTAAXELT

U 7&)0
5. 3F|AE/aAv FEEF—YDEE

GMS o fLERE % T70) SHHE 7 — % 3 Lot
CDAS TEMTRELL EHEA T 2= F [BE A
CDAS 75 DPC izf5%&h 5,

CoTF—-2EEETHE, 1EFRZ2/EHDF — 2 2
RETHEDT—2DHR%THR> BIZT A BES
OHFEEEZTERL, ELWBETR-TF—27 4 1
CERIET R, TEFAMESHHESE LRVWEELIFT 20
EERZFEL, ARv—-2to#EHRTL-T, XX
DT -2 EEXHEETRS,

SAMEF—2 1218 4@, #oclEd, == V@
B7F -2 3BT — 20 EEX T,

6. Ov> FEME

GMS a3+ %5 2~v K3 XU CDAS HSs4 %54
H3dcdDa<v ¥ 7 v— AREFLENSDKET
X 5T, DPC 7% CDAS ziz¥%1 5,

ARV F7 v—20RERENRSBH L, Toa=vF
7 V= ARPFORTHEEEIR, Hilk=~=v FizZ4L

MWZEEHERLT, EE7+—<y MTE2 CERKIC
EHT 5, BHREER 2FDEIHN FEHEPNZ R -
T, BREX2T,

7. S/DB ERAEREE

VISSR Hi{@# (513 -iciz GMS o dliEn iz
iz CDAS izi%& L7 S/DB (Synchronizer Data
Buffer) #@EilEHALETH Y, DPC 7 o EiEH#E
AR os, VISSR (£EiNcEEE2 N LT E%T
% S/DB EREFHRTHIEAZITE 5,

S/DB ERfEHITER, 1 HMLEREhT, F—
27 74N (BRT 4+ A7 EE) CEREENB, ZOF
— 2% 1T7TFAMRMCHEBEL, 72 % 1880F
BT r 2%, v 7T, BUDT—27r , 2105
FALFBRMFIML CDAS (2Ei%T 5, (EifFkolEd
BRETDH L, =i, F—20®ExFI-LT, [EED
BIRt, Hi%T5,

8. CDAS LEHIEROER(E

WmREOEM X ERTETT 5oz, CDAS-DPC [
T!3 CDAS 3510 DPC D EE/ R, IOt
wREOEMA= - VoLt 5,

8.1 DPC 158 EliE

DPC {§#3 DPC AEoEEHHEED BiERES
JOCHBDER =~V 2 EX 7+—~, bz x T
CDAS izf52% 1 %,

EFRFEE T F — 2 DRGSR W 2 EE D 5 —
ZIMEL, BEEERE BFOTF— 2 *BET 5,

8.2 CDAS Mo #ElE

CDAS 15#12 CDAS % i3 2 £ 8B 0T FikiEs
IO~ F T ra~<y PRRE Lo ETRL ) —E
BfE]fE k% © DPC ZEEEhTL %,

COTF-2REFTHE, 2v v - AFEACEEY
TR\, 2 v Y = AAFERKER TS, ~AF T2
~ v FOREERHEEEREHES S,

9. TACC (Tracking and Control Center) &35
— 5 EE(E

GMS nEHFHExF &2 TACC LALD &z
Bis7 — 2 3% (1705, TOBBERTLDOLE D TH
5o

9.1 F—24#15

TR RERTF -2 NRE L, Av—2HET
HECEREZTE, AV — 2B THEET LT — %
PHRRLTTR) B LT — 227 M4 7 54—
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vy VWX TT 27740 (BERT—7) CEELT
—% “ECD” ##%i L TERBERTT %,

9.2 F—»28{E

F—AEIT 4V — ATy 2= HBHIIAR L —
2 BETHET 5, BETHT — 208N % T, #
BLteTF—2%7F—27 740 (BRT—2%ERE) 5
Ry 7 PITHHL, BT 2 —~< v Mo TEBICE
32,

7 — 2 BERCERREE A LIsBE L, BEx+
L, #EHFCEBELTVWET — 2 2MRT — 7BEEX
EDHT — 2 RELABELTR, BEEARIAR, £<r—
2RET, T—20OHEXEETIRS,

10. ADESS (Automatic Data Editing and Switch-
ing System) LOF—YEER(E
HEARGEEZSICHERGERL 7 — 2 cliefiic
5%ZRT»sH ADESS 57—z 5% fTle> T\ 5,
ZOWEITREDEL I TH S,
10.1 7— =2 #£(5

5 — REER EEORZIc ADESS 2 b T — 25k
ShTTb Bt Trz LA HED LI FHLTY
%o

HELET — 237 — 2 & x e, 7— 2 EHE
CHDF—27 r 4 MTEEL, [ERIT 1V —A7
T a2 —ARESWT, HERH, 7 AL kT —2 2
Bixfilcd &, —W, TD7 74Nk 72 —XLT, 7
7 A AL 2T RO 7 24 AT — 2 BEERAT
7£5, HEMERHERIAETALERETaI V-1
BIUTA VA vr -t hT 5, EXOHTTEE
FBOMTNT L » TiTTe\, EXHINRFEAETLLHE
FHC LT, T2 RERETS,

10.2 ¥ — 2 Ff5

F e RFERTFAV —Ar S a— A HENEF RV —
2B L - THAT 5, BETHT — FIXECHMC
Fez 7 A AmbAy 7 2 H L, EREFS RN
L, BT moF s V7 LT EBHE72r—<7y PE
Z CEIz DT 5, EREER LT L > TEX DR
DIRETHLET — 2 OFEXERTIED,
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2. WHRLLDT — 2 INE

2. Data Collection Platform (DCP) Data Editing System

Abstract
The system provides means of communication to remote platforms via satellite,
which involves interrogation, transmission of the data observed by the platforms,

data collection, editing, and dissemination of the edited data to JMA.
Remote platforms concerned with GMS will be ships, ocean buoys, aircrafts.
In addition, ground stations of several countries within GMS range of communica-

tion has interest to join the system.

FL®IC

DCP (Data Collection platform) (x#i#1, EE~
1, MR OBEBREGEE LTV B,
BHREOT — 2 WEEBIIT + ) =Ry U o —iTHE
ST, BEHER, W, F-2EELRERIUVED
BT —~ 2 DR ZITe 5. TOWERRITHNS,
1 BHfER

BRI T — 2 IWEBAEZI O TR 8 /A Bl
R~ v VekilT5, BlillErRa ~v rolRi s
N—F LD 2 FEERH Y, HiHLT —FOWEA Y
U o —ADVERE (BH, 6H) O ETH H, HEITEERIT
F =2 R T EHETHD, 2oz~ v FIZEROR
MRV LT &, 3EEES L TERT 5,

2. MEH

X LA LA, F—2REXTR>BRBDEEHL
FBET — 2 RNET — T riniEoSnwT, WHAERE
ERLT, iz~ FEERL, T4V —A7yYa~—

AT, T2 ETELBERT 5.

FEHLE 20— 7 REHE & (AR 2 MR TTIET A
p, —EIOIEHTT — 2 OIUEP SR eh - TOBREIT
LTI eEnRo LEEOWHAT SR, BE, "Fh
w1775

3. FosE /LT -2

5 — 2 DHfE / RIETIIEHR, Self-timed &
A HELRTL 2T — 2 2RAETHEET 5.
#£I5 LEHT — 2 LARBEAc = 7 EERL, 7
FLABOF = v 7, BETF —z2cfmIntc V74
DF =y 7%, ELVWEREF - 2220 T, ERIRSE
WD 2 — FERA T, WO oflfllT — £ %
FLHTIOD7 VT VIcHERL, —W, 7—27 71
N (R 4 A 78R wRET 5. ToF — 2O
WRIERED 54 /30 iz mig (ADESS f&ii, GTS @
) kT 5,

BEHEoF —%7r—% Fig. 1 TR LT,

A B Masaru TAKEUCHI

S [ -
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Regional DCP

International DCP

Regional/

International DCP

CZe)

e (RS I—1)

Interrogation for
obscrvation |

Interrogation

Data collection
Editing |

Listing of
DCP data

Display of data collection/

editing error

Journal

Data file

DCP data
collection
table

Data
distribution

GTS Via ADESS

DCP data collection table
‘formatting/revision

Registration of DCP

Fig. 1 General Flow of DCP Data Editing.
GTS stands for Global Telecommunication System.

— 14 —




15

3. GMS o==%—

3. GMS (Geostationary Meteorological Satellite) Monitoring

Abstract
Sources of telemetry data throughout GMS like temperature, voltage and pres-

sure etc. is sent in pulse code modulated (PCM) serial data stream.
The processing of PCM telemetry data which can monitor housekeeping and
status of spacecraft subsystem on real time is called telemetry processing. On the

other hand, the term housekeeping processing is meant by the processing of the
PCM telemetry data over long time interval and is used for the prediction of the

change of conditions in the spacecraft.

In this section, the processing of PCM telemetry data and GMS monitoring are

described.

L 2

BREOKREERT T — 22V TARL AT VALY »
F—% %t PCM (Pulse Code Modulation) 7 v 2 b
Y e F—2 XM EANEREEND, TD)BEHBT —
ZFRGa<y PRI FT—X XV TAEL AT VAL
Yo F—2izEEhb, A LUERDRERVHER
DEBORELXF LT T~ 2L PCM T v 2 b Y 57—
ZRAD, ZD5BIDETHEETHDIXPCM 7 v
APY o F—2BBLLETH, PCM 712D
F=2RIVTAEL AL, BREOSDXUHT SO
T VA b VAEE, FHERCEHEERL Mk Liea s A
L, fFFRoFACETHLDIZIT dox HK aF L
i 23 (House Keeping),

1. AHHhF—%

7 urva b VAR, HK WL PCM 7 v 2 b Y o 5=
ERFECUBEEITS TDOBEAN V-2 535 Ll T
B X valE o A X o sz, GOC (GMS Operation
Console) 7sH AN IND A2V — 20 {57 % R LA
BET RN D Do BRIT VAN VATEIF 4 RS
v— (¥+3522) 1, HKAEZT s A7 v— (/35
Zaw?) EFAv eV var—itHIERS,

1.1 PCMF VALY o F—2%

PCM 7 v 2 bV o 5=z izt » DE (Digital Elec.
tronic) ¥ 7 AF AT Fig. 1 DX 57 +—<y b+
ke bicZlshs, (EEEER 250 bps 7T
1= F— e 7 V—LDEBRRK2E, 1AV r— o7
V- ADERIR 2 o ET D, 32337~ FIZHKD
P ILPEEINAY — e 7V —ABICHETINS,
R LEDD Y — NIt AB T — 2 LA HET — &
LR~ F— e 7L — AR H I N B, SHET
—23£2TC HK 72 i Ehss, HK 7
23T M OF - 225D, ABoOEKIT X
WRIBRETHT —2%E2 5, T4 P IVAEIASV
— 2R ORER DR LAEY  HIVERIGREN L h
L5, F=2%itT adD LD THD, &b
e —22BEHR LT ANV — 2 58Ik, F
ITCHKY 72 « F—2ph@MMgEL+5, —F
HK IR @R D 2 v 77 v A o Eo R RER RO
BOBBEORBAE NI TFICE T2 DD 0o T
BELT — 2R AR L LEDREYT-> T\ 5,

CDAS (Command and Data Acquisition Station)
TIRZELRPCM F L 4 b)Y o F— 2 2ZERHARD
F— 2 DRADTHAM ML, DPC wE%+ s, 5F—
2 EFEAEIZT Vv 2 P AT LT PCM 7 v 2

EFHEfT— Junichi NOSE

— 15 —
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HftiRE GRERSIT—1)

—
21:\:\?\:ZNRD No.| o 1 2 3 4 30 |31|32|33|34 35 36 37 38 39 60 61 62|63
A A=

0 o} o] o (¢}
1 1 1 1 1
2 2 2| 2 2
3 i} b 3
4 a4 a4 4 4
5 5 5| 5 5
6 6 6| 6 6
7 7 T 7 7
8 0 8| 8 0
9 1 9] 9 1
10 2 |10 |10 2
1 < e 9 3
12 a4 [12 |12 4
13 5 |13 |13 5
14 6 |14 |14 6

T T ™ T T ' T T T T
60 AWEO 60 a
61 5 | 61 |61 5
62 6 |62 | 62 6
63 7 | 63|63 7

i —r
——

(16 BITS)

SYNC CODE:

MINOR FRAME SYNC
(111 010 111 001 0000)

MINOR FRAME ID (6 BITS)

CENTRAL ENCODE ID (1 BIT) -
MODE ID (1 BIT) -
LOGIC 1 FOR SECONDARY FORMA

BIT RATE = 250 bps
ONE WORD (8 BITS) = 32.0ms
ONE MINOR FRAME = 2.048 sec

ONE MAJOR FRAME
(64 MINOR FRAMES)

131.072 sec

T

HOUSEKEEPING SUECOMMUTATORS

SEM SUBCOMMUTATORS
(PRIMARY FORMAT ONLY)

LOGICOFORUNIT A, LOGIC 1 FOR UNIT B
LOGIC 0 FOR PRIMARY FORMAT (INITIAL CONDITION),

Fig. 1 Format of PCM telemetry data.

FY) o F=2% 1203 —e7Vv—0pE2, F—40D

SR AE I LLER HIuEF v Nz, CDAS & o[
MOBHEEMLHK Y72 3 « F =205 135,
—J7 HK Wiz LTit, PCMF L A FY o F—%0D
5ba=y FRHT — 2 [0 SEM 7 — &2 i\ 7o 4T
D7 —2@ UL CDAS Lk o[Efgo i a it LHAT
bo

1.2 GOC AFima<yv ¥

PCM 7 v 4 b Y « F— 20D 5 bHiEd MSC (Meteor-
ological Satellite Center) THEit{3 2 NIED i\ 5 —
EHRFERLTEDLEE, RIBBHEEOF — 2 En T

Eel
:H[(

7o G OB L Bl % Bt TR Icv 54, GOC 2
LIFRTAZLITX D, CThODEENTIREE kD, &

HR RN EOEIC LY, VIig b eFzy 2
DRER# 2 2 X 5 eBEBIT - BEY Sy b o F =
vy 7%k (LT Loy, #EOEROENR
LSS, TolSnERERRvCEka<y FL
ke snicw, GOC 2 LAERIETY AT %,
1.3 GOC (27497 eF4A7v=) AJiD=
i

Av 74 o HK WFRIIFEA L GOC b4+~ L —
2D X > TH#ITT B, 2N, TMEREILIEE
BERIIZ S DB 7 7 v 2 v g v o F 1T X D EFx
M D ENHERD XIS o TWD, — SIS
Fr—ufA LAY ToEE AT 52 & L1
X%,

— 6 =
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—JiRy FTCRIAD T — 2% RB L MT (Mag-
netic Tape) #{#FH L, »— FifF@RicX b, HE, FHE
FIBELT XY Foy, 22—+,

2. ER77A0L

w7 HK A »\{#H 3% DP (Disk Pack) 7 -1 v
itHK 7141 (v 27 2), HKE (HK Edit) 7 » 1
n (#£7n), HKC (HK Copy) 7 y 1 4+ (X7 1)
HBo X MT 7 » 4 izt HKS (HK Storage) 7 »
AADBDB, =Tt HKE 7 - 14 Lz onWTihR 3,

2.1 HKE7 1

HKE 7 s iz X7amblshavir—e7r
w7, FAFe=AZ—oTm, 7, WEHKS> v e
HKE F—% e 7r, 7, ERF—% « 7 &
v 7 D507 Rr ., 7T hERIhD,

2vber—L e Tr, 2 TUL2MOFAI L » =R X
—e7r, suHHTET— 2280 ENh5, 2805
57— 2 GO Lo FHHLTWAS, X 1HSD
HKE 5 — 2 235 LT\ 5 L £ w 5Eil LIk
XM LiEE T 5. A e=AX— T v, 7 03T
— 20 A} HKE F— 20 @E»E2E#LThHH,
53% HKE 7—% « 7oy 7%+ 5, & HK
FvAeTr IR Y) Iy b e F 2y ZEHIIE
B3R TA. HKE F—% « 7m , 73031 22 4 —o
7V — AR EINTHK F— 22388 3h, &L
2HRDOT—2hREIND, ERT 2« Try 21T
FHKAECHEAT 2 ERF X LR L ThH S,

7ey 7,

3. mEHF K

TARBRIZONWT, 3 - 1~3:-5Fvaty
MEZDWTHEL, 3 - 6~3 - 8\ HKAE LT
i3,

3.1 Fa2ium

F—2EREAEN L 2Ly —7 =200 PCM 7
VALY ¢« F=2%1 V2 —7 = AGUBITEEA LK »
T BUFE R TRD B, T CDAS L oo E#E O KEE
F =y 2 LEBRERPOHED ) =—F e =571
7Y BRAMRT -2 32 EHNL THK F—% « 7
=7 ] #ER TR, RCEDEHEIRILT—20D5
BL7F R T T2 IRAXAVERDOHL T — 2T
Tt s, BRTPCM F LA FY e F—2%a— F{t
THEVv I L ez v a—FRNERYF-TWD, &
D TERTIE L ToBENER S o, BREHZE
FfiizTxE, Ebbo==, rEFEALT20%H
NfFEWSF e bicu,

3.2 FRATIRERIER

THKF =% « 7 =71 | DF — 2%\, #EO 4B
SRHALC MG, AR, FRATTELREL THt
PEIREET — 7 v | #1EK 3%, X T/C (Telemetry/
Command) 2 v tr =505 HEDE - FOlEH* B
T IEHEATRET —7v] REATS, ektkig=v
Fr—=F LR TR ADATHD,

33 ViygbeFazys
HEELIEPCM F U ALY o F—2DTF 85 0 5
2Tt Ui A 2 IE R B E 5 HifH, SUrikuties
AR FIFH T 2B WThho k- « FTRiEix S
Z, BRPTOMOMENTEHLTWAZ ExF = »
73 %, b LETROWTFhrZM 2 72854811 GOC ~
Ay —CEHNTHEEFTTF—RI YAV —2 1T
MHED, HEND R THERUTA KBS BT iy
oy arh i ERBIARED b, BV TRT00TET
5. O KEGEMD 12 F & D10 h Tl
{, ZHDOBENZBTT HERITE - TR LW
Meinn, hoBERCHE*T5cn, KEBEho
WHEF = » 7 L, BEHOEMTE DI S T & HI
L, ViybeFzy 70k FTREXMADLDIZY)
B21%.

3.4 fRE TR

PCM 7 v 4 b Y o F—2% GOC ~FEriks X 5,
REFVvAbrY) e F—2% [HK F—% « F—FAh b
LS T %, PCM 5L 2 b)) e F—2 12750
ZFeF—%108, ~A b+ eF—21121EGFEND, 2D
S5HTFB T e F—2 78 S b e F—% 93 1ITDONT
2HEF GOC iR+ 5%,

3.5 Fuva4 b YVEH

PCM 7V £ b « =205 bl MSC T3
DREDMEGT — 2 HFRLTHRBEE, itsks E
DF =20 ) Tl L EE O Lo A 20t T R
Wi, GOC WWoHRRTAZ LT D, ZhbLDIRE
MEREE Do

3.6 HK W Db 7 — 2 o HEf
TUAMYVAHRIBEEDO PCM F LA M) o« F—2%
MBEF/REL, HW 7 -2 BREHT S0 XL,
HK MBETREI DS DF -2 %18 L LTI h 2 BRE
LEHRLEDE U2 TR L, 5—20
FRZELERB Z L kD, CDX 5 gthichsic
®, HK W TR 7 -2 0FEOMETT V2 b VAHE L
& o1 F = 9 7OHRE E > TB, CDAS Gt ind-
57— 2OMEABRCIVEAHEAIARRT -2 L1725
CREDSPET — 2 bFHEYT 5, PCM7 v 2t ).
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F =R IETHED Y E— b= AFF L2 8D S
DWFTREFERL, 75—~y MeZdvcHh bic
B TK %o MENHIL LEFIC G R L IR5 &
VE—b=AF TV rO—{% OFF UCEM LG
NE S, CORFYVE—F e =AFF LI H
BT 27 — 2 L&A Do BRENICT — 20 HIRE)
FOYE~b o TAFTVIFEIEL, TS LER
sl 7—2D5bD FAH b0 WiEiTsbo & &t
%o

3.7 HK B 5 — z iRl

BREHFE LTI R 7 « F= 21220 T 3RATHY
BRCHERT %0 ZOMNL DT -2 AT 25T
EFZ SN E X Tha 00, Gkt
THEUCRARRT — 2 LR UL 4h 6133, HK
AUBRCOET LRI 1Ak Sh, §i LIFHOF ~ 21
DNWTCTF RS e T =%, A4+ o F—2ITEZ 2R
DHDHT — 2B MENAYFA VDT 74 MTREEX
NbHe LXLT LA P VT2 FR Lz h LT
[EIRE % S 2 B VE Urclip R HIC LR % B L Al

@B & F Ol £ To HK 7 — 2 28 L, HKE
7y ANMCEETHC LIRS, HKE 7 - 4 43 2
HAaoHK 7 — 2 &FoZ Latiks, M1 H 1@, %
A7 1% BULLIBDOHKF — 2 %3, F10%0 1
7 Ao HK ¥ =% & LT MT (2 BET 5.

3.8 HK o#5

mE BB 2 vTF v A, NIEEEDORKRILHL
M - fee, HK Bl LTUERTD 3
DO BBe 1DETFA VY e TV VE—TIAF— 7V
— LFICT — 2 AT TR TH Do BEABFRIAAID
Lo THHUEL SDC 2 bOFERIC & YT 5 2 &
K5, 22BI12GOC D774 92 e F 42701 E
TDr57 FRTH B, SDC (Schedule and DCP
Console) 75 HK oFg) / &if € — 1 4 2B Lick
GOC iz & W EEOEHE, (LAEoRHT (4815
LAPSCRERIN24BE I LARY) oo W T /2 72185 2 &8
Wz, 32HIEA Ay FRTOMETHS, HKS 7 5
AARERAL, »—Fick-THEB, MAELZL XY
Zr oy, 2=t 5,

— 18 —
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4, =< v FLE

4. Command Processing

Abstract
Most of the commands to operate VISSR, Communications and SEM units are

generated by an on-line computer, and is called command processing in our system.

Commands consist of GMS commands and CDAS commands.

GMS commands

are sent from CDAS to GMS, and CDAS commands are sent from DPC to CDAS.
CDAS commands are used to operate commanding system in CDAS and the

units of FAX and TRRR.

This report describes command processings and operation.

B £

VISSR (Visible and Infrared Spin Scan Radio-
meter : R HARIEA AT, MiEHE, SEM (Space
Environment Monitor: FFEE®=%) »EHT %
2wy N, KESERC X W ERER, Thia~
v N &L,

2= v ¥z, CDAS (Command and Data Acqui-
BATRIER (KRG EEEETT)) A
5 GMS (Geostationary Meteorological Satellite:
BIEXEEREOEhY) WTICHETS GMS == 1
L, DPC (Data Processing Center: 7 — % L¥ & v~
& (Z&WRExvx-)) D CDAS @MJitXET2
CDAS 2=V F2i%%, CDAS =2—=v rizit, CDAS
Da<wy FREBFXHBRFELT, GMS 2~y F%HET2
L » &, CDAS » FAX (Facimile: 7 - 27 v 3 )) 4%
B, SHEREESEAIRET 200D D, AL=
~ v NI Lz DR 20Tili~ %,

sition Station:

1. AHNF—%

2=y VAUBOERADI DT, Z£EOANT — 2 i
EWChb, 1o, REZ= v PRI UD, FHEOENT
—xp, Ay NVUEOFRTELGND,

1.1 PCM 5L Aty ¢« F—2%

PCM (Pulse Code Modulation: %/ A {54 H)

FUAFY «5F—21%, GMS X » CDAS it DPC
~ANER, F- s HEEEAMERERT, 27y FAR,
F U4 b Yar, HK (Housekeeping: -»~7AF —&
v 7) A, SEM MBI AN IS,

2=y FAUFRCE, PCM FLr 2 by o« F—2ip=
TUFCUPAZ « F—sk, 2=V FEEFEOHGE « f#
RifERT 2,

1.2 Y7L EA A eTULADY o F—4

YT AEL L eTF LAY o F—21%, PCM LA,
GMS k » CDAS #iT DPC iwAHZh, F—s%
BLEUBERERT, 7 v 2 b VAE, a<v FATCAD
Xhb, Fto, ES v e 7 >4 LVRIET, BELFE
Thflibits, 2~V VAT, VT7AEL LTV
ALY o F—srhn, Fffb—v e TF—2%,
FEDOHERIERT 5,

1.3 CDAS ;EMfEH

CDAS f{%#uiz, CDAS HZoifkiEr, HELTS
LoT, LELTSH CDAS RO F = 7L, 27V
FEEFREN (ALY FOL hRLHER) oRET
=y 7T 5,

1.4 GOC AXipa=v V¥

GOC (GMS Operating Console: GMS ;#H#:(E)
i3, FUARY s 2=y FABEETHELRS, TV %
v EBTHY, 2wy FAUETR, EEa~vFoEk
TRoftic, Av—2cXAFRzwv FORE, <7

Ty B

AR F— Koichi KIMURA



20 it (A5 I—1)

A =2 DIRELENTRETH 5,

Afa=v Yz 2@ElbY, 27 FVAED T £
— R EE b, AL —% « 2=y FE. GMS
SERCEE D BIEN 2~ VDB, ARV —ZF .
2= N “/” TRLES, |2V FiE, 27V
Fe7 A LTEZHINKLEZLTDEEITHY, FH=
< v FAEDEIZ, XL — 223, EiEGMS @Fic=
< v FRET5H, CDAS ERoBfFix sk
T3,

1.5 GOC Hh5—2%

GOC dp, ==v FAULEOHETEIX, 7V 4 ) AE
Xbo VISSRIER &3tic, 2HOERED 5 b 1HxhE
BLTkb, 2=V FAERDKE, 2= FRE0RS
BRENRFRIN D,

24 b AL, GMS Efle=—F, 2<v FALEA
7y TOREELXFTRT 5,

2=V Fev—Fr vAHEBRIIL, KEBCREEIRTH
Bawyv Fer—r vARERT 5,

BTBROWKIE, WRAERIL, 2~v FEERD, 2<
v F&RGE, HBROEERMEA TV,

ARV —ZEEFRE, 2TV e v —r YAHHO
Hileh b, FHET 2~ FEERINLITEYT
H5o

“0K”, “NG”, “ERROR”, “BACK”, RETRY” o
SHEERHD, 74 PV TIHETE, WiF, BEx+
R —2REERLAS, 2=V FREYRIRIEMN
T&5%,

1.6 2=V FEEF—%

A2V N e v—r vADHETIE, ArPa—-FLhD
B4, XAV —Z2IhDARNCIY, 2= FAE
MBI,

FOF—213, a~vv FREE, F—-24EBELETT
1%, EBCDIC 2 — FTMLE$ %7, ETAM (Extended
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5, GMS X b, PCM Fv 4+ Y) e F—27, 2wy
Foe VO AZCREINLMEIED T HDT, REL
fea=v FEBEET 5,

COFT LY, BROERREORET, Eofea~
v D, GMS TREINBDORSHNTE %,
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DERTEDTS, UL, (7-BET - LEERT
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—FALh, Toawv FREFTIRCHESH, HK
F—RD2Av e —5 G40 X hfEETL, HER
BT — T ' ET 5, ThETic LT, #HEOER=E
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5. FiiR¥t =4 SEM) 7 v 257 2075 — % L¥E

5. Space Environment Monitor Data Processing

Abstract
Data processing of Spaec Environment Monitor Subsystem (SEM) consists of

three main parts.

One is data acquisition to SEM file from PCM telemetry by on line system.

SEM file is located in A and B system as double files respectively.

By Operating

System (OS) the SEM file is switched to A or B in daily base.
The second one is daily editing and accumulating data to archive MT from

disc pack made by on line system.

Last one is daily conversion accumulated data to physical value and printing
and plotting them as two minutes averaged data for quick look use.

Further processing of SEM data for research can be done by user’s program
using archive MT, which was made from the point of view that the data should

be kept as raw as possible.

i E

FHEEE =4 « 4 7 VAT ADOT —F AE.L, T
3 ODIH DY T > T B,

Bl Aves M vRTF—2HEREZLS,SEM ¥
s ANNDTF — 2R3 THB, SEM 7 74 1z A, B
FirnFng 7V CcHESh, OS offRTEHA -
BiTcH b EL BN D,

o, AviavRCfFElanic SEM 7,14
(F4 AL o2y 27) b, F—4&% archive MT
(Magnetic Tape) Zfhi#:, BETZLr—F v THB,

#3L LT, B MT %3k, 7—sxWEEE
MALT, 20FHEEED, TRHTEZA v 7 ) A
L XY Fa, 2t ATAHEN—F VTS,

R ED, IHbicEELVvAEy, archive MT %
v, =—%0 7r 754 L h & b, archive
MT L, AL LRWET —Z2DBTHRAEINT
Who

1. PCM (Pulse Code Modulation) FL A k1) «
Tx—= b

SEM 5 — %3 PCM 7 v £ b VT X hifiiimn b b
2SS, oo PCM 5714 Y (250 bps) o 1
Av oy 7 V—aHiZ SEM s v — FiLE%R Fig.
liEmds

l=4F77v—a (H2H) 227—-F2rE2bRT
Wwhted, PI~EL o0& F + 2 A 0@illic8 =1+ 7 v
—a%HEYL, (17— FIL8E, k), f-Tikcl
bha SEM 7—2olgR7k Fig. 20X 51cins,

Coffl, SEM o~y AF—Ev s7HBLELT, +
VAR o BRI « WIFERE « BIHMEL « v+
WERO SHAMN 1A+ 7 —aic 1EE=% Sh
5o

2. A T4 L RAE

FVISAVRIZSEM 7240 (F4RZ 63, 7)
MHETATHEIRTWS, PCM F L2} Y 5F— 24
BE7esr740 D SEM 7 1 AMERZA 71T L
b, PCM F—2xx6 SEM F—zapdhixh, Lo~

% %, ILUF=5, Tsuyoshi KONO, Yoshihiro YAMASHITA
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0 1 2 3 4 //31 32 33 3,3 //59 60 61 62 63
i 0 [ ] IVAEN 117 [ P1
;7 e s 3 e s 1 5
0 2 1 P4 | I
T 4 ] 7/ AT | / L [A2
® 5 1 1// ﬂ A3 ] | | AE\ZL»
6 IR | A5 N
l 7 T L | ICAL L CAL
T gl | o T L b L P1
» ol | [ [ Q¢ P2 [ | L 1 P3
=~ 10 IR P 2l | P5
g - N S N AR 1T \_ .
3 3 12 VAT A2
> > 13 VU 1A3 M
w 14 A\ |AS IS 1 EL
16 \ T T2 | ]
- 17 ] VP2 (T3 C | | P3
ol | A \Y — 5
19 P N SR N
20 L ;””_‘T\\A,;\N\ ] |A2
2 Al T T~ Ah |
T 1 [(A3 | i J<\ EL
62 | ] [ 1A5] 1 Y R D
63 ] //L CAL] | L TN

Fig. 1 SEM data position in PCM telemetry format. One SEM sample consists of eight minor
frames and eight SEM samples exist in one major frame. Analog data (SEM house keeping
data) exist in 32nd and 33rd word once per major fname as shown here.

992 ms @32 ms

Pl P2 P3 P4 PS5 P6 P7 At A2 A3 A4 A5 EL CAL CAL

HUUUJHHHHHHH

16.334 seC ‘

Fig. 2 Time sequence of one sample data.
in every 16.384 sec (one sample).

Particle accumulation time of each channel is 992 ms

FANMCEEREND, #7107 71 ML AR E BRI
FREhAEIh, 1HIZ L1 OSM (Operation Sch-
eduling Monitor) oifRick h A - BREIDZEEMN
fibhs,

PCM F LA b Y F =203, =457 1L —AT 812
CDAS (Command and Data Acquisition Station)
AR T B2, SEM F—~2138<1 7L — 4T
1H v TN LTCOBEREEODTEF Y S DhiE~
13 =7 v—2DWZx T 0+ v 7 o4 & LT

Tho ZOR, KA T 7 v — AOWHAEEEE L
L7 V- A B CTHE L o e B & 1%k o < A

TR, FhbieFhEl I roko <1+ DS L
WA XS ERT S, TrrosF—%2 (SEM w2
FoEV ST —2) OFAL, EHEHLI6< 1 5 A
TH5HH, (Fig. 1 ) DEEEEN Iz, LR UM
Hrlh&hs,

EPNDT 21 A0 97 Vv —A (8F v FAET
FRrIF=2) 17w, 221, Fig. 3 wiEti5
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1WORD
32 bits —
{ B bits|
i * " 1[100DAY[10 DAY [ 1 DAY IOHOUR
. 2[1HOUR 10MIN 1MIN 10SEC|
< 3 1seEc/@/D [ T1 T2
= 4layp | T3 c _la/D
o S v [0 0 0
S 60 0 [ 0 0
= 7. 0 [ o 0 0
Z g 0 | 0 0 0
. 9.0 0 0 0
I

10 100DAY [10DAY | 1 DAY [10HOUR
11/1 HOUR 10MIN |1 MIN [10SEC
121SEC Q/D | b _P1
13(a/p P2 | P3 [QID
% P4 | P5 |QI/D | P6
15 P7 |Q/D | A1 |A2
6 Q/D (A3 [A4 [QID
17[A5 |EL |Q/D | CAL

18caL | 0 0 0
197100DAY 10DAY | 1DAY 10HOUR
20[1HOUR 10MIN/ 1MIN[10SEC

ﬁ_,fﬁ\w\c /o | 5 [P1 L

SEM DATA 1

<

- 1BLOCK (81 WORDS)—
( 1MAJ. FRAME DATA, 1ANALOG+8 SEM DATA )

74 1HOUR 10MIN T0SEC
75 1SEC @/D | b [ P1
® 76/ Q/D P2 | P3 |Q/D |
§ 77, P4 _P5 |[Q/D |P6 |
o 78 P7 ' Q/D A1 A2
Z 79.Q/D A3 A4 |[QiD |
O 80 A5 EL Q/D CAL
% . s1fcaL | 0 ] 0 [ o

Fig. 3 Format of SEM file (disc pack) by on
line data acquisition program.

i bNLhbd,

7 U= AR LRSS, ToRICRE
D7 Vv—2FEENFOEF M FOERI DIEIEE,
LAY piTBotcbD AL, RO~ A F LB
Fi— (¥r) EDIAC + F—2MEBND, KD
AT L TOVWTE, EENSEDOEE <1 TCoFHS
TR S =220 T, 140 +DF—2E35, 7
V= A PECUTHRISSERERN 1707 LV — 43
T, ZOFRIOEFH~IFOER L hKEWE ZIT,
OME TGS, H—2 v+ bR L, TOH
TP DBRE I —F2DT, Fh i
5o

1R BET5 822+ U660 THD, —7,
SEM 7 > 1 VDA EIZ26 b5, 7, 867 =, 2 TH
%o

%‘74 S

Cf- A¢ EH

=

1AL+ F =20

o

(Pl I—1) 25

3. SEM F—#¥0iR%k - LR
3.1 SEM ff#: « B~ m 75 2 & SEM B 7 - 1

Vg
* v A YRTIERFESRD SEM 7 5 4 iz, —R¥#
fr GEFIE, )08 2%, 0R50 (GMT)) T, #
VI VRDA %%c':fﬂz‘ﬂﬁf'(f‘ﬂlf?ﬁ?éo =0,

Sm4f~ﬂ©mﬁ-%mﬁﬁkiﬁﬁéo

DPC WTo» SEM 7 —2 0SB L, WUREEED
WhicovvT, Fig. 4 iR,

SEM 5 — z# fg# iz, SEM 7 -1 iz PCM 5
VARY o F =24 42— (8Y, p/1ZE) TZHE XN
TWb 7 — 2% fifat, #ME LT, SEM BFEASRE 7 »
A (EERT 4 228, 2) 12, WEHEL SEM 7 —
2LLTEERL,

¥7c, SEM R4y, SEM BEEAPRE 7 > 1 1%
e, AT -7, fMfEER SEM 7 — 5 %,
7 7 A NRPET A TER L, SEMBERE 7 > 14 (1
RY a—4, 17740, 1%5=600%) 2EKRT 2,

3.2 SEM ZE{7 » 1 L Ok & 25

SEM R{7 > 4 Mz ABRTEROMET —Fies s
BONTWD, TO7 7M1 HEIKhE R T~
7%, KE—IbERRIBENTERZA « DIIE o 1o i FIFA # iR
fftahs,

SEM ZF{7 >4 v olF¥ L, FEENEAEEL, F
#1Fih, Table 1, Table 2(a), Table 2(b) 1T/m3,

4. 2 HEHEER . T0y FLE

M CIE DRIk — 2 R i3, 2 2 TFHfEAEE L
T, 2F v XA% 1HRBEELT XY Fry 52—k
3%, o7 e —25Ho Fig. 4 #8B3h

Table 1 General Description of SEM Ac-
cumulation Tape.
SEM Accumulation Tape
(SEM Archival Tape)
General description of the archival tape:
Tape Density- ---1600/6250 bpi (9 Track)

Word size- - -32 bits
Block size----828 bytes
Record size----828 bytes

Blocking factor----1

Code- - - -binary (Except 1 words (EBCDIC))
Data terminator----No EOF

-Two consequtive EOFs
Words per 9 samples- - -207

Tape terminator: - -
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O S Y] —|

[ ] [ T[SEMFIE

| ————=|ACQUISITION —
A PROCESSING
U ‘J

A

SWITCHING / ONLINE SYSTEM BATCH SYSTEM
E
PCM Telemetry ¢ [: -
T SEM SEM
Data c DATA DATA

PROCESSING { ACCUMULATION
FILE

(I

CCU:COMMUNICATION CONTROL UNIT
ETAM:EXTENDED TELECOMMUNICATION ACCESS METIIOD
OSM:OPERATION SCHEDULING MONITOR

FLOW DIAGRAM OF SEM DATA PROCESSING
Fig. 4 Flow diagram of SEM data processing
Table 2(a) Record 1, Documentation Data Format and Content of SEM Accumulation Tape.

Record 1, Documentation Data
(207 32 bit words)

Words Description
| BRI Record ID code (EBCDIC) ‘0001’
Qe ” % ” ‘0000
TR 8 Zero
9..-.....Dummy
10.-------Year, 2 digits, GMT of data start of the Day
11--------Month, 2 digits, GMT of data start of the Day
120 0nenn Day, 2 digits, GMT of data start of the Day
13- --.--..Number of blocks of accumulated data of the Day

EBCDIC 4 characters

14evueennn. 16 Zero
17.-+-..--Year, 2 digits, GMT of accumulation data start of the Day
18.-..-.--Month, 2 digits, GMT of accumulation data start of the Day
19+ eenen Day, 2 digits, GMT of accumulation data start of the Day
20 .nnnn Hour, 2 digits, GMT of accumulation data start of the Day
21 e Minute, 2 digits, GMT of accnmulation data start of the Day
22+ et Second, 2 digits, GMT of accumulation data start of the Day
23 e Year, 2 digits, GMT of accumulation data end of the Day
2400t Month, 2 digits, GMT of accumulation data end of the Day
25 ceeenen Day, 2 digits, GMT of accumulation data end of the Day
26 e Hour, 2 digits, GMT of accumulation data end of the Day
27---+-+--Minute, 2 digits, GMT of accumulation data end of the Day
28--+.....207 Blanks
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Table 2(b) Record 2—900, Analogue/SEM Data Format and Content of SEM Accumulation Tape.

Record 2, Analogue/SEM Data
(207 32-bit words)

Words Description
| BT Year, 2 digits, GMT of analogue data acquisition
Deivin 551 5 Blank
EERR Month, 2 digits, GMT of analogue data acquisition
4ovennnn Day, 2 digits, GMT of analogue data acquision
5 --Hour, 2 digits, GMT of analogue data acquision
Brevenns Minute, 2 digits, GMT of analogue data acquision
Tovevnenn Second, 2 digits GMT of analogue data acquision
8 --Detecter Temperature

--Circuit Temperature

10 e eenes Power Unit Temperature
11---.----Voltage Monitor
12-c0vven Current Monitor
13- v eeves 23 Dummy data
24 Year, 2 digits, GMT of SEM data acquision
R Blank
26--------Month, 2 digits, GMT of SEM data acquision
27 vvveenn Day, 2 digits, GMT of SEM data acquision
28 Hour, 2 digits, GMT of SEM data acquision
29 Minute, 2 digits, GMT of SEM data acquision
30 Second, 2 digits, GMT of SEM data acquision
K blank
32-.......P1 channel, 1.2<Ep=<4 MeV (protons)
33 P2 channel, 4<Ep=<8 MeV (protons)
R TR P3 channel, 8<Ep=<16 MeV (protons)
35 e P4 channel, 16<Ep=<34 MeV (protons)
36 e P5 channel, 34 <Ep =80 MeV (protons)
37---+-.-.P6 channel, 80<Ep=<200 MeV (protons)
38 P7 channel, 200<Ep<500 MeV (protons)
39 et Al channel, 9=<=Ep=<90 MeV (alpha particles)
40 0o enn A2 channel, 30Ep=70 MeV (alpha particles)
41--------A3 channel, 65<Ep=<170 Mev (alpha particles)
42000 venn A4 channel, 130=<Ep=250 MeV (alpha particles)
4240 ennn A5 channel, 320<Ep=<370 MeV (alpha particles)
440 Ele. channel, 2=Ee MeV (electrons)
45 e et Cal. channel, SEM Unit Caliblation Data
46 0o e e Cal. channel, SEM Unit Calibration Data

Y Y8

4.1 XHEAHFOIFLL

ANV =R IBAS S AT B, ABFRE
F—2BRMFELT, ¥ 7¥ETTHREXOH ST
ZgtA, Zho 1 B0 BffdzRs T, AEMEAH
L5, BHioBBL—F T, AvS4vRESDR
F (0050Z) T&oF—2 %R T 5, -TFM b=

AZZEDT Ry FTCIXLABMCRSRVWDT, ED
HETRBIARTICRT S, TXTCoT — &2 2B
G L35,

4.2 25 FiHDIER

BZF 4 RNTER, 1AV 7 U—24 ($9136F)
D8 v A NDFHELE, T2 Tk 2 HFHEEES,
FPFRE MT O%IAT = » 7 OFTFEA % B R GES,
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HNEAMFTLIHOHCBEIFTAEEL, IEELTRE
57— 2w B L35, OB EAMNT X
b Luas EOF Zfti+a0 g, AFE2#K5,
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B0 5 TIHWEIAL, koY v A CTRBTFEY L
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VR v 72 L0P.8) OfH% = 0 2 oA &
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BF + RN TOE, ETF—EhbavIFrvy, v vtk
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4.3 v, MLIEIE
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BEETH-THEhic, ¥y MElticX s Bbh 3
LUOMENIC T — 2 B FETDHI LN DB, Zhix Ty
FLIBETHEGAASL 7L LTERDDT, 20XH
T — 2R DPBDFE L, FZ THIE B~ 2
SEERIERT, R X5 RHiEX1T5,

129+ 7 v—2D2HFHY v 7ol fixt Lz
BT, O &DVDEDDF 4 FAITDE, 8H V7LD
SHLOMAEXRRDD, KIT, ZOEAHEXERIfio
v T ADFEERRD, RTKRENZ OFHED BB
HIpdbkEVWEER CThEe, MFiREB =5 —
LR, AEHE»HXTT, BlfE, Zo7 527212
5LLTWAY, TERTA—2L1LT, WOTLEL
BTENTED, ¥y b=5 -2k b, ErETHEL
Lot B L, &YV T LOFHfER L - THBEE
LitWOTER TS, Lok 5ky, =5 —DEHT
i, 897 1rD5bh, TH I iAhEeTlH vy
MNIR2DFEL=F—LARINTLE S, Zhiz
ELL RV PRI, BAMEOAY v VEAHBHEL D
NECEEZ, =7 -ABELRWZ EITT5, Z0fE
FAET, HIzEzbhbd, 7, £F -2 %215 X
¥T, =7 —-MHER LIS RWEVWSBERIL, ZofE
12 999.9 ZiRETHE, co=5 —AFLr -5 v Ak
A¥ 5 7THIITIHE->TV B,

accumulated MT

|

making date to be plotted

selection of good data
time sequence check

bit error check

physical value conversion
making two minute
out put data for X-Yplotter

\

averages

MT for
X-Y plotter

Fig. 5 Scheme of two minute average data
making and plotting process.

list of two minute

averages

5 LTRDIL2HMEYR, FAv 7Y vz LTcD
5,
4.4 BRHlo—Fr v A e F =7
AT ALY BB —F N1 BiC 2 B EE
SteE, HWTF—2NBEIND LB D, ThE
Br< 7o, 2HE{ERIERZ, O LDV EDDTF — 2 DR
Ao WTy—7r v A% F = » 7 L, BEICHE L
T = ZIZLE Lg .
4.5 e, rAE
UED X i LTEEN: 20FHE (5 &350
CBTAL0, v 7 AThblcoTTXTo Q/D AR
Fhdo, €y b=7 —RHEXZTcbo, REcH
ELTWiwio) 05b, ELiITROGEEERVICT
—&x7e ., 2T NT 5,
ek )T —va vHiDF—%
- SEM &E{f OFF o#if, BEFEEEXAXAT, Th
70 oE, SEM-OFF L&z LT7r .y F LR
Lo
7Ry b LEVWEERZREARRILE LRI E
2L, BfET5, RO WER T — 2BlirERT
g o
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GMS/SeM TWO-MIN.ABVERAGES
PROTONS P1:1.2-4MEV P2:4-8MEV P3:8-16ME
P4:16-34MEV P5:34-80MEV PG6:80-200MEV
P7:200-500MEV
ALPHAS A1:9-70MEV A2:30-70MEV R3:65-170MEV
A4:130-250MEV  A5:320-370MEV
5 ELECTRONS Ele =2MEV
10° 4 b | \‘ | } | N N e I I L1 1L
E | | | =
104: SL o | | At Plxag
I i O J 1 B EL
| 03 _g-f‘ WPV E7e \“//"““‘\— %ﬂ\‘ \WWMME
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102 E \ ‘ ‘ : =
3 ‘ j ‘ A -
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= 10 g % Mg
i :WALWMMWLW Uf " M' \ | [ | =
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; _ 1:M'NWWW"'WV‘ v W r"“l A Wi AN I“,‘,'\WNV‘M’W‘,\‘NNWM\MM.‘ MMM "v‘Au_ P 5
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o - 1]
~ | =
2 1 i
I 7 : = -2
=R V’\J\WW AR A TR R e 77000
= 5] | .
© 10 75 ; =
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10 EWWM‘WW ‘“Mﬂ et Tg N it ik = P3x10
3"‘ W.M‘v,mk MWWMW W“W“fw WMWW“’MMWW; ey B
10‘% H»mnwmbw&wmvw oA ok .7. SN AN ; 92‘)(10—7
= | \ E
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Fig. 6 An example of plotter out put. Channel P2 is in increase phase due to a solar flare.
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I, 24 9 70y 7OHDEEF + F AL EZ—HITT
B, }TADT, T2EOERYAMTHD, Fr
FNT LA 7y MERET, ¥ 22T HED, 20D
*7ey MEGRET, BELLIEFT— 27— FTE
AbNb, TDTry MERD—f% Fig. 6 i3

4.6 2 55fEDRAIizOWT

FTTIRBRICL ST, ZO2HEOMAE LT, &
16y 7LrDE1=14F 7V — 2220 bt

CDAS #4 2% LT3, Zold, EOAl X
b, HVBRDOERIE Lo T D, TDEIZF + F LT
XoTRib, Pl BEOHAE LI, EL 2341
HRTWwb, fcexiE, Pl oBGHAEi% t
ETBE, t+1T5 B hbE LT =1 r0FHEE
75, EL 0fa, t+87 HThHs, fioF+ F1IRZ
DT A %o
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6. WLET — & WL

6. The Orbit Determination and Prediction System

Abstract
The orbital determination and prediction program utilizes the simultaneous slant
range data from 3 stations to determine the orbit of the satellite.

The program consists of the Trilateration Range and Range Rate (TRRR) data
editing, pre-processing of the TRRR data, the orbital determination and prediction,
ephemeris data preparation, and display of orbit and attitude elements on the gra-

phic display.

The satellite position and velocity are estimated by the statistical decision

procedure using Baysian Weighted Least Squares Method.

The influence of nons-

phericity of gravitational potential, lunar and solar gravitation and solar radiation

pressure are taken into account in the equation of motion of the satellite.

The orbital determination and prediction are processed routinly once a day.
The determined and predicted orbit elements are provided to the attitude and

the Visible and Infrared Spin Scan Radiometer (VISSR) image data processing.

B 2

7 — & 2, TRRR (Trilateration Range
and Range Rate) 5~ o, 7 — % ORilE, i
WEHE « TR, REEF — 2 0ffK, #HEOMER IV
EBERDFETROA TR /7 2T L DR ERD,

EOHEEL, FIHIREFR I, 1 ADHL
DEFN2FEELXHCTT Y. T, EBHHLELT,
WEROEHNET v v v, B, KEDOFINEEEL,
PIEBh T X B BEX 2L

RSN, EohEkefin sz ziv®ks
Do

ThboF — 2 MBI ERTHR, BB, mEy—2x
AERTELN S,

1. gRlF—%

BENGHIREEXYIEL, TOERY BN T57D
i, HEOEMRMENLETSH D,

HROMELRET 5D, ARMHEMER (Com-
mand and Data Acquisition Station, CDAS) % i

s (Master Ranging Station, MRS) & LT, {#lfE
f&) (Turn-around Ranging Station, TARSI1, TARS?2)
FRHWT, HER»SHEE ToBEMYRCHEL,
Fim MRS 265 &5 ~o {15 (elevation), {7
35, T —% %24 Lz, CDAS
TR 2 HT 5, ChbLDF— 22k LT
=R (Trilateration Range and Range Rate,
TRRR) F—2 2\+5,

HE1H 4006 B RHBRCREYZ TV, 1 EOHT
1B & 7 pREtH420/o TRRR F—203Ebh 5,
TRRR 5 — %2 CDAS 7% DPC (Data Procesing
Center) o4 v 51 v T¥ELNRT, 7 — 2 ERELH T
IhiA7 M zELBRD, 1HIEAZ 11
o TRRR F—x2%.,5%izs»%5 TRRR RiE7 » 1
meEL LR, 7F—%0 JIS =2 — ¥ EBCDIC
(Extended Binary Coded Decimal
Code) ~DZfE, 74—~y bW, FHF=v 7%
v, F= 2 xR X~<»2%, 2o TRRR
27 -1z, 3 BMERIREKRIBESD T —
ZBEEIN, BREEOME, HERHTTLILDI

(azimuth) %

Interchange

ekt Flk Toshitsugu KITAMURA
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FIR S5,
2. REERME

o MR LB A e 5 i, RO FERoF X
IR RRATH B G, HE2HEICL, el
THXHEDLEZTTY, FHRICELBEELEILVE
Bz, TEOTITWEFN A BSNIEND B,
IokShkil LT, BEMETHOLRTWS
W, FEREREO ¥ b oA o TtE s, T
e, EERBAK EIETRE) TH 5,

ZOESRETEL, FEIZX - T R h,
F. W. Bessel (1784-1846) »: 18414Fiz 7

HATIX

Ty &

KMz X b, ARIENER 6377, 397 km, #i{-4% 6356. 097
km, FF 1/299.15 #itH LT 5,

LI AN, R, EitEE (GEOS-1) oF -4 %A
W, A3V =27 YRIBETRIDELWEELT, &K
WAE 6378.142+40.006 km, #3:7% 6356.757 km, i
H 1/(298.255+0.005) & 725 Lz,

ZoF5E, AARRME SofE:, JerE i 500
m FRT5BZ &P -1,

FTHMFENHE (NASDA) n#EED 5 b, (L
R ATCREIZ RS DI oW TlE, RIV=Tv
RXABEFED [EGEME =50 C7 % (the Standard
Earth C7 Coordinates system-1967) =258 L7- i
WD Z Rin gD,

REMmRE v 2 —Tx, HEROE &SNS
C7 R~0Zlik, i EIRTIFARBINKEILT, Ko
IOERTH LT LI, ek Tao () MILHM
MR XA WEHBLTH S, YHEDOZ ETHBH, H
EAVSRTW AR ETofED . B R
L+ 5,

FEHEES (MRS) By A L

Jbi&  35°58/27.766 (35°58’15.78725)
Hifg 139°18/57.728 (139°19’09.”70784)
FhE 169.6 m (131,945 m)

HlEEEy (TARSL) fAiEd

dewie  24°20713.737 (24°20727.7158)
HIEE  124°09749.717 (124°08'49.7371)

mE 37.6m (5.26 m)

#HlES) (TARS2) Orroral Valley, Australia
Faf  35°37/34.724 (35°37/37/37.7594)
HiE 148°57714.765 (148°57’11.7622)
= 957.1m (933.626 m)

3. @ A4 B

—#Ei, AT - 2B ENEGERTED, T0FE
FEHEICHCICE G, BEEMELYAE LS, T2 T, K
VAT ATIRRD L 577 — S HiIEERIT - T B,

3.1 5~z DFiL

REF — 2 2FEHT LD, BT — 2304 7T
LT3k F = £ = 7 %I (Cebysev’s polyno-
mial) 12 X b/ 2 Farl U IR o 2 i3 %,
30 v T Ao 104 v Sk LT, BEEE o
EMN 3o b F— 2% RR 7~ LR LT EHS
5o LT, 10 73 oBMse TR AR A b
b A S

3.2 x}ifi[s (Troposphere) =331+ % B4HHIE

BERK, ARPEHER L > TEFE ST, @
LML ESEEOME L Z BT b,

SR 3735 BT 0 1 —fic koXTEIH
b

n=1+Nx10-° 1)

Z T, Nt Refractivity (iHiEhs &8T, KA
fiEOTL\éc

N=-—2{p+ %) @

22T, T ERizs3 348 CK), Pir5E (mb),
e |37K755E (mb), Smith & Weintraub (1952) o5
¥l LT, a=77.6°K/mb, b=4810°K # T\ %,
WiiERL, SHBECEIRAMEF A HRELT,
HHEEITREBHEROMA L OBHIZI hRDBND,
3.3 TR (Tonosphere) 123505 5 T HEE
FRIR DR HIE A 2 (%

1 =exp(0.693—0.0154¢) (3)
TEIN%,

T @ 2feE (rad) %33,

X, ok FsEFo=vs e v EEENT X

NT=a[1—b(R,—40)]x 107 (4)
ZZT, 6 b REFERBIEMNTHET, RTExLLA
Z)o Rz ﬂi‘7 7!‘/"77%?1:1'.?;2TL14’950
IhbOERY AT, BEEIEIC X 2 HERIZIES
ﬁ):k&) %z'tbo

xQ-NT-f;-F
doe 1600 x QWZ Sz )
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ZZT, QuriE MM X W T AIE, FIxkREiz
X 0BT BET, WThARETHEZ bR b,

3.4 x5 — 2 ofiE

MRS rigiiofEie v, KlAw ¢ L35 &, fiiEE
AT 3 AT =r/c Lich,

L. E & %

WROEB 2 BT 5 o, o R &l i d
BE2hke LT, EEo8%RAE Lic 3IRTCHKHE
W2z X540 s, BEYCHIMER*BEmEcE 2,
A2 pfEHEEDEER (2 h & EEHE
elements) &\v5) THELICLDEND D,
BH, WIhd 6 DOBBRTHEIRAET 2,

MEDSH, AvATATHWALDIL, kDX
LDTH 5o

1 oiliPEE R (inertial coordinate system) T,
Bl AR L E L, X filli AR s (vernal equinox)
oS E D, y B REEO P TIOE R T Ho i
EERHETE D, zHZEFRICL S, 0 x i)
MARET BHES AL, % (precession) (X 5T,
¥R FEHRYEITE T 26000 £T E¥EOMO T 0
1[E§E L, #F) (nutation) 12 X »C, HEROILOEEE
fil Xt ER o FHREEE D £ 45 ) #18. 65T 1 AT % 7
BT, TOFXESILETHT 2, ThbOREEZ, ks
SELHTR I PR EEEARGIWETHS H, ©
o [ ¥R LTRE TR\ b, fBoRE
DHOFINBATRHFCZT B LTI VETALDTH
Bo TIT, AEDZEERUICHES M THFEIHL
W5 o SEENTE R o RN 3 HE 22 1950. 04 0 S 7
FEEERHUCBEHEEREH VB 2 Lz L, BT,
EME ChBBLEEISEBEORSSE VW, Zx2D
FROEDOIEE LY, EofiyShmy xiie 3
DU 2 AV, BERTFhC X b, HIHZEA 1T S
E 2L,

39 120 BEEFR, HEREZEES R (earth-fixed
coordinate system) tif¥ihs LT, FEEAHIERD
fhE L, XElNE Y =y S TEEoJMITE D, yilll,
z i EMEEERE FIL XL D BT 5. COEER
3, WEOESETHERO T -2 LT b, BT
RNBHERDTE AT v > v AT X BT O ISR
CHWERS,

ozl By B % (geodetic coordinate
system) 2% 0, Ak, EIRCE, @RETE A6
BERIEHRTDHIDITHWLRS,

(osculating

i it

5. B¥ *

o BAr (B) 2 498k o AR 0 12 TH B
B, KUY AT ATRBS PEEOWITIC L b, HuEkomE
B i UTL, B8 so #iki s TAL
AIx UTC AV CHILA R T > T b U
RO EL BN D,

L2 Ko oiEsEt, EEEXH4 (Inter-
national Astronomial Union, TAU) opsgicd &3
&, AL AR (Universal Time, UT) &0
NBREFREHEE Uiz, UT (ZHER Higic s L ez ©
Fizko 3NN D,

UTO : KOGl o iz 5 R 5 APFH o SFEK
i,

UTL : UTO ichiziged [Elzihze . (BOETF)) o k%
Lcb 0T, [EEIFACEENIET %,

UT2  UTL (BB FEFH LB OFIEE LIz D,

e, 7V=y o (Greenwich Mean Time,
GMT) & UT MU0 CTH D,

KT, 9 12080z, BETFrthriEao
TREEDOERGE =2 v F =% BRI LI b, B Licn
HUEE A AR TSR T, 1967425513 EH L B e
4 (CGPM) i\ T, Tzt~ v 4 133 T 0K
KRBT KT 2 2 20BN ER OME =+ L ¥ — DR
B0 919263177015 &35 .1 Lak &4, 1971458
14 CGPM Tz, ZoMoiEgicd £250bT, HEEE
I (International Atomic Time, TAID) 2 E I h
7oo WA ZHOFEFI AL -2 ) O FEEREE (Bureau
International de I'Heure, BIH) T #i—% X - Tu»
5o ZORFDEAT198ETIHA 1H OO0/ &
L, UTZ2 Cc g Lico 9B AliB) o sttt
S o—ikiiink Lo TAI 2N TH B, B, bh
A EEAWS B, BIH 2 X » T 5 5
HE&c, IEffic TAL L@—ThHsr, TAI 12680
MR fe A e AUy (Universal Time Coordi-
nated, UTC) (iiEhsioThsb, UTC iz, UTI
PHEORED 0.9 22X 5, 555Hick3
FEI TN TV Do

Ay A7 ATk, WHIKIAD B BIH A (Circular
D) okt Ziy, KEEF —2%1ER L, UTC, UTL,
TAI D HIEZIT> T\ 5,

ANF—2z.x TAI-UTC, TAI-UTI, 1&35E#) (x, y)
DETH D, TAI-UTC (1, #ElT — £z L) R0
Moo Zuclv-bh b, TALUTL 12, (B
FEHERBEEREEROE RV LR, B8 HE L 2
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Y= FFERAMEDRTHA 0 B RDBND, &2
A7y, WEREEEE RO 2§70, Blb i EE 15m
12 E DIV, Lo LML 2 28T & E
Bicwd, Hlx OMERE L EER IEED (X, v) F—#
WX DFIE L TERT ALELH D,

75%5,19794% 1 A 1 A Eife, TAI.UTC=18.0sec, 1979
42 H5H» TAILUT1=17.5055 sec, x=0.7064, y=
0.7052 TH b,

6. Kepler O#iEER

WO L FREINEBT b0 & LT, HHANK
25 2 — 2 T¥iE 620 Kepler oiiii#izE (Kepler's
orbital elements) SMHINAD DD Do

IHBEDYBO 2DIMAOKE I LV ELERT DD
oT, E¥ih (semimajor axis) a &L (eccen-
tricity) ¢ Ths., KO 222 WMlEY E#ET5L0
<, BEERY (orbital inclination) ¢ & 57z g
(longitude of the ascending node) 2 TH%, i (%
O & FBETO 753 A THE DT EB L HOFT
WoNb, QFBESLHE ¢ &, LD L HIE~H
W A 8T 5 & & OB & MUEE O ZHEO T AT
bHbo Wk EMD ML EHRKT 5 S0 & LT
S5 (argument of perigee) w 75 %, o (L 27
TFEI N EE D HERO duls & T SRR S TEM E

Z

T, BlEOFTHLNICATHD, BRBEOEFRIZTE
JTATHEA (mean anomary) M TH%, HREOFHA
W% n, ISR
sage) % T, FLEuERS%| (epoch time) % to &35 &,

(time of perifocal pas-

M=n(t,—T) (6)
“C‘%‘iéjléo
CNLOHMAY T A =2
[a,6,i, 0,0, M-y,
AE G 6 EHEL WS,

T HEER

TSRO MBIz K& CHB LA T. Bayesiz
LB%D X 57 Bayes o FEH D H B,

&, n HOL TR T 5% G Ey, By, En 25
5T, MmOEOHD 1 DL THRILEEDETS, Ex
BORERER LT B L, —HZ

P(E;|E)

P(E)) P(E|E)) +-++ P(Ey) P(E| Ey)

RIS B,
o, P(E) 2 E; o2z B3R, P(EJE) (x E
PRI B EWSGMEOTIC E 02z B4IFo S HiH %

Perigee

T

Ecuator

Fig. 1 Unit vectors in the inertial coordinate system and the orbital elements.
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F#, P(E;) #FEpifEZE (a priori probability), P
(E;|E) ###MEZE ((a posteriori probability) &us
56
COFEBIL S UBR ENRBI e M- Tcleh
£, TRCOBRE EiiwonwT, ok P(E|E)
AtHL, th bz L TEofEr ks licd E& 2
FEARTH-c L Fitiic #m 2 3TH 2 L& R LT
%o
4 WROBAMGERZRD X 5IZEHKT 5o
Ei=f(E) +wi ®)

ZCT, Ejron REBEINZ b, Ezom o keEAe
NTA=ZNJ S, ap bk n RTTEENI b,
n RIEBRBEE~2 b, E70 ay DREHFz Ei 0%
EHREMIETHLDET S, Bayes oEHAy AT,
E:hifgotclzondsfil Eizk Dt o7& R BHER
iz,

P(E|Ey)

_[P(E)P(E|E)) +---+P(Es) P(E|E,) [P(E;|E)
P(E;)

9

TET LK, BRF— 2044 E Enhic e
&, BAD2EHLAVCVTERRYGEKCTR L % E o
WEME % ko5 = L2RA B,

E; o2z 55z Ei—f(E)
DEIBEFRIFLVWEEZ2 D, X, a; (2FHOOE
Rofieds L 0ET5E,

P(E;|E)

EpbEzohicl®,

@\ _L o 7=l =
Gy P g B ENTVE = (E)) ]

(10)
T, Vit E; ©3t5#17% (covariance matrix)
(nxn) TH5,
E RS Ei ovwTFimik - TR BHER
THHMND
P(E)=P(Ey)p(E|Ey) +---+ P(Ep) P(E|Ep)  (11)

E oz 5552, #BEIeH 5 HEE Eo (931E)
DELHICERTTET D EHET S L&,
P(E)
1

v 2=)™| Vgl

exp[ - 3 (E—E)T V5 (E-E) |
(12)

ccT, Eoiz E oXBMnctEEE, Ve 2 B o

FEATHI (mxm) THB,
E; BEnihicthT P(EIE) #RKICT H0il,
P(E)-P(E;|E) BRI v, B,
1
vV @r) V|- V]

. epx[—% (Ei—f(E))T-V-Y(E;—f(E))

P(E)-P(E;|E)=

— S (E=E)T-Vpi(E—E9 (13)
THEWT,
£(E) = (Ei~f(E))T-V-!(E;~f (E))
+(E—E)T V- (E~Eo) (14)

ErE g(E) Mot bicdic

_08(E)
oFE
=—DTV-YEi~f(E))+ Vg (E-E)=0 (I5)

F(E)=

DR RDDB Z LITIRFET Bo
zziz, Dz f(E) % E s L1475 (nxm)
s

of i (E
Dij:"UéE—j)' (16)

(2:1) 2:"';": le; 2:"',"’)

X% Bayes o B/N2Fd i k1T 3 FHEHES
(normal eguation) &BES:,

F(E)=0 p2—fic RS Hfk cH 5 0T,
FRMTANC AR & LIk Ve 5T, = 2 Tlz New-
ton-Raphson ok & LTHEARKIEAR

F(Em)

E(n+l)=E(ﬂ)_W (7)

XTIt 5,
&, 8 n &afly EM™ il

EM=E, (18)

Em+h _Em=DT (EM) V-1D(E™m)
+ Vg 17 F(E)<e 19)

Zn X 57< hiRL (teration) FHEH1T5 Z Lk »
TESABRXOM E 2o, E» EolEEcs
Bo ek, Eg 3BT — 2 X 5 FHIELZ AV,

Bayes O/ 2 FEXAGCTENE 25 2 — 2 RHET
T84, BEEY E, BUECHC L HEERY ¢
ET5E, BBlETF M

Co=f(re,re,rs) (20)
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TERT T LHAHRS,

22T, Co i3l t e s B HEEE, re, e XHED
(I, EE~X7 P A TOThIMREEEERTEI L
Bo X Ts i ryF RIBTIWAF 2 =2 ThHhb,

Newton-Raphson iE# AT C ®kd 5 HE, %
EM zxt LT filE™) 5 X8 E=E™ kit 5
ofi/dE (i=1, 2, -+, n) it HITHILE H 5,

T f((E™) oitEux C. oRick\wT EM 22
FA=2ELLT r, 7 FEHHEXNY BH T
T oRw, rs ZHBRBMEXRT T2 —K2THD,

&iz, E=E™ =35 dfi/0E oiET, E D)5
HLTHEHRRCEHNS 7 2 —2% E, €5 Thu
RFr—2% Eg LT,

)

E, BT 3 REo R, B4l to 2x75% @0
frE, EEREEEERTEL,

—(Tto 29
Xe (m) 2
E3s< L,
ofi _ ofi 40X, .
da 90X, O e

cEEh, ofi/0X, T -2 0HE,

o (0., O0e 000)

0X, \ar, org

(1x6) (24)

BRI, 60X, /0Eq (3% JifE (variational
equation) ¥ THZ LI TRDdDBND, s,
EFHER, EAHRRT OV TRRIZER S,

E; BT 5 Mo R, BllicsTss1 vy
=7 —, REROA M 7 ARl EOFIERS S ET
%o

5 LT, BE B, #BlilleF oo C ey
T EMmapRppz ik, E-EM™ 0 2 FEEHDF
J{ (root mean square, RMS) oZ{ L% : THE
L, E #%itET %,

%o Bayes 03X g(E) ick\T, HHEfTFlowsT
7| VL, Ve REZTIIE LTEHRSNTED, €O
#ErRkT, Bayes oiEEx AV IltEEE, ~1X
D HoX /23S (Baysian Weighted Least
Squares Method) &ME5,

7ok, ToOX 5 csaHEE (point estimation) %3 3
Ha, HatiypraE fis (statistical decision procedure)

WChE o THEEROANRIEZ N L, &/ 2FECsT S
18%B% (loss function) ZHEEL, MFHHAKIVIZ
WE EERTEDDHLENDH DD, ARMTIIEBETH I &
23 %,

8. EEAHERX

FHEMIZ 220X TOHEAEELTIVWEENAFEL
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7. Attitude Determination and Prediction System

Abstract

Attitude Determination of GMS consists of two procedures : Coarse attitude using
earth sensor and sun sensor, the other precise attitude using landmarks. Our goal
of accuracy to be achieved for the former is 0.1 degrees and 0.008 degrees for the
latter.

For coarse attitude determination, the sensor data measured by the sun sensor
and earth sensor mounted on the satellite are sent to MSC via CDAS as the real
time telemetry data. Using statistical estimation method, with these data input,
initial attitude is updated, and its prediction over eight days is made by a numerical
integration of the equation of motion prescribing the rigid body behavior of the
satellite. The influence of the sun radiation pressure as an external torgue is
taken into account in that equation.

For precise attitude determination, the manual extraction of landmarks is made
by displaying visible image on image processing console (similar to NESS MMIPS).

Thereafter, i.j coordinate of the landmark on the image is obtained by making
use of cross-correlation method in reference to the template image which is
processed using nominal attitude and orbital data.

Together with i.j coordinate of the landmark already obtained and theoretical
ones, initial attitude is updated using weighted least square method. Then attitude
for 120 hours is predicted by the same procedure as the prediction of coarse attitude.

£
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8. VISSR Data Initialization System

Abstract
GMS VISSR data are input to disk packs and magnetic tapes by on-line com-

puter system software. They are used for imaging and mapping for later trans-
mission to MDUS and SDUS via satellite. In addition, application processing such
as derivation of sea surface temperature, cloud top height, cloud amount, and cloud
wind are made by using the data. Prior to these processing, VISSR Data Initiali-
zation System is needed, in order to make the quality control of the data, such as
1. VISSR data calibration

1) Evaluation of calibration data

2) IR data calibration

3) Visible data calibration
2. Inter-channel brightness adjustment of visible data.
This article deals with not only the processing mentioned, but other data prepara-

tion such as,

3. Compilation of satellite, parameters for data acquisition

4. Editing of parameters for image processing.
Lastly, diagnostic of VISSR data is described for the data evaluation.
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Fig. 1 Data flow of VISSR Data Initialization System
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(Scan Line 3)
(Scan Line 4)

Black Body Shutter
Staircase

Space

Space

Fig. 2 Scan line format of VISSR calibration
data associated with VISSR frame.

16402

VISSR DATA
FRAME
N

YEAR

ALL

Fig. 3 Acquisition period of visible channel
calibration data against position of sun.
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(1) Brightness Profile

Level

Brightness

Pixel Position

(2) Brightness Histogram

Frequency

—————

Brightness Level
Fig. 4 Illustration of staircase brightness level
data. Upper indicates brightness profile of
staircase data and Lower indicates a derived
histograms.
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Fig. 5 Histogram method for evaluating cali-
bration data. Value of hatched brightness
level data in the histogram is taken as
representative.
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Volt
B-V Line
V-E Line Vsh
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Fig. 6 Illustration of infrared calibration procedure. Brightness level-Volt conversion line
(B-V line) is derived from staircase data. Brightness level of space Csp and shutter Csn
are converted to Vsp, Vsn using B-V line respectively. Effective shutter temperature Tg is
converted to energy R(Tg) using Energy-Temperature curve (E-T curve) derived from
Planck function, while energy of space regards as 0. Volt-energy conversion line (V-E line)
is determined from (Vsn, R(Tg)) and (Vsp, 0). From B-V line, V-E line and E-T curve each
brightness level, Ci (0-255 level) can be converted to temperature Ti.
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curve) is derived from staircase data.

o

[llustration of visible channel calibration.
Brightness level of space Csp and sun C.un are con-

C. C 63

sp i sun
Brightness Level

Brightness level-Volt conversion curve (B-V

verted to Vep, Vsun using B-V curve respectively. Albedo of space and sun are regarded to

be as 0% and 50% respectively. Volt-Albedo
(Vsun, 50) and (Vsp, 0).

can be converted to Albedo Ai.
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Fig. 8 Histogram of Visible brightness level data.
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Fig. 9 Infrared brightness level scan profile.
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Fig. 11 Print out of earth image data (IR).
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9. FAX W7 — 2 OE

9. Mapping and Display of Image Data

Abstruct
The facsimile image data are produced in severel kinds of format useful for
meteorological analysis from the VISSR image data at DPC.
There are two types of facsimile transmission, one is for high resolution images,

the other for low resolution images.
images and mapped images.

High resolution images have two kinds, disk

Disk image data is produced by Image Conversion Program and FAX Auxiliary-

pattern Generation Program. Mapped

image data is produced by Image Block

Transformation Program, FAX Image Data Compiling Program and FAX Auxiliary-

pattern Generation Program.

Earth locator grids are automatically melded with these FAX image data as

follows.

Earth locator grid for disk image is prepared by transforming the standard

grid data using orbit and attitude data at the time when VISSR data is acquired,

and is melded with FAX image data.

VISSR image data is transformed to Mercator (or Polarstereo-graphic) projection
format, and grid is superimposed on the image.

Whole image is divided into lots of rectangle blocks and processed individually,
in order to same time for computor processing. Co-ordinate transformation is made
for the four vertexes of each block, and the inner points are interpolated using the

data for vertexes.

i3 £

DPCTix, #f§ L7 VISSR @B F - 2% % &1T, &
CRUE SRR LTV ERo FAX G4 FR T 5%,

FAX ihif#iz:3, HR-FAX & LR-FAX Ho 21
BB, ¥tz, HR-FAX flic's, 225024 7o
nHhH, —2xAFER FAX ligTthh, 95—,
MR FAX fif@gTH %,

Zhbo FAX @07 —2 (FAX {7 —2) i3,
ROADD T e 7522k EB R B, MR
FAX difg 5 — 2 ofEK2, WBRBIER 7 e 75 4 &
IR T e 75 A= D X B, MR ER FAX [#
85 — 2 ORI, WREER T e 754, Tr ., ”
M 7w rs5 a6, FAXHETe 75 20=20128 5,

FH H s, nﬂ’rﬁk’ﬂ],

ANDO

Zhbo FAX fiffuz, 5T, B, 79 .
FO®AMTI b D, PR FAX miffizk LTk
o FAX HBELOET, 7V v Vi, fﬁju_af/" “rﬁ*
WEz X b, HERbi{@z P Lo IEBRLT,
AT 5. MLY% FAX #@i{@icounTit, VISSR

7 3w

WA 2R R LT, WRERFED 7Y » F i Ehie
FAX [li{%5 — 2 ofEic 7y Foffi Ao,

S 2R, DA o PR M T et

SRR FAX (g o f‘FhlEf' I, TR o F o
729, FAX Hfga 7 r o, 23200, FOIESCOWT
DA@%‘-@E%%, 7 a7 PUT O T R R A 1T s

7o

WH #7Z Tatekatsu YOSHIDA, Taichi TAKAHASHI, Yoshihiko
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1. FAX E{&DIELR

DPC i, Hf8 L7 VISSR HEEF —s2% 4 LT,
K[EMHEIFIH LT VWERDO—2L LT, FAX @
R LTS,

FAX @i wcix, @B fEe7 » 7~ 3V H (HR-FAX)
LESMREE 7 > 7~ $ v A (LR-FAX) 2%, HR-
FAX HEf115%F L MDUS ~, %7, LR-FAX @
X SDUS ~EbHh 5,

FAX Ei{gofERcit, —MEoAHOFh, D5
—20%, MR FAX g4 % il R EBAE L 5
HRBIE~ DN TH h, & 5 —2i%, HiBIIEIE
RAIEA ;7 a2 o, 7 LR « FAX fRENE~D h TH
B'o

¥7-, FAX difgo HiEREG o Fic t >T, M
G, WomEgg, SEFFEGR, £-7 A7 Vi
g, 2a0 b - BEHERC 7EIRE, ThHO
FAX Mgz, &0 X5 7 bEREEy Hi+5 » ik
FAX 352 —27 41D FAX EFHT — 7 VI
EFZEINTW5

BiAE (1978.4.1) EFREIh T 5% FAX miffo kR
BfRIL, KD X HICiE-> T 5,

- HR-FAX [J¥i{4 <Fig. 1)

FAX oM@z, Vol uvwokE & T, ik
EHRAFRTH. ZODHEREROERZ 417 mm &

%%
« HR-FAX Mg (Fig. 2,3)

FAX B0 mERERERC, BARZSTtkEgo
-y EARO EE, FBER X DIKKLTERT 2,
F7o03, PIEEG SR UMER T, MEREGO—H 42 ER

35,

« LR-FAX EIFZEG (Fig. 4)

FAX oIk Eic, tikeks 708 LT
ERT D, hbOMBRE BBV, F—=F .,
7 OB

. B—35 25 L AEE FAX HEifg (Fig. 5)

JL#E60° T2000 5D 1 DA —F AT VA MR ~HBK
B A Y L TERT

. 20h b — iR FAX g (Fig. 6)

HEE22.5° T200050D L@ 4 A7 b — LR A~HIER
WA EY L TERT %,

chbo FAX @iy, VISSR o aftiE 7
— 2 (R LT FAX Eifg &, AROVER T — 2 & {E
B Ute#isk FAX B o NS 5o

Table 1 1z, —h b FAX EEBEOHSEXKERT,

Fig. 3 HR-FAX: partial-disk picture.
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Fig. 4 LR-FAX; sectorized picture.
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Table 1 List of FAX pictures dissemination from DPC

Visidle Full-disk HR-FAX
Infrared Full-disk HR-FAX

Visible Enlarged Partial-disk HR-FAX
Infrared Enlarged Partial-disk HR-FAX

Disk Type HR-FAX

Visible Partial-disk HR-FAX
Infrared Partial-disk HR-FAX

High-resolution Facsimile
(HR-FAX)

Visible Mercator HR-FAX
Infrared Mercator HR-FAX

Map Type HR-FAX

Visible Polarstero HR-FAX
Infrared Polarstero HR-FAX

—:Visib1e Sectorized LR-FAX
LOW_FESO]UtZE£_£Z§§1m1]e — DK gpe LR-RR Infrared Sectorized LR-FAX

First Half File

2. FAX EEDF—4 + 7x—7 b

[ [ ghase si(?nal '17line 7
| ray scale 4line
FAX H{Eo A HBERTOF -2 « 7 4 —=, 513, - Scale mark j‘%{une
. . o~ nnotation ine
FAX Zlioftic L 0@ 5, BfE (1978.1.1) o 23 5 Space yffﬁ//////_\ "
FAX Zifigo i@ — 2o (L X, koL hTh 5 2 T § LA L o073 line
<= 7 77 P Ay |
%D, é T:g / Earth ,~ / gy | line :
| @ g Sy / A ;
« HR-FAX ) £ ‘ B /, vyl L
1562 71> /4R Second Half File
10112 ¥ 2w /3514 T /Phase signa_l/ —7— 1line ‘
/ 4 7 !
61 B/ vz wen | oV 7L /E/t?{ LA A s3hg
5] k # ar /S
6 Koy b /E7EL) z § f// . s A // “‘ne
; " /S 2281 |
10.42 51 /mm < ; “, P [ line
« LR-FAX Space 4, L/g/" l
- — 7417.5Byte ———————
S 3 7
800 74 v /g T e smute
17100 £ 2w/ 54 » L7
64 PEF/ e Fig. 7 HR-FAX layout on magnetic diak packes.
3.83 51+ /mm Usually the first half HR-FAX and the second

CoMERE, ATEEE « A L LT 55, half are processed respectivelly. So they are

FAX g 5 — 23, HR-FAX (g n#4, HR-FAX
WifRi¥:7 > 4 v &, HRFAX Bi{gE¥7 > 1 iz AT 20 BMShTsy, FAX BEESLL
HEhTiwbhTwb, ¥72, LR-FAX B Tk HShicu,

. £oE FAX i liz, LR-FAX @87 - 1 1 HR-FAX @i{g5 — % 7 - 14, J20%, LR-FAX i@
S bR Tw5. HR-FAX il 7 -2, B, LR.  F—x7,400, F—2f#fiv1 79 +%, Fig. 7,
FAX B — 21212, (CHES « Zv—Rr —0L « 2 )i Fig. 8 =i+

= e T 7T =Yg v WERREIBOET - 2

stored in two magnetic disk packes.

oS4 vavie—1y—F (LCW) ni&2hs, % 3. AEF FAX EROEK

7o, HR-FAX @7 — 220, N, s8—-5F-213 Fif% FAX M@ofEl 7 » 75 2o k4 Fig. 9
HEND, INLOF—21%, F-2HEEELATICE > R

T, FAX WifR{5% & LT, FAX ZHifE~5%0Hanh FAX #BIKIGIER 7 = 7 5 - (FAX Auxiliary-pat-

%. Lo L, LCW 2, 7 — 2468 E0ME, BEOK tern Generation) !}, 2L —A%Z —/L « Al — L7 —

e QA
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Phase signal 1line 7
Gray scale J28line
[ Scale mark B ____,Qline
Annoiation § ) =4 2line
2 S 7SS LSS i 1
ace 77 /
2 | pace _» ,///’/’/ | |
R4 f kb |
TV oae /|1 801
S i LSS Al line
2 _Earth ) 742 |
e / ; L7 | Iline
= / / /
// vy |
V7 /S /N |
J / A, i ¥
f——+———12825 Byte — ————

Fig. 8 LR-FAX layout on magnetic disk packes
The figure shows one of the seven sectorized
picture.

Data Collection

Standard |Parameter And
: Dissemination
A
\ FAX
Auxiliary-pattern
/I Generation

P
Gray Scale [FAX
Annotation |Grid
File File

Difinition
Parameter
File

1

Image
Conversion

Fig. 9 Design onerview of FAX producing
program for disk image.
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)5 —v 53 v 7540 (Gray Scale-Annotation File)
ZER T 5. 7o, HIEREGICTHAT 2/EER « KT
—2 e _RyF<=—s%, FAX 7V , F7 >4 (FAX
Grid File) fEfT %,

ST, HEfEZE# 7 » 75 4 (Image Convertion) =
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FAX HEifgofIHcfliao RVEECER TS, Thb
DEHBOBIT, BfFR LI/ V—Ayr =L e T 77—
a7y AnEFAX 7Y 5 F7 74 LTI RT
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7 A NMTHENT, T—24EBE7r 77 21X
h, BEZM5,

Kzl %2 DU 7 = 75 2229\T, FHhNs,

3-1 WBKER 7 » 75 &

1) V=R =), Ar—pA=—2, 7T)T—"3
v 7 — 2 DIFR

FU—Ar — LRy —A=— s DFERERL, FAX
EFEF 4 —27 74 & (FAX Difinition Paramater
File) wh s FAX EET — 71T, EFEIRhTW5B,
19784E4 A1 BT EHEEINT WD FV—AYy — L T,
HR-FAX BEicfiinExhsboix, 2MEHFRT,
BRE(GT — 264058 (0~63 v <) ©5%, 0, 2,
4, -y 20KMEEXRHL LTS, Tz, LR-FAX
BEZITmEhTuwb L0k, 16ERERT, Rk,
WEEETF—-200, 4, 8, -+, 0DHHELED
LTw5,

FV—ARr —LDFIEBAr —A=—7 ik, F$
M, FV—Ar—NOEBEORRYRT -/ 0EF
D, FEMUL, ThOOEENT VN (R
OFE) i, BE GRAEGEOWE) L0 X 5wkt
BLTWANERT Y= RERRERT WD, TD7—
2%, THROBE 0% B 5% & EHTIBS ET, £
LAICIEA TWD, 50%ICHYTH~—71%, fllo~—
727XV KL eoTwB, Fi, FItoSER, 30°C 2
5 10°C 2 X&xT 0°C ¥ TL, 0°CH 5 5°C EEART
—80°C ¥ T, ENBANEATWS, 0°Co~=—272,
WHIEAKL, 10°C Zrig, FL{bwokET, 5°C
Tt =—7i%, fHi{lkoTwb, ThZfho =—7
13, E¥ESoEEVSALORYY— 2 OB, Bk
FEOBRED, 7TAXFEL, BECHY TS, 4
1B LXHITmoTW 5,

TIF—vavi—2i3, EHAYrY.—7— (Op-
eration Schedule Monitor) 5, #EXh 5, VISSR
‘gL, 7 - FAORFlicE o, FAX B0
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%, FAX %7 — 7 LVITEH I TV 5 [FAX ¢fF
MTaXFEAx—v ]| 2HCTERT 5,

ZDXSITLT, FV—ARTr—L e R —)L=—7
777 —>avid, £ FAX @ Lic FAX %5 —
Tk, BHAYr -5 -2680N5 BRI
D, MYRMER TR 75 22X > TERZH, v —
Ay —NeT7 )7 —>av7 24 VMITRBHEINRS,

2) MR, MRT -2, RvF=—sF—2D(ER
HERE QI A S h 5 @R, 10 &, i,
5EZ L @*ﬁ"i)*’%éo i, T —% & LTI,
W, M, MBoF—22H5%, chbof L
=77 4 LA etzﬁﬂ PEARCcLER, M FAX ]
CHATHEN v F == F—20F%, chHDF —
#1x FAX ¥(#%279 , ¥ 7541 (FAX Basic Grid
File) itz hT\w%, %1, FAX EH7F -7 iz
L, R, MRT -2 0ARK (FEE»EE, &
DKRE, FHATHHHT —2DFEIRE) MNEZEINRT

W5,

A% FAX [Hif§Ti, VISSR s Sk,
DI LTtV T, HAIN BRI
K7 — %1%, To VISSR M{GiRkEk @R o L&
Ble Loz X - T, BERIZES X 5 BEELXiRsh
TR Lo, BEOHIME & BB Yoz, &
{25 2 —2 7 >4 A (Image Parameter File) iz, /&
BERT ey 77— 2 L LTHMAIRATWS,

AR LT — 213, AR FAX HE{ERD

GRlZI—1)

BB 230 > TR %, T2 TUTO X 57, B
BEROFRZTES,

MEERO HRT — 2.3, koh~<kcXdic, FAX
HEZY o V7 24 MBI TV S, 1517 + —
/bu,ﬁu& MEEDEE (1~¢ HEEE) Lo gFl7 — 2
&ELT, TR (2, 5) TET, 5xbhTn
oo(ﬁglwn)hoﬁﬂT 2 wEBRTRT 554,
LEFF — 2T onWT, BEEERT R, 77— 2 A

TR AT 2 LT W, FHT AR AR L
Do HeoT, X, FOATHMLOWTDOA, FEEERY

BEEREIZEZL, 2y TR
2 Yo S R R IR

vy 75 =2,
WEZIRTWB 87 — 2T,
PIEEZT,

FEEZE T X » T bt siFl5F — 212, VISSR @
fBrRACEER (C7er—354 vEE (-JEE) ©
"&éhfuéc@@10®)IJ&¢uAﬁ§hmm

e LK — 212, VISSR m{goZif =ik, ik
kid,nﬁﬁﬁwiof FAX mimgEty (FAX o
erer—54 v BE (K-L EF)) ~EhRIhs,
(Fig. 10(3))

oz LTE bR g L RT — 213, FAX
WA ECTETIF —2 L LTEREATWS, T BbFAX

WA ETo f5F — 212, FAX BT — 7 MICEHKS
RTWABFBARR I - TER IR S, ZoRfEEET
Y r5iidXdcchnboiily, 71 viMmbds
WX, E7 eV HERCERFIS NG, WA Lvicix, B

JEEAEMZIZEC LTRBRL TRbRV, F0id ww (Dot Type) o4, H¥|F—2oM iz, FAX
§ . K
O . £ ‘ /\“‘&
A © 5 / b
E-o— ﬁ__b/ - e
own / |
55 | :
I b, !
>N L
(1) Longitude- Latitude (2) VISSR Image (3) FAX Image
Coordinate Pixel-Line Pixel-Line
Coordinate Coordinate

Fig. 10 Illustration of grids transformation for disk image.

The grids points (2, ¢) to be melded

with the FAX are tranaformed into (I, J) of VISSR pixel-line coordinate and scaled into (L, K)

of FAX pixel-line coordinate.
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(1

(1) Dot Type Grid

(2) Vector Type Grid
(slant>45°)

/ (3) Vector Type Grid
(slant£45°)

(2)

B Transformed
original point

B3 Interpolated
point

Increased point

2]

Fig. 11
When thick dot line is used as earth locator
grids, grid points are increased around original
points, and when thick solid line is used as
earth locator grids, grid points are interpo-

Illustration of grids generation.

lated between original points and increased
around these points. The procedure makes

earth locater grid evident on pictures.

EHT —TACRENEBDE 7 B XU SA v 41
e+ 5, (Fig. 11(1)) =4, FEHEFERr (Vector
Type) D& LEFE ETHED £ 512/ks X5, T8
BORT—2DM%E>DHIHHIAL, KiT, Thb
DEYIZ, 74 vIm (EEA 71 v LT, 45°
UTofE2Ho%ea) XUk, Y27 ekl (Eins
1 v LT, 45° X h REREEEROHE)
R+ 5, (Fig. 11(2), (3))

Ny F<—2%, VISSR @ Lo @z titd
% FAX Eif Lo MEIFA SN S, HAMEEFHAZ
nBHx =k, FAXESHT -7 VMTERBIRT W5,

ThbnF—2%21z, FAX 7V o F7 -4 MTBRZ
T, HEERT e 75 niciE SRS,
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1) 5K - fNER

EQER7 = 75 202, BPRPER 7 7 77 203
BRLMRT -2 2 BB THHE LR VBT A - f
VEBREITIN) DR TH 5,

kT 55, fhT502, £ FAX BT Liciis
b TR, FAX EH 7 -7V EHINTWS
VISSR Eifg o fa@EEo E 7 ety (V) 54 v

o JV), X, FAX EoMBEGEFERO 7 «
A UF) £54 v (JF) DHICE > TE %2 b,
Ticbb, T4 v HREREZ,

or=JF/]V
ThhH, E7erFHaERE,
pp=IF/IV

Thbo pLop D1 L HKEVERZ, IEAZEHTH D,
PNEWREE, FNERTH B,

FAX @G OMREBEFIRO € 7 e L FE 51 v,
HR-FAX [H{$T, 9890 7 A x4354 51 v Th b,
LR-FAX E{#Tix, 17108 27 2 XT7425 1 v Th b,
F 7o, VISSR Hi§ o i REH D © 7 e A $ e 514 v 3T
i, KRS L hkDdLNB, HHENHHERE(ROHER
£ p TEDLTL

PZRO%"A_I=R0§—Z‘€’
DEEYE D,
EET
R, =R DEE
A =VISSR HEfDo—HEFED ¥ 7 /v Fao HE
4 (IR; 47.95 prad, VIS; 23.97 prad)
B =VISSR Hfgn—EHFED 51 v Hiao HEf
(IR ; 140.0 grad, VIS; 35.0 prad)
X =FAX i o —EFED €7 €L Hao X
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mm)
YV =FAXH{@D0—EFED 71 v HinHEE (HR-
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CoRMDL, IV EJVIZitHEEh, FAXE#HT -7
cExrEnd,

IV & JV, IF k JF p\RE 570 AT, Mk « 4
ANERE, kT X B, Tiebb, FAX HEif§oE#EAL
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%,

CEAERETIRS,

=z =T (Lo, Jo) (%, VISSR o #EE R OIZE
RLEZEOMBETH D, L, MF FAX HEHiE Tz,
ERETA (SSP) M T 2EENAETH %,
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o, AEIFT FAX BEEROBER, HEERY &3, 22T, &2EEEY, BN RER R
S5LA—ri—5 , FLTWAEHINDHOT, —HE@EEGE AN E LT, 1ERXFERY T, £ofk, LR-
LR S Lo EN EERAE X hAEENAT FAXEBR7 1 MiTRRT 5B ElT 2.

2) FEEEZSR
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VRATH B, HEEZHT VISSR HEiE o 256 L%k
FAX {064 VAT BT TR, KRBT

(1) Infrared Temperature

\ En, FAX i@ bRBERLZMELLTTHED
< H { ) v = 7
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Fig. 14 Illustration of image processing for HR-FAX; enlarged partial-disk image.
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Fig. 15 Illustration of image processing for LR-FAX; sectoriged image.
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Fig. 17 Illustration of generating “Conversion
Table for PS/MT prejection.”

Vertexes (K, L) of each block are transformed

into corresponding points (2, ¢) on earth sur-

face and then into points (I, J) of VISSR image.

HBTaed, 7r, 2 2Xo 335 0o0H (K7
2y 7 OFEER) OF -7 Vv THh,

FAX@ifa%, W20l r , 77T,
INHOKRE L, LEEHE 7=, 7 HOEERIZ
X BBEENDRININEL LD IS TEDBRT VB,
(7ryr70REENRKREL D E, FAXHEEZ H -
TH57 Ry 20 YeL, LERE XD, L
ML, WMREEEN KX LBDT, Tr,70KE¥X
2, DRAIZ, KELTERW,) nbDOTR, 70D
AESED FAX @ifiic k5 74 v L7 e s
1%, FAX EFT7 -7 ric, EBIATWD, ZDF41
vE&S (K) L€r7er®s (L) 25, VISSR @k
DHESERE, 2%h, sA4vHE () L¥r7reriHsm
(J) kDT, 7oy 7HEAEET — T AHERT 5,
Fig. 17 i=/R+ X 5ic, 3 FAX miLos (K, L)
%, HIER EOE « BECERL, TOMBEND, &
ROl « BHTEOEROEPN TV L EHELRT -,
205 — 2w, VISSR @i Lot (1, J) i
B+, zord>ieLTiEghite (L)) i3, ®ko
Fe, 20T e y5 a~, PS/MT RIS LRT — 7
N7 3 A MZE>TEIRDS,

42 FAX 7y 7B S 2 75 A

WYWRHBER T 2 7/ F Mz Lo TER XA T m , 7
FSEET -7 12t -T, FAX 7o, 707 e 7

7 o AWT, VISSR E&F — 20 H20ATnd, &
ZIAENIVISSRE R 7 — 2zt LFAX 7=, 7 /03
Tr 77 awN LT, WREEEES TS, Fig.
18 2R3 Xz, FAX Bifiko 7ry 20 Hibi%,
Fi(Ky, Ly), Fo(Ky, Ly), F3(Ky, Ly), Fo(Ky, Ly) &L
T, TR T5 VISSR @ik 7= , 70TELA R
Vildly, 1) Valle, J2), VsUs, J3), Vills, Jo) &35 &,
FAX Wil Lo s 2 ER F(k, 1) 2, ®it+5 VISSR
HEEo—ER V3E, 7)) 2, kRcXvyRz 5,

i=h+7 (=1 4+ (L=1)

mn
+'§. (Lh—L—1+1y)

=l =T+ Ui

mn

+‘;t— (J1=J2=Js+T3)

T
m_ k=K, n_ I-L,
s K.—K, T Ly—1Ly

THhbo

ZoX i LTRDS, VISSR @im Lo,
MRS FAX BgIERD% Gicfrichihvie L[k, H
EZERZIEEZ ERT, 7 ey 72T bt FAX
Hiffo @EELT, ¥YTdhd, 2O ABIZXI-T,
FAX e o 25F—23, 7oy, 05—%27 4 1fE
mEhd,

4-3 FAXf@HENIE T = 75 &

FAX 7r , 72X o TfEb, FAX7m 2
F—2%, FAX @i kTo7 e, 78D F—2T
5%, FAX {5 — 2.3, 514 vBioF—2ThHB
b, WSDIMDT R, b, MIAEELT, 51V
Bz & Tk b, FAX MRS
7 A%, TOMRE FETTHE ERC,
Y, FV—RE =N, Ar—r=—7OfhE, REE
EHIR T — 2 DFAZIT D,

75—y

5. I5—F4 D08

FAX @{&{FRD > 2T, EXTEhikl Utkblk
Wz ki, VISSR EifgF—zo, MEHZILBIAV
DL, BEMEOVWII Yy (ZhbdITRTEDT=
=54 i) TATHNETHD,

VISSR Eifg 7 —2iz=5—54 2" H 5 HBETiL,
Fn=5—514 vOii%, 551 vURADKRLIEWGIER

—ig) =



92 s s T—1)

Vo12,)5)
F(KoLy) Eky L) i)
_______ ' FkD .CS
i ©
Fa(Ka,L1) CE(Ko L) | |8
4 —_
n‘ ’, .9:: I/
\\ /// .S “‘ ,l
(1.1 \'\‘ 1// T (1.1) \ ,’,
\‘\‘ //I L
//.
74
Flk,1)

—

VISSR Image

Ky FAX Image

Fig. 18 Interpolation of the location of a pixel.
Pixel of VISSR image corresponding with the pixel of FAX image
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