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ASTER PROJECT

‘e Ministry of International Trading and Industry (MITT) launched a Japanese Earth Resource
Satellite (JERS-1) in 1992, its primary purpose, to investigate Earth resources. JERS-1 users of
geology and resource remote sensing have since then requested MITI to develop more advanced
sensors than those of JERS-1 in order lo obtain more delailed geological data and to understand
plienomena such as volcanic aclivities which would significantly impact the global environment.
Responding to their desire MITI developed ASTER (Advance Space-bome Thermal Emission and
Reflection Radiometer). ASTER will be on board of the first spacecraft of EOS Project, EOS AM-
1 to be Jaunched i in June, 1998. MITI designated Japan Resources Observation Systems (JAROS)
for the sensor dcvchpmcnl and Earth Remote Sensing Data Analysis Center (ERSDAC) for

development of thc data applications and ground dala processing systems.

The ASTER Project established the ASTER Science Team comprised of Japanese and American
researchers in a wide spectrum of fields including geology, geological resources, melecrolopy,
agriculture and forestry, and environmental science. ASTER Science Team takes initiative to
define the purpose of ASTER Project and to coordinate its user requirements, which are the basis
to define specifications for the sensors, the ground data processing systems, and sensor

operations.
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PURPOSE OF ASTER PROJECT-

The purpose of the ASTER Project is to make contributions 1o extend the understanding of local
and regional phenomena on the Earth surface and its atmosphere. The goals are as follows.
1 -

(1) To promote research of geological phenomena of tectonic surfaces and geological history
through detailed mapping of the Earth topography and geological formation, (This goal
includes contributions to applied researches of remote sensing,)

(2) To understand distribution and changes of vegetation.

| )
(3) To further understand interactions between the Earth surface and atmosphere by surface
temperature mapping. .

(4) To evaluate impact of volcanic gas emission to the atmosphere through monitoring of volcanic
activities.

(5) To contribute understanding of acrosol characteristics in the atmosphere and of cloud
classification.

(6) To contribute understanding of roles the coral reefs play in the carbon cycle- through coral
classification and global distribution mapping of corals.



ASTER DEVELOPMENT AND ITS MAJOR FEATURES

ASTER devclopment is carried out by Japan Resources Observation System Organization (JAROS) , Tokyo, Japan,
which is nonprofit organization under the conlrol of Ministry of International Trade and Industry, (MITI).
The contracling companies are NEC Corporation, for the overall system and the VNIR subsystem, Mitsubishi Electric
Corporation, for the SWIR subsystem, Fujitsu Limited, for the TIR subsystem, and Hitachi Limited, for the Master
Power Supply. The fabrication and the characterization of the protoflight model (PFM)  was completed and delivered
to NASA at the end of February 1997 for integration on the EOS-AMI spacecraft.

ASTER major features are shown in the followings ‘
- simultaneous carth surface images from the visible to the thermal infrared,
* higher geomelric and radiometric resolution in each band than current sateilite sensors,
* near infrared stereoscopic i,image pairs collected during the same orbit,

- cxquisite oplics that allow the instrument axis to move as much as 3 24 degrees for VNIR and + 8.55 degrees for
SWIR and TIR cross-track derection from the nadir, and

* highly reliable cryocoolers for the SWIR and TIR sensors (50,000 hours operalion life) .
) S yis
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PERFORMANCE REQUIRMENTS

0.53 - 11.65um

I5m (Bands 1 - 3) 0.52 - 0.86pm
30m (Bands 4 - 9) 1.60 - 2.43um
90m (Bands 10-14)  8.125 - 11.65um

<0.5% NEAp(Bands 1 - 3)
<0.5-1.3% NLEAp(Bands 4 - 9)
< 0.3K NEAT(Bands 10 - 14)

< +4%

< 3k(200 - 240 K)
< 2k(240 - 270 K)
< 1k(270 - 340 K)
< 2k(340 - 370 K)

8 bits (Bands 1 - 9)
12 bits (Bands 10 - 14)

0.6(along-track)

60km

[ 232km

5 Years

0.25(cross-track)

0.20(along-track)

- 89.2Mbps

406kg

T26W
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SYSTEM CONCEPT AND LAYOUT

In order to cover the wide spectral range of the ASTER instrument, the components have been
separated into three subsystems, !visiblc and near infrared radiomcler(VN*R) subsystem, short
wave infrared radiometer (SWIR) subsystem and thermal infrared radiometer (TIR). The VNIR
subsystem has two telescopes, a nadir looking telescope and a backward looking telescope. The
pointing function is provided for global coverage in the cross-track direction by changing the
center of the swath, since the swath width of ASTER is 60 km and the distance between the

|
neighboring orbit is 172 km.

All components will be integrated on the spacecraft as shown in Fig. 5-1. The configuration can
be divided into six blocks; (1) VSR block (two telescopes of VNIR), (2) VEL block (electronics of
VNIR), (3) SWIR block, (4) TIR block, (5) CSP block and (6) MPS block. The thermal control
of the SWIR and the TIR subsystems is carried out mainly by the cold plates with capillary pumps
and partly by radiators. Other blocks eniploy independent thermal control by radiation.
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B0S-AM1 PLATE
i
i
Configuration Layout of ASTER
€ Cse4<7 7~ Significant ASTER Function and Components
\ .
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Syatem [afet), . -i Hiiepticdagl: iveparationti% L plane i) (TempebRittal tot olnting |
ToeasiE ey | iWeasr Bk [ T D lec ot | SRl R P R
VNIR [Pushbroom |Refleetive Dichroic and  band|$i ~CCD  |No cooler Telescope
(Schmidi) pass filier (BPF) 5000 x 4 rolation
D = 8225 mm (+ 247)
™
1) =94.28 mm (B)
SWIR [Pushbroom |Refractive Dand pass [filler (lll’F1I‘rSi - CCD [Siitling cycle Poinling mirror
D = 190 mm 2048 x 6 (80° K) (* 8.557)
TIR |Whiskbroom |Reflective Band pass filtes (BPFYHgCdTe Stirling cycle Scan mirror
(Newtonian) (PC) (80° K) (1 B.55 °)
D =240 mm ' 1025
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RADIOMETERS
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GAIN SWITCHING FUNCTION

Though unspecified in the basic requirements, the S/N value is defined for the low-level input
radiance equivalent to 20 percent of the high-level level input radiance, allowing for presence of
objects have low reffectance, such as rocks. Besides, in consideration of the diversity of objects lo.
be observed, the subsystem incorporates a gain switching function which facilitates selection of -
‘desired gains by band as shown in the table. The SWIR's “Low gain-2" mode is used for

observing lava.

Band NovE el o HIBR BRI ] - NOrmAL gatn ;o [ How pain-175 | 5.5 Low gain2" -
1 2.5 1.0 N/A
2 2.0 1.0 N/A
3 . 2.0 1.0 N/A
4 12,0 | 1.0 0.75
5 20 1.0 0.165
6 2.0 1.0 '0.157
7 2.0 1.0 0.171
8 2.0 1.0 0.162
9 2.0 1.0 0.116

10 - 14 N/A N/A N/A

In
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WHAT IS VNIR 2

VNIR high-resoulution ratiometer obscrves the targels using solar radiation reflected-from the carth sunfaces

in three visible and near-infrared bands. Its main objectives are land survey, vegetation assessment, environmental
protection, and disaster detection. VNIR data can be combincd with data from SWIR and TIR to provide synergistic
interpretation,

The stereoscopic image sensor views 27.6 degrees backward of the Band '3 sensor in the same orbit. VNIR has the
wide cross track pointing capability ol 1 24 degrees in cross-track from nadir direction. Slercoscopic observation
capability will be useful for geomorphology and creation of digital clevation models (DEM) . VNIR automatically
corrects, onboard, for the geometric aberration between the backword field of view (FOV) and the nadir FOV
caused by the rotalion of the earth.

Each band has a lincar charge-coupled device (CCD) array that sweeps 60Km swath over lhe earth's surf.ncc

in a pushbroom manner, The radiometer will be calibrated in orbit using halogen lamps.

Stereoscopic
Imaging Concept

Earth Center

VNIR External View



VNIR FUNCTION

VNIR Functional Paramelers

- Spectral Bands - Stareoscopic Imaging vee . BZH"=06 ¢
Band 1 0.52~0,60 m_ * Detactor . 5,000 elements \CCD sensor*®
Band 2 . 0.63~0.69 yum  Nadir looking - Radiomelric Accuracy B Y | 7
Band 3 0.76~0.86 um + Quantization Bit Number 8 bits
Stersscopic band 0.76~0.86 zm Backward laoking * Scan Period 2.7 msac

* Radiometric Rasolution 525 NEAp - MTF (at Nyquist frequency) > 0.25 {cross-track)

- Gaomatric Rasolution 15 m > >0.2 (along-track)

* Pointing Coverage 124 deg "B./H : Bass to Height Ratio

* IFOV 21.3 prad (nadir viewing) ""VNIR selects 4,100 elements

18,6 u rad (backward viewing) corresponding to 60 km

VNIR Block Diagram

=

£ Eacdl Plane Uni Band 0 i

Fafteclion from the Enth Bmgplsigl.lllng B Lol ::-:' Pre- Ampiifiac
. N B » . Lt . . . .. L . . '
Dstsctor Driver : Timing Generstor |—P{ Signsl Pracessor | [—B{ Signel Processor 2 |9

o Callbratlon Light Souices MR " -
) ‘ *..- - Foust Mane tinh
EEREO
Rallsction hom ihe Enrth = Optlce Band Spilting L o potontor Pra-Amptifier
A (NADIR) Optics
| t
. Bend -1 ‘
. Polming Machanlsm Polnting Driver . Struciure Heater Controfler Fowst Supply Mw&:'n;;rp lﬂvl
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B/H RATIO
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Figure shows the sterco configuration for which the backward telescope is adopted. The relation between B/H ratio
and & is B/l1 = tan « , where @ is the angle between the nadir and the backward direction at a point on the
carth’s surface. The angle @ that corresponds to the B/H ratio of 0.6 is 30.96 ° .'By considering the curvature of
the carth’s surface, the setting angle between the nadir and the backward iclescope is designed to be 27.60 °

SPACECRAFT

ORBIT

EARTH SURFAC
e

CENTER OF EARTH
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WHAT I S SWIR <

SWIR is an advanced high resolution multispectiral radiomc:ler which delects reflected solar radiation from
the earth surfaces in the wavelength region of 1.6 - 243 ¢ m SWIR is especially advantageous for resources
descriminations such as rocks and minerals and- for enviromental survey such as vegitations and volcanoes,

The detector consists of six band PiSi Schottky barrier type CCDs integrated on a chip and each band row s
2048 effective pixels. Speciral ramif icatios are performed through stripe shaped bandpass lillters placed on the
chip. | '

During observation and calibration !pcriml, the deteclor is refigerated around 80K by a Stirling cycle cryocooler
which has an operation time of more than 50000 hours and cyliﬁdcr axis disturbances less than 0.1N. Calibratjon
is achieved by deiecting the standard radiation of halogen lamp installed in the SWIR, SWIR also has a capability
to change the boresight in the range of + 8.55 degrees from nadir direction by the poinling mechanism.

1

SWIR External View

14
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SWIR

SV LS NI S/c

SWIR Functlonal

Band
Band
Band
Band
Band
Band

4

a ~ WU,

9

Parameters

FUNCT I ON

1.600 —1.700
2.145—2.185
2.185-2.22%
2,235 —2.285
2.295 — 2.365
2.360 — 2.430

* Spectral Dand_s_ and Ra_diclmeltic Resolution

ums0.5 B NEA p
um 1.3 BNEA p
am/ 1.3 % NEA p
gm/1.3 %NEA p
am/ 1.0 %NEA p
um/1.3 BNEA p

2,048 effective pixels X 6 bands

{P1Si Schottky barier typa CCD)

 IFQV 42.6 urad
* Deteclor

* Radiometric Accuracy +4%

* Quantization Bit Number 8 bits

* Scan Period 4.398 msec

« MTF (at Nyquist fredu.em:y) > 0.25 {cross-track)

- Geomelric Resoclution 30m "> 0.20 (along-track)
- Poinling Coverage 4 8.55 deg = Cooler Linear Drive  Stitling Cycle
Cryocooler

SWIR Block Dlagram !

I .
‘TLM/CMD ! Telameirye & Command

- ASTER
Telescoops Unit Efectronica Unil | System
Calibenlion Lith? T
Saurce (Doub e} e Cllt.brlllmn
Monilor (Doub | e) Circuit
1 —_—
. »| Poinling Conwel |4
Folniing Clsculi
Machanlsm BE
: Intergeation - —

o g Coreato! Jon

. Focal Plane |4 -
Optics Mastear Powier
Assembl Power Suppl
Rellartior ¥ Y : Ll e il Supply
fiam the d LS §
- . Lo TLM/CMD | .
Earth . e ’ | Clrcuh
Cryocooler
hetmal Conirol
1 Clicult

#{Caoler Drive Cheuit

Thermal
| Control Unit

b ,
Structures J

Electranics Unlt 2




Yot &%é‘s

SWIR OBSERVATION

The SWIR incorporating lincar array covering six bands on each deteclor se
components using reclangular spectral filter. For this reason, at given time, Band 7 observes
relatively forward region and Band 6, relatively backward region, as shown in the ﬁgurc.When
stationary ground objects are observed, observation js made in the sequence of bands 7,89,4,5

and 6.
»
” ””
” !
olnting Funclion I L m
Along-Track FEiCan st \ﬁ ey N2
'le 1 ; h
; | : )
. Q :
\’;OHQ Q
32041
! Deiector Arvangement
|
l ”
b SR
Blnd'h@.@ - ? E .'-
Band 8 - : 4

parates light |,
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WIH AT I S T TR 7

TIR is an advanced space-borne radiomeler with five spectral bands in the thermal infrared (8-12 4 m ) |
Its ability to measure thermal emission propertics wilt be useful for locating mineral resources, characlerizing
the land and sca surface, and obscrving the almosphere.

TIR's advanced performance will enable it to achieve demanding scientific objeclives, such as classilying rocks
(felsic of mafic) , studying clouds and evapotranspiration and moniloring volcanoes. TIR uses high-sensitivity
mereury-cadmivm-telluride (HgCdTe)  detector arrays. The detectors are cooled (o approximately 80 K by a
long-life linear-drive Stirling-cycle cryocooler to achicve high performance.

TIR has a high accurancy scanning mechanism_ using a oscillating mirror.

TIR External View
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TIR FUNCTION

TIR Functional Parameters

* Spactral Bands Bandl0 0125 —8AT5 ym -
L Band! | . 8.475—0.825 ym
~ . Bandi2 8.925—9.275 pm .
Band13 . 0.25—1085 pm . -
) ‘Bandld. " 10951185 ym *, 1o
-Rndlom-'ldc ﬂnolul]on .. " NEAT:03 K - .
* Geometric Resoluton .~ - - om > n "
* Polnling Coversgs ' 8.55 deg . A"' . -
IFOV, . S 218, and. TR
* Detector - ST 50 slementa’ (HngTc) .
'Olunlluilon BII Number N2bita: T .
* MTF (li Nyqulll irnquoncy) >025 (croes’ lnck) ]
. >020 {slong l_m:k) ‘ e \
. Sclnnlng Molhod - . Machanicsl Sclnnlno Lo i
o ' : " (Qsciaung Mimor) - -5 ;
-Cnolet S Linsar OCrive Sﬂrllnu Cyelt
T Cryocooler +- ™" . ...\
TIR. BlOCk_ . Diagram ' .‘I o L ’--; ‘. . r% k::::ﬁ:;llgtegih! Convearter

: Amp Ampllﬂor

Master Power
Supply
“ ASTER
Cryo- | System
cooler |oil 5
l ! lad Poul
' Amp ; '.'
Datactor [<.[* @ ° D [t Hemony :;
5 bands

..'. Oulput
Buflar

L 7

Band (n == 10-14}
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TIR OBSERVATION

Sensor scanning angle is specified by the effective scanning angle in a cross-track direction capable
of covering the entire bands of TIR system, specifically in excess of 4.88 degrees in nadir view.
TIR operates on the mechanical scanning systemn.

The Projectlon Chart of Scanning Pattern

oo 1 70Skm
—)r—E- 20430m (227 pixels)
] P ong- ck
o ( - - - e 0 > 4.88 Along-Tra
<] - 0 O O
- O O B 0 (D]
U O 0 a 0
a - 0 o 0 - O 0 a 0§ '
0 0O 0 0 8] § “< 60km
- 0 O a - 0 a a U ]
a { a a |y
\_J4H Band13 Bend 1] Need 1l Bend u) 2
X A S|
Cross-Track = S~ S
200m

Cross-Track

/
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TIR SCANNING PROF I I E

we 30

3.415 deg

Kt

T2 = 65.14ms

Y

A

Ti = 131.94ms

Y
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WHAT |IS CSP 7

(1) Iligh-Rate Science Link Interface
CSP adds system (efemetry {o science and supplement data from each radiometer
of ASTER. The system telemetry consists of the spacecraft ancillary data, The
supplement data and the system teleinetry are treated as the enginecring dafa.
CSP packetizes the science dala and the engineering data Into CCSDS Verston 14

Source Packet.

(2) Command and Telemetry Bus Interface
CSP recelves Synchronize-With-Data Word Message, Command, 1IMOK, Safe
Mode Command, Ancillary Data and Time Code Data Messages from Command
and Telemetry Bus, and transmits Housekeeping Telemetry Meksages to Command

and Telemetry DBus.

(3) Time Mark and Frequency Bus Interface
CSP uses this time mark encoded reference frequency of 1MHz for internal clock

of ASTER.

21

CSP External View
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CSP BLOCK GIAGRAM

[csp]
. C&T (maln)
Monl 13338
Monl Monl ol Dulfer CaT » CAT Bus
sig - 1/F Formai Bus I/ F {Mal)
SMC A
€ C ! Cmd
- Dilver To &/ ¢ Decoda Conl
Pulse Cmd
' . RS422
To 818 ¢———] Time TMF Bus
' Gen o {Maln)
dino
» C&T {(Redundanl)
ditlo ¥
— To 5/8 &———] Time % TMF Bus ]
[; . Gien (Redund) :
]
Image Data Processar (VNIRL)
Imsge : _’{_“ ) !
Radlometer ming mige - ¥ VYNIRI
Cont Ouiput Taxl
Inable, Strobe /e e
I San Start e |
4 From Time Pockel
H Gen —————H Oen
ditre
> (VNIR2)
J dlre —P YNIR2
M Tax|
dlite '
] (SWIR)
d dliie — SWIR
& Toxl
diiea ‘
» (TIR)
J . dilio * TIR
* W Macrssrng prss conFhases Tasl
17 a0 75
UV DC .
Puwer CAT Temp —
Supply -| Clock Tim
L .
28vDC
Pawer Timing Temp +
Supply Clack Tim
L 5
-
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WHAT IS MPS ?

MPS provides the VNIR, SWIR, TIR and CSP with 28 V DC coaverted from 120 V DC output of the spacecraft

power bus. MPS also provides survival heater power for every subsystem and cooler power for SWIR and TIR directly
from 120 V DC power bus.

MPS_ Functional ‘Parametars

Primary input voltage : 120v DC+ 4%

* Quiput Vollage
28V DC system - 28.0vDC (4 0.82./—0.
68vDC)
Survival heater4 120vDC (4 4.8/ —6.5VDC)
Cooler system  +120vDC (+4.8/—6.0VDC)
» OQutput powaer
28V DC system 530W

Survival hester 140W MPS External View
Cooler system 140W

R3
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BLOCK DIAGRAM

120V Sysiem -+ VNIR
Power Bus A2 > SWIR > Survival Heater
Power Bus B2 ﬂ SwW FET SW - TR {120v DO)
120V DC) L ”,7' : > CSP
Survival [{eater ] .
£ ;/A/ﬂ.#iur I > SWIR) Covler Power
FET SW : : > TIR (120v DC)
Main Power A
ower Bus Al —> YNIR
Cusrent FET Line Main Rectl- F-> SWIR 28VDC
' Det Tosw Filter Driver fler | Sw t——’ TIR Power
| —» CSP
(120v pC) :
Sub Voltage
Power A Comp
Over Voli / Curr
Current { Temp
Det Monitor
Power Bus D1
Maiin Power B
(Redundancy)  dine —)E
Command ;
- : > Command / Telcmetry
Telemetry

24
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OBSERVATION MODE

Table 10-1 defines ASTER operation modes. Basic modes include a "Full mode" whereby data are
acquired from all the bands in daytime, TIR mode for nighttime data acquisition, VNIR mode for
daytime data acquisition, STEREO mode whereby VNIR nadir-looking band 3N and its backward-
looking band 3B alone operate, and TIR solo mode. Besides, during the nighttime, SWIR+TIR
mode is used for observation of high-temperature objects such as lava of active volcanoes.

SEIR MiSsibn: mode | i . S“bﬂystem
Day ful- mode *. * T T 892 Mbps
VYNIR mode * 62.038 Mbps
TIRiimode | * 4,109 Mbps
Stereo mode %k 31.019 Mbps
(3N & 3B)

Night “TIR mode | * 4.109 Mbps
SWIR + TIR mode * * 27.162 Mbps




VNIR INPUT DATA

CHI1 Image Data  Dit No. 0

. . ' Supplenient Datn
DAND1| BAND2| BANDI{ BAND2 DAND1| BAND2] BAND1{ DAND2
Mmolom ) wr |~ DATAWORDS-— | yinog | ‘4dovo | #4100 | Hgop | CSccTable Enginccring Data)

CH! Image Data  Dit No. | : ' ] '

CIl1 Image Data  Dit No, 2

CHI ImageDatz Dit No.3 '

CIT! Image Data BIqu. q ' o l

CH1 ln‘n\ge Date  Bit N;o.-S . _ ' i

CHI Image Data  BIt No. 6

Ci11 Image Data  Bit No. 7

: Supplement Datn
BAND1] BAND2| BANDI| BAND2{ DATA WORDS --— | BAND1| BANDZ| BAND1| BAND2|  (See Table Englncering Data )

1 H "2 2 #4099 | #4099 | #4100 | H4100
B200 worils (= 4100 words / BAND } 50 words
- - g RS
8250 words /2,199 msec
_{ N

Note: Datn formal for IN and 3B (CI12) is the same as above formal.
Data rate : 30.044 Mbps

20
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TIR INPUT DATA

TIR image data format

} T=131,94ms
- Liziglgs Slzigls '
= g_ Bl g1E ¥
8-bir F_} linage data Chopperdata | B E' E Scanangle [ Sync signal
narallcl Y ilelels]els =1 signal (2)
’ R IR
- ‘E & | l% g | m A o |,
_ ml $6640.\YORD |~ 4000 woro —4-4 } v f 20! {1870 woro—{~90s8 wono -
- 715750 WORD .
b Data eutput range (66554 WORD) : {
1 Syncsigaal (1) (*1) 128 oo *I Not ferched into CSP
‘ ] : [
2 Image data TOB 3AMPL X qOMRELS X jp bt X §PAND X 64160 = 453120 * o 56640 woro }
3 Chopper data- 100 IAMM. X O mXEW X (2B X SUAND ¥ 64760 = GAOOO P <  gogp Voro
4 Detector temperature 2 SAMP, X 12U X162 = 1% o 4% 4 Data from 1)
5 Blackbody temperature (1) to (5} 2 SAMM, X 12%h x5 X 16112 = 160 = 20 Voro L 1) fetched’
6  Choppertemperature (1) t0 () 2 MR X12M X3 X112 = Q6% o - 7w | intoCSP
s unnrcl t.nrcrltufﬂ 2 sAMPL X |2 L:i X lb/l-z = 3_1 [T % > I woRD
B Lens Temperature 2 JAHIL % 126l X 16/, = 32 bit & j] WORD
T Scanangle signal 1870 Woro o [8§70 Wom
e Sync signal (2) (*1) 9068 ‘oro

+] Not fetehed into CSP
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VNIR DATA S
(CSP OU

YNIR DATA(BG, 00C bits / 2,199 msec)

TRUC
TPUT

)

TURE

SYSTEM TELEMETRY

SCIENCE DATA

ENGINEERING DATA

65, 600 bits

400 bits

* 512 bits

YNIR THAGE DATA

VNIR SUPPLEHENT DATA

ANCILLARY DATA

120 6.048'.

120 6,048
i Sci. | st |00 ...
PRT h1 PKT A2
AID: 1D i)
LG : 0l 00
T :foL 10041

28

-—

.-
e 1
120 6,048 120 6,048 120 5,120 912 .
| Sl | Sl WD | Sci. | Eng.
PKT 49 PKT H10 PKT A111

104 ID1 102

00 10 11

10148 10L19 L
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SWIR DATA STRUCTURE
(CSP OUTPUT)

SHIR- DATA(98. 632 bits / 4.398 msec) | SISTEH TELEMETRY
I i ¥ 1
| ENGINEERING DATA | SCIENCE DATA : ENGINEERING DATA
I ’ ) : Y
328 bits 9.304 bits (85" P24 Lone pixa) 512 blts -
SWIR SUPPLEMENT DATA| SKIR IHAGE DATA ANCILLARY DATA
: ; ; ;
B~ P L S = " i ‘ WL !
e T I = SR vl 4
r’ e et - :}-l‘,“
120 17.088 120 7.088 120 7,088 120 17.008 120 6.160 840
i Sci. | Sei. | o e | Scl. W) Seci. D | Sci. | Eng.
T OPKT M PKT #2 PKT #12 PKT H13 OPRT W
APID © 1D 0! 1] S 101 02
G : 0l 00 00 10 I
CNT 1L 13041 131411 131412 L
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TIR DATA STRUCTURE
(CSP OUTPUT)

l ' TIR DATA(532, 432 bits / 131.94 msec) SYSTEM TELEMETRY

SCIENCE. DATA ENGINEERING DATA

152,120 bits 79,312 bits 512 bits
TIR IMAGE DATA TIR SUPPLEMENT DATA ANCILLARY DATA
5 | E E
: A ' :
: : " b
120 7.616 120 7.616 120 3.776 3,840 120 7,616 120 7.616 120 7.440
| Sei. .o+ {m|  Sci. D { Sci. | Ene. | Ene c -« || Ens |  Eng.
FkT 01 PKT #59 PXT HGO PKT H61 - PXT 169 PKT #70
APID © DI ot 102 103 103 103
LG - ol (00) 10 11 0! 00 10
CNT : 5OL 59L+58 L 10L. 10L48 1049
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APID ALLOCATION

Mosttmp., (i X
Item bba Mode|Cal Modé|[Teat Mode
Sci. 1 01 1 05 1 o8
VNIR{ [ScLtbg | 1 0 3 1 071 1 0 n
fng. - — - — -
Sel. 111 115 119
VNIRE [ScliBeg. |- 1 1 3 117 1 11
Bne. — - - _— - - —
Scl. 1 2 1 t 2§ 1 2 0
SWIR |Setttor | 1 2 3 121 121
1 Bng. - — — - = - —_——_— -
Sel. 1 31 1 3 5 1 39
TIR Scl.tbor. | 1 3 3 13 71 1 3 11
Ent. 1 3 2 1 3 8 1 3 10

a
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INPUT SI1GNAL ToO ASTER

I. Command

l.1 Relay Drive Command (Direct from S/C thru BDW)
MPS ON/OFF, - CSP ON/OFF, Launch lock OFF

1. 2 C&T Bus Command (1553B '1/F) 1

Receive at CSP and generate intra ASTER commaﬁd
@ Pulse command (ex, ASTER S./S ON/OFF)
@ Serial magnitude command (ex. mode switch, gain, HCE)
16 bit configuration
1.3 Safe Mode Command

2. Signal

2.1 IMOK message+--++CSP controls Safe mode transfer at timeout.
2.2 Ancillary data-:+CSP adds S/C data to S/S science data.

3. Time Code data and Standard frequency clock
3.1 S/C time from C&T bus given at every 1. 024

second as a time code.
3. 2 CSP generates

standerd clock (1 LLseac nominal) time by using IMHz

clock
sent from T&MJ Frequency and the time code.

32
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OUPUT SIGNAL (TELEMETRY) FROM ASTER

1. Direct Telemetry to S/C (Thru BDU)
1.1 Passive Bi—level Telemetry
Status output of relay drive command
1. 2 PassiveiAnalog Telemetry
Confirmation of operational temperature at turn on
1. 3 Active Analog Telemetry
Input/output curret and voltage at MPS

9. C&T bus Telemetry (1553B)
CSP compiles intra ASTER housekeeping data
2.1 Active Bi—level monitor
S/S power supply ON/OFF, SW system ON/OFFI
2. 2 passive Analog monitor
23 Skrepl 0/¢TAC Hor(To R
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The AOT consists of six ASTER related organization
or projects as follows;

— the ASTER Sensor Committee/Ground System
[nterface Working Group and ASTER Sensor
Committee/ground System Interface Working
Group and ASTER Instrument Project
conducted JAROS :

— the ASTER Science Team/OMP Working Group

conducted by both ERSDAC and the US science

Team , and the ASTER science Project conducted
by ERSDAC.

— the ASTER GDS Committee and the ASTER GDS
Project conducted by ERSDAC



— To prepare the detailed Mission Operation Handbook,
the ASTER Mission Operation Procedures.

—To conduct the END-to-END Test and Initial, Nomal,
and Contingency Operations. |

—To perform instrument Analysis.

The chart on the following page shows the organization of
ASTER Operations Team.



- ASTER - FOT Training
1.2 ASTER Baseline Operations

ASTER has the following operations.
(1) Initial Check-out Operation N
* Initial Check-out Operation begins when S/C is launched and ends
when functions of all instruments at the first stage are confirmed.
(2) Normal Operation .
* Normal Operation begins when the Initial Chetk-out Operation is
finished and ends when mission lifé ends.(for 5 years)

(3) Calibration Operation
-+ Calibration Operation is performed for each instrument during

Normal Operation.

(4) Contingency Operation
* Contingency Operation is performed in the case S/C nceds
contingency actions during Initial Check-out Operation, Normal
Operation and Calibration Operation.
* Functional Test and TIR Getter Operation are included in this

operation.

.._6_
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- ASTER - FOT Training
1.3 Resources / Constraints

Activity Level Constraints

T T
. . Tt
(Hard/ ' Activity Level Constrainis: !|-
Soft) '
Hard | The SWIR mirror shall be turned to the calibration position prior to a spacecrat!

della~v maneuver in order to avoid contamination. [Note: The SWIR mirror
requires 10 minutes to reach the safe position.]

ASTER_TO_CONTAMINATION_SAFEMODE activity must occur prior to the
spacecraft activity 1o perform propulsive maneuver(TBD 20).




- ASTER - FOT Training
1.3 R-e.sources / Constraints

Pre-requisite State Checks

Prerequisite State Checks --

SWIR Cooldown Mode: Be sure that the: Launch Lock is OFF before turning the
Cooler Drive Control Circuit ON and making the Cooler ON.

The AST_TURN_ON_S_CLR command shall be sent if realtime only if the
AST BR_S CLR_LOCK telemetry parameter = OFF (1).

The AST_ENABLE_S_CLR command shall be sent in reaitime only if the
AST_BR._S CLR_LOCK telmetry paramster = OFF (1).

r

After the Launch Lock OFF Commands are transmitted in orbit (i.e., instrument
activation), prohibit any transmission of the Launch Lock On Commands.

Only if AST_BR_S_CLR_LOCK telemelry indicates SWIR launch lock ON,
aliow realtime transmission of the AST_FORCE_ON_S_LLK1 and
AST _FORCE_ON_S_L.LK2 commands.
!

Only it AST_BR_T_CLR_LATCH telemetry = ON, aliow realtime transmis-
sion of the AST_FORCE_ON_T_CLLR1 and AST_FORCE_ON_T_CLL2 com-

mands.

_;1(}_




1.3 Resources / Constraints

ASTER GDS/AQOT Constraint Checking (1/4)

8T THEz s/ Constraint:

1 Limited Life tems (On-Orbit) :

VNIR:
~Calibration Lamp ON/ORE...150 times :
(>114 times = 5 years*365 days/16days)
~Calibration Lamp Operation Time: 40 hrs
(>12 hours = 114 times™10min / 60min)
Lol ~-Number of Pointings: 20,000

; SWIR:
: -Calibration Lamp ON/OFF: 120 times
i {>114 times = 5 years ~ 365 days/ 16 days)
b —Calibration Lamp Operation Time: 30 hrs -
' . (>1S hours = 114 times ~ 10 min / 80 min)
| -Number of Poirtings: 20,000
-Cooler ON/CFF: 89times
-Cooler Operation Time: 47,500 hrs
(>43,800 hrs = 5 years ~ 365 days ~ 24 hrs)

TIR:
-Pointing: 200,000 times
ocizr ON/OFF: 100 times
colaer Operation Time: 47,500 hrs
(>43,8C0 hrs = 5 years " 355 cays ~ 24 hrs)
-Choppzsr ON/OFF: 79,200 times

! -Choepper Operation Time: 41,50C hrs
{»10,074 hrs = £2,38C 1imes * 11.5 min / 80 min)

P ~-Cetier Cperetion Time: 100 min.
| (> 12 min.)

(>32,560 times = 14.4 rev/day ~ 2 timss " 355 days *

th
o
.M

m

n
g

.._12.._
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1.3 Resources / Constraints

ASTER GDS/AOT Constraint Checking (3/4)

17

SWIR mirror must be {aced inside prior 1o spacecraft maneuver in orgar 10 avoid con-
{zmination {10 minuies recuired)

18

SWIR: TLM/CMD Circuit is the firs! component to be turned on, =nd the last one 1o
be turned off '

19

SWIR: Power On Reset Sequence Constraints for Command Timing

20

SWIR Commands must be = 2 secs apan

21

The SWIR Pointing Drive Contrel-Gircuit shall be turned on before Poirting Control
Commands are sent becausse these serial magnitude commands are directly de-
coded by the Pointing Drive Control Circuit :

SWIR Main shall b2 turned on before turning on the Pointing Drive Control Circuit

SWiR Coocldown Mode: Be sure that the Launch Lock is OFF before turning the
Cooler Drive Control Circuit ON and making the Cooler ON.

SWIR Standby Mode: After completion of Cooldown Mode, SWIR witl go inio the
StanchDy Mode without special commands. Standby Mode cannat be entered oo
early cue 10 detecior iemperatures.

SWIR : Wail 10 minuias for poiniing completion before transitioning from calibration
position 1o observaticn position.

SWIR: Weit 1 minuie for pointing complztion when pointing change is within

(441

==
—B.2

SWiR Calibration Mods: Fointing Mirror shall be set at the Calitrzzion Position

—~

SWim: Launch Lotk On commanc shall not be sent when tha caolar drive circuit
POWET iS ON.

SWiR Launch Lock On command shall be sent before fransportation and launch.

The SWIR Launch Lock On command shall never-be transmitted ater the Launch
Lock Off command has been successiully executed in orbit. This is because the exe-
leution of the lzunch lock on command during cooler operation will saricusly damags
|or Sestroy the power amplifiers of the cooler drive control circuit.

Swir Cooler Driver Control Circuit {pows?) shal! be turnec on beicre th2 Cooler On

(sien} commang is sem

SWI= Cooler OF (Cooier siop) commant shall be sen: belore inz Cocler Control

SwIR Caiioration Lemo Sziection end Lemp Cn/CH Commands:

e DY :

Caizrgtion Lamp & or 2 shzll be seieciad Deiore the Lamp is twnsd Cn.

)
Fis

S\wWiR Calinration Lamp Selsction end Lamp On/Ci Commands:
Tas Lamd should be iurned off baiors the other lamp is selectez.

~14-
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<. AD | ER Uperational iviodes
2.1 Definition of ASTER Operational Modes(1/3)

Operational Modes

Definitions

ALL OFF

The mode which makes all ASTER instruments power off and is

performed  during storage and transportation on  the
ground.(Contingency Mode)
LAUNCH The mode which is set during Instrument Activation(L+9 days) afier
switching EOS-AM1 power supply to internal power supply. at
L(Lift-Off)-5 minutes and becomes survival mode by launch locking
for each radiometer. (Contingency Mode)
LAUNCH The mode which is performed at first during - Instrument
—LOCK OFF [Activation(L+9days) and cancels launch loeLs of each instrument.
| " [(Contingency Mode) P
COOL-DOWN  |The mode which is set after finishing launch Jock and after survlval
mode.
This mode makes SWIR and TIR coolers start and cools detector
temperature to regular temperature of STANDBY 1 mode.
(Contingency Mode)
This mode needs 40 minutes.
STANDBSY ASTER standby mode that is set in the case long time observation
operation does not be required.
This mode is the mode which saves electricai consumption by
making cooling capacity of SWIR cooler reduce.
PREFAPARION |The mode that is set prior to TIR observation mode or short term
calibration mode and has the following operations.
(1) To perform stabilization of TIR amplifier, ete.
(2) To perform TIR shom term calibration and TIR scan mirror
pointing for nadir direction.
This mode needs approximately 6 minutes,
V/S/T OBS. The mode which performs observation in all bands of all ASTER
radiometers.
VNIR OBS. The mode which performs observation in all bands of VNIR.
TIR OBS. The mode which performs observation in all bands of TIR..
S/T CBS. The mode which performs observation in all bands of SWIR and
TIR.
VNIR PRE-CAL. [The mode which is set prior to VNIR OPT CAL. mode and performs
: stabilization of lamp brightness by the reference lamp.
It takes approximately 8 minutes to shift to VNIR OPT CAL. mode.
VNIR OPT CAL. |The mode which obtains calibrated data bv VNIR internal reference

lamp.
This mode is operated at night. .

-

VNIR ELE CAL.

The miode which obtains calibrated data by inputting electrical
calibration signal to VNIR detector. This mode is operated at night.

__.'I 6.._
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2.1 Definition of ASTER OperationalModes(3/3)

Operational Modes [

Definitions

TIR GETTER

The mode which is performed to maintain and recover vacuum level
of TIR detector. This mode needs approximately 384 minutes.

As this mode is performed under cooler off status, TIR COOL-
DOWN MODE is to be performed after finishing this mode.
Although this mode is to be performed once. two vears, if inferior
cooling of TIR is found, it is performed as necessity required.

TIR

COOL-DOWN- :

The mode which is set after TIR Getter Mode. It makes TIR cooler
start and cools detector températ_ure 1o regular temperature.
This mode needs approximately 40 minutes, -

SAFE.

-~ {The mode which is shified from each mode in the case EQS-AM!1
. [contro] computers or equipment become unusual situation or attitude

control accuracy is lost. This mode is the same status as.
STANDBY 1 MODE. (Contingency Mode)
However, it is excepted to shift from the following modes.

(1) LAUNCH-LOCK OFF MODE : No shifting to SAFE MODE

(2) COOL-DOWN MODE : Instrument status is no change
(3) TIR COOL-DOWN MODE  : Instrument status is no change
(4) TIR GETTER MODE : Same as GETTER OFF status

The following is the shifting condition for SAFE MODE. CSP

finds shifting status and each susystem performs command to- shift
SAFE MODE.

(1} In the case SAFE MODE command is received

(2)  In the case IM OK message is paused over 5 major cycles
(3.12 seconds)

Shifting time for this mode is within 30 seconds after finding shifting
conditions.

SURVIVAL

The mode which is shifted from each mode in the case EOS-AM]
falls into electrical critical condition and only survival heaters of
ASTER each subsvstem work.

|However. shifting from Launch Lock Off Mode is not permitted.

Shifting to this mode is performed by command from the ground.

_.18_
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ASTER - FOT Training
2.2 ASTER SYSTEM Modes (2.3) |
No. ASTER SYSTEM VNIR Maode SWIR Made TIR Mode CSP Modc MPS Mode
160 JTIR POINTING 2 STANDBY STANDBY POINTING TIR DATA OPLERATION
. PROCESSING
17 [ FR OBSERVATION STANDBY STANDBY OBSERVATION - |TIR DATA OPERATION
) _ ' ' ouTPUT
18 |VNIR PREPARATION OBSERVATION |STANDDBY STANDBY STANDBY OPERATION
19 {VNIR OBSERVATION OBSERVATION  |STANDBY STANDBY VNIR DATA OPERATION
N | R R OUTPUT e
20 [VSTEREO OBSERVATION  [STANDBY STANDBY V2 DATA OPLERATION
OBSERVATION ouUTPUT
21 IV CH-T OBSERVATION OBSERVATION  |STANDBY STANDBY w| V1 DATA OPERATION
s NouTrur
22 |SWIR PREPARATION " [STANDBY PREPARATION ISTANDBY STANDBY OPERATION
23 |ISWIR OBSERVATION STANDBY OBSERVATION |STANDBY SWIR DATA OPERATION
ouTruT '
24 |V STEREQ &S PRIEP OBSERVATION  IPREPARATION JPOINTING V2 DATA OUT/ OPERATION
TPIG TIR DAT PROC
25 IS PREP & T OIS STANDDBY PREPARATION JOBSERVATION |TIR DATA OPERATION
| ‘ ouTPUT
20 [VISPREP & T OBS OBSERVATION  [PREPARATION JOBSERVATION |TIR DATA OPERATION
ourrurtr
27 |VSTEREQ & OBSERVATION  |STANDBY OBSLERVATION  [V2/T DATA OPERATION
1T 0BS ouTPUT
28 |TIR GETTVER STANDBY STANDBY GETTER STANDBY OPERATION
29 [SAFE MODE SATE SAIL SAFL Swmne as previous  JOPERATION
3O JCONTAMI SAFE MODE [STANDBY STANDDY STANDBY STANDBY OPERATION



- ASTER - FOT Training
3. ASTER-Related IMT

ASTER Initial Operations consist of the followings.
3. 1 Initial Activation(Launch~L+2(?93ys)
3. 2 Initial Check Out(L+21days~1+53days)
3. 3 Science-Oriented Check Qut

(L+54days~ L+118days;Science Team)

_22_



ASTER ALL OFF

LAUNCH MODE

i (120V Power from EOS-AM1 is turned ON)
: —SELECT MPS A (45 minutes after launch)
i, —SURVIVAL HEATER ENABLE (45 minutes after |aunch)

EQS-AM1 LAUNCH

) AST_MPS_ASELSVH_PRC

LAUNCH LOCK OFF MODE
—SWIR LAUNCH LOCK OFF1
{(Verify SWIR LLOCK OFF)

—TIR COOLER LATCH OFF1
(Verify TIR COOLER LATCH OFF)

—MPS ON o

| —=TIR SCANNER LATCH OFFi -
(Verify TIR SCANNER LATCH OFF)

—CSP A ON

—CSP OPERATE ENABLE"
~-C5P HCE A ON

—CSP TMEF BUS A SELECT
1—CSP SCC TIMEOUT ENABLE

—VNIR MAIN ON

—VNIR STENDRY
(Verify VNIR mode)

(Verify VNIR is within operztional temperatures)
~VNIR LAUNCH LOCK A& OFF

—VNIR MODE SETTING (A SELECT,VHC SET,TABLE CANCEL OFF)

(Verify SKIR LAUNCH LOCK OFF,TIR COOLER LATCH OFF)

] AST_SWIR_LLOCKY_QOFF_PRC
{5 min)

] AST_TIR_CLL1_OFF_PRC

(5 min)
)| AST_HPS_UH_PRC {5 min)

] AST_TIR_SCAN_LLK1_OFF_PRC
{10 min)

-

AST_CSP_A_ON_PRC (B min]

AST_VNIP_A_ON_PRC (5 min>

] AST_VNIR_LLOCK_A_OFF_PRC

(10 minz

COOLDOWN MODE
| —SWIR TLM/COM POWER ON
—SWIR TEMP. CONTROL CIRCUIT ON
—SWIR HEATERI ON
—SWIR HEATER4 ON
—SWIR HEATERS 0N
—SWIR COOLER DRIVE CIRCUIT ON
—SWIR COOLER SETTING
(Vertfy SWIR detector temperature)

—SKIR DIGITAL CIRCUIT ON
—SKIR WODE SETTING

—SWIR POINTING POWER ON : .
—SWIR MODE SETTING (ENCODER ON)
— (Verify SWIR POINTING &NGLE)

—TIR STANDEY PORER ON
—TIR CODLER POWER ON

(Verify TIR detzctcr *emperature)

c—TIR MIERDR ROTATION
I (Verify TIR mirrer to czlibrztion position)

(A SELECT,VHC SET,TABLE CANCEL DFFANALOG CIRCUIT ON

AST_SWIR_COOL _DOWN_FRC
IS minj
(Note:COOL DOWN 40 min)

AST_SWIR_OBS_SET_PRC
{30 minJ

] RST_TIR_COOL_DOWN_PRC
(S mins
J (Ncte:COOL DOWN 40 min)

1 AST_T_MWIE_ROT_PRC
o 10 min

{ASTER in STANDBY HODE

DAY

DAYS

{DAYS

DAY 11

DAY 12

Imitial Activation Flow(Use of Reaitime Commands)

._.2211,_h
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Table 3.1-3 SWIR LAUNCH LOCK OFF Procedure

NO

Procedure

Telemetry

Command REF Noie

1 To confirm LAUNCH LOCK BR_S_CLR_LOCK ON
ON

2 To send LANCH LOCK OFF FORCE_OFF_S_LLK 1 | BR_S_CLR_LOCK OFF Result:
command. (After sending O — ' In the case OFF,
command, to watch _— Shift to No.3
telemetry Result :in the
approximatelyfor S to case ON Shift TO
10 minutes) ND.4.

3 Launch LOCK OFF
proceduer is finished

4 To send Launch Lock OFF | FORCE_OFF_S_LLK 2 OFF Result:

command
{After sending command

to watch teiemetry

BR_S_CLR_LOCK

In the cese OFF
Shift to ND.3.

__.22(3.__
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Table 3.1-5

TIR LAUNCH LOCK OFF Procedure

NO.

Procedure

Command Telemetry REF Nete
1 To confirm LAUNCH LOCK BR_T_LATCH_DN_OFF ON
ON
2 To send SCANNER LATCH FORCE_OFF_T_SCL1 BR.T_LAT&H_UN_BFF OFF Result:
OFF A command. - ‘in the case OFF
shift to No.3
Result:
in the case ON
shift ic No.4.
3 LAUNCH LOCK OFF
procedure is finished.
4 To sencd SCANNER LATCH FORCE_OFF_T_SCL2 BR_T_LATCH_ON_O=F OFF Resuit:
OFF B command. In the case OFF
{Liter sending command, shift to No3.

to waich telemetry
approximately for 5 to

10 minutes.)

__2223__
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Table 3.1-7 VNIR Launch Lock Off Procedure(1/2)

No. E Procedure Commznd Telemetory REF. Note
|
E .
‘To Contirm LAUNCH LOCK ON BR_V_LOCK_ON ON
To Confirm Actuator Power BR_V_ACT_A_ON_OFF OFF
‘ BR_V_ACT_B_ON_OFF OFF
_ + To Confirm LAUNCH LOCK TR_V_LOCK -23~
Temperature +47TC
2 | To send LAUNCH LOCK OFF A | FORCE_OFF_V_LLKA
tommand and monitor the B
following items
To Confirm Actuater Power BR_V_ACT_A_ON_OFF ON
i {Active monitor) BR_V_ACT_B_ON_OFF | OFF
To Confirm LAUNCH LOCK TR_V_LOCK -23~
Temperature +47°C
(Active monitor)
3 | 7o confirm the following
telemetory approximately
' zfier 5 minutes from No.2
To Confirm LAUNCH LOCK BR_V_LOCK_OFF OFF Result:
status In the case ON,
shift to No.6
?
4 ; Tz Confirm Actuator Power BR_V_ACT_A_ON_OFF OFF Result:
| BR_V_ACT_B_ON_OFF | OFF | In the case ON.
! shift to No.7
S ' LAUNCH LOCK OFF

- prozedure is finished

__.:3(:)__
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3. 2 Initial Check Out (1/2)

Initial Check Out Activities of ASTER:
Launch+21days ~ Launch+53days

|
)

_32._.
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ASTER CHECKOUT SCHEDULE Pan c K0 RS
DAY 1-21 o\
No [OVENT&IEST 1 21 3 4] 51 6| 71 8] spoftilizfra[va[isia[17[16]{191200Z1]AGP No. NOTE
IJEQOS-AMI EVENTS
_LHLAUNGH
12|0RBIT AQUISITION
1 3ISWIR CPHTS ON .
_LA[TIRGPITS ON B = '
I 5[SSR PLAYBAGK, 11GA, TDHS
2|ASTER CHEGKOUT
2. 1[SURVIVAL POWER ON - AST-101A
2.2|OUTGAS
23| LAUNCIT LOGK OFF AST-102A
2 [MPS A ON : AST-102A
25lCSP A ON _ : V1 AST-102A
2 6| VNI STANDIIY CIAST=102A
2.7|SWIR COOLDOWN & 0BS SE1 “{AST-103
2.8[TIR COOLDOWN AST-103
2.9{TIR MIRIROR TO CAL POS B IasT-103
2.10]VNIR TELESCOPE TEMP.SET AST-103
2.11[VNIR POINTING CIHECK AST-103A
2.12[SWIR POINTING CIi:CK ' AST-502
3.0|ASTER MODE =
3.1{LAUNGH MODE
3.2|SURVIVAL. MODF:
3.3|LAUNGIH LOCK OFF =
_3AG001DOWN
3H{STANDUY
3.6)POINTING
Initial Activation Phase Initial Check Out Phase

Nole ) * :ASTIER Check out Procedure

.._34__
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- ASTER - FOT Training
3. 3 Science-oriented Check Out

Initial Check Out Activities of ASTER:

Launch+54days ~ Launch+l18days; Science Team

_36._
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4.1 Observation Operations

ASTER Observations consist of the foilowings

(1) VNIR Pointing

(2) SWIR Pointing
(3) V/S/T Simultaneous Observation
(4) V/S/T Simultaneous Observation(Stereo)
(5) VNIR Observation
(6) VNIR Stereo Observation
(7) TIR Observation
- (8) S/T Simultaneous Observation

_..38_._



( 2 ) S WIR Pointing

’ STANDHY MODI:

SWIR POINTING MODIE

Activity #38(WAIT | MIN)
" AST_SWIR_POINTING .|
A1 - or

H Aclivily H6I{WAIT 10 MIN)
AST_SWIR_POINTING(CAL).!

SWIR POINTING PULSE | SET
(WAI'T 4 SECS)

« - SWIR POINTING PHLSIE 2 SET
{WAIT 12 SECS)
SWIR POINTING START
(clockwise or counterclockwisc)

STANDBBY MOBDI

Nolte)lt takes about 10 minutes to complete the pointing function.

Fig.4.1-2 S W I R Pointing Sequence

._.40_
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/ST OBSERVATION MODE

The following are optional command which will be
generated when needed.

— TIR DATA QL FLAG ON

~— SWIR DATA QL FLAG ON

~— VNIR} DATA QL FLAG ON
— VNIR2 DATA Q/L FLAG ON

Acnvity & 33
AST_TURN_ON_QUICK_LOCK
L RTCS # 22| FLAGS)

J

Actvity £ 36

— VNIR2 DATA QL FLAG OFF : | AST_TURN_OFF_QUIK_LOCK
— VNIR1 DATA QL FLAG OFF | RTCS # 23 _FLAG.]

“— SWIR DATA QL FLAG"OFF
— TIR DATA Q/L FLAG OFF

T LTI

| — VNIR1 DATA TAXI A OFF

— SWIR DATA TAXI A OFF  TCS=7
— TIR DATA TAXI A OFF

. — TIR SCAN STOP

VNIR OBSERVATION

MODE (WAIT 60 SECS)
SWIR STANDBY MODE
TIR STANDBY MODE

_42_

— CSP TIR DATA PROCESSING OFF

— TIR SCANNER POWER OFF 1

(WAIT 10.240 SECS)

RTCS = 4
— TIR OPERATION POWER OFF

Tpra

- — VNIR] DATA TAXI A OFF

"= VNIR2 DATA PROCESSING OFF | RTCS =13

— VNIR] DATA PROCESSING OFF
VNIR STANDBY MODE SET

kY

. STANDBY MODE

Fig4.1-3 VST Simultaneous Observation Sequence (2/2)
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V/5T OBSERVATION MODE

The following are optional command which will be

generated when needed. ‘
— TIR DATA Q1L FLAG ON ' _
— SWIR DATA Q/L FLAG ON RTCS £22 | Activit # 33
— VNIR! DATA QL FLAG ON [ | AST_TURN_ON_QUICK_LOCK
— VNIR2 DATA Q/L FLAG ON | _ _FLAGS)
— VNIR2 DATA QL FLAG OFF )
— VNIR1 DATA QL FLAG OFF RTCS #23 [ Activity £ 36
— SWIR DATA Q/L FLAG OFF | | AST_TURN_OFF_QUICK_LOCK
— TIR DATA QL FLAG OFF ' _FLAG.I

— VNIR] DATA TAXI A OFF
- — SWIR DATA TAXI A OFF r RTCS5=7
: — TIR DATA TAXI A OFF

|

<

e 3

| — TIR SCAN STOP |
\If

VNIR_OBSERVATION

MODE (WAIT 60 SECS)
SWIR STANDBY MODE
TIR STANDBY MODE

— CSP TIR DATA PROCESSING OFF

. — TIR SCANNER POWER OFF .
(WAIT 10.240 SECS) RTCS # 4

!
|
| — TIR OPERATION POWER OFF

- — TIR DATA TAX] A ON
— SWIR DATA TAX] A ON 1 RTCS =13
— VNIR] DATA TANX] A ON

L VNIRZ DATA TAX] A ON

| —

| STANDBY MODE

[

Fig4.1-4 VST Simuhaneous Observation(Stereo) Sequence(2:2)
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STANDBY MODE

— VNIR OBSERVATION MODE SET
(WAIT 2 SECS)

b e — -
53

VNIR
PREPARATION

} (WAIT | MIN)

| — VNIR NORMAL GAIN SET

1

' — VNIR2 DATA PROCESSING ON
(WAIT § SECS)

' — VNIR2 DATA TAX] A ON

4\

VNIR STEREO OBSERVATION MQDE (16 MIN
(MAXY)

— VNIR2 DATA QL FLAG ON

— VNIR2 DATA Q1L FLAG OFF

— \"NIPJI DATA PROCESSING CFF
— VNIR1 DATA PROCESSING OFF
— SWIR DATA PROCESSING OfFr

— VNIR STANDBY MODE SET

STANDBY MODE

Fig.4.1-6 V'NIR Steree Observation Sequence

*— VNIR MODE SET (A SEL\HC SET.TABLE CANCEL OFF)

RTICS %6
Activity =9
AST_START_V
_STEREO_OBS.|
RTCS = 12
} Acnviny = 43

AST_TURN_ON_VNIR2_QL_FLAG.]
} Activity & 46

AST_TURN_OFF_VNIR?_QL_FLAG.]

1

RTCS = 13

r

Activiny: = 10
" AST_END_V_STEREO
_OBS.]

~46-
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STANDBY MODE

: — TIR OPERATION POWER ON
: (WAIT 2.048 SECS)

i — TIR SCANNER POWER ON

| (WAIT 4 SECS)

: — TIR MIRROR ROTATION TO CAL POSITION

i (WAIT 5 SECS)

| — TIR DATA PROCESSING ON
SWIR STANDBY MODE
' TIR AMP PREPARATION
MODE

(WAIT.290 SECS)

|
; — TIR DATA TAXI A ON
[\
SWIR PREPARATION MODE
TIR SHORT-CALIBRATION
MODE

(WAIT 30 SECS)

— TIR DATA TAXI A OFF

;= TIR MIRROR ROTATION TO OBS POSITION AND SCAN START

— SWIR Band4 - 7 NORMAL GAIN SET

(WA]T 2048 SECS)

— SWIR Band$ and 9 NORMAL GAIN SET

| SWIR PREPARATION MODE

ITIR POINTING MODE (WAIT 60 SECS)

— SWIR DATA PROCESSING ON
{WA]T 3 SECSy

— TIR DATA TaX] A ON

— SWIR DATA TaXl A ON

' ST OBSERVATION MODE

—_——
1

/

r RTCS 3

r RTCS = 14
FoOActiviny = 3

I
O
¥

AST_START_S_T_OBS |

RTCS = &

Figd.1-8 ST Simultaneous Observation Sequence (1:2)
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- ASTER - FOT Training
4.2 Calibration Operations

ASTER Calibration Opcrations consist of the followings.
(1) VNIR Calibration
n.zey ga. Optical Calibration Mode (Use of Halogen Lamp)
{h. Electrical Calibration Mode (Use of Electrical Cal Signal)
L\L Dark Calibration Mode ( Use of Dark Arca on F'lrth (Night)
(2) SWIR Calibration
a. Optical Calibration Mode ( Use of Halogen Lamp)
. ieetrical Calibration Mode (Usc of Electrical Cal . Signal)

(3) TIR Calibration
a. Short -Term Calibration Mode ( Use of 270K Blackbody)

b. Long- Term Calibration Mode
— Optical Calibration Mode ( Use of 270K ~340K Blackbody,4timcs)

— Flectrical Calibration Mode ( 3 times between Opt . Cal)
Remarks) ASTER Calibration Activity will be taken place every 17 days.
~50-
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TIR POINTING MODE | (KAIT 60 SECS)

~—T{R MIRROR ROTATION TO CAL POSITION

TIR POINTING MODE | (WAIT 60 SECS:

(WAIT 7 WIN 45 SECS)

—TIR MIRROR ROTATION TO CAL POSITION

TIR POINTI

NG MODE | (KAIT 60 SECS)

2

—TIR DATA TAX) A ON

TIR OPT-CALIBRATION (4th) | (WAIT 30 SECS)

|
}

gt o e

—TIR DATA PROCESSING OFF.
—TIR MIRROR ROTATION TO NADIR POSITION
(WAIT 2 SECS)
—TIR MODE SET
(BLACKBODY: OFF. ELE-CAL : OFF. DETECTOR TEMP:SENS 1)
(WAIT 2,048 SECS)
—TIR SCANNER POWER OFF
(KAIT 10.240 SECS)

1 —TIR OPERATION POWER OFF

STANDBY MIDE

b2

\\

/

AV

Fig. 4.2-1 ASTER Celibration Sequence 2 /7

L RICS %16

-

} RTCS ¥4

Activity £43
AST_TIR_LONG_
\TERN_CAL |BRA-
TIN.

_52_.
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\V/
—VNIR HODE SET
{VHC:TEMP SET.ROUTE:A SEL{LL).
BACKWARD DATA CORRECTION TABLE CANCEL:ON)
(WAIT 2 SECS:
—VNIR CALIBRATION PREPARATION MODZ

VNIR OPT-CALIBRATION PREPARATION MODE (WAIT 7 MIN 50 SECS)

—VYNIR OPT-CAL IBRATION MODE
(WAIT 2 SECS)
—VKIR MODE SET (VHC:TEMP SET.ROUTE:A SEL(ALL).

(WAIT 2 SECS)
~VNIR NORMAL GAIN SET ===
(WAIT 53 SECS) -
—VNIR1 DATA PROCESSING ON
—VNIR2 DATA PROCESSING ON
WAIT 5 SECS)
—VNIRY DATA TAX| A ON
—VNIR2 DATA TAY! & ON

YNIR DPT-CAL IBRATION MODE WAIT 1 KIN

[
i —VNIR DARK-CALIBRATION MODE SET

[\

YNIR DARK-CAL IBRATION MODE (20 SECS/EACH GAIN}
(WAIT 20.48 SECS)
—VNIR HIGH GAIN SET
(WAIT 20. 48 SECS)
—VNIR LOW GAIN SET
(WAIT 20. 48 SECS)

b

—VYNIR2 DATA PROCESSING OFF
~VNIRT DATA PROCESSING OFF
—VNIR STANDBY MODE SET

3

STANDBY MODE

N

BACKWARD DATA CORRECT!ON TABLE:GANCEL:ON)

% RTCS 19

Activity £39
AST WNIR. |

CAL [BRATION I~
R
|

Fig. 4.2-1 ASTER Calibration Sequence (4 7))

TR,
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—VNIR MODE SET
(VHC:TEMP SET.ROUTE:A SEL.LAMP:B .
" BACKWARD DATA CORRECT!ON TABLE CANCEL:ON)
(WALT 2 SECS)

—VNIR CALIBRATION PREPARATION MODE

VNIR OPT-CAL IBRATION PREPARATION MODE | (WAIT 7 MIN 50 SECS)

g

—VNIR OPT-CAL IBRAT ION MODE
(WAIT 2 SECS)
—VNIR MODE SET
(VHC:TEMP SET.ROUTE:A SEL.LAMP:B
-BACKWARD DATA CORRECTON TABLE CANCEL:DN)
(WAIT 2 SECS) )
—VNIR NORMAL GAIN SET__ .
(WAIT 53 SECS) .
—VNIRT DATA PROCESSING ON
~VNIR2' DATA PROCESSING ON
(WAIT 5 SECS)
—VNIR1 DATA TAX! A ON
—VNIR2 DATA TAX! A ON

VNIR OPT-CALIBRATION MODE | ‘WAIT 1 NIN)

1
1

o

—VNiR ELE-CAL IBRATION MODE SET

VNIR ELE-CALIBRATION MODE {2C SECS.EACH GAIN)

(WAIT 20 SECS)
~VNIR HIGH GAIN SET

(WAIT 20 SECS)
—VNIR LOW GAIN SET

WAlT 2C SECS)

‘e

—VNIR2 DATA PROCESSING OFF
—VNIR1 DATA PROCESSING OFF
—VNIR STANDBY MODE SET

STANDBY MODE

—WNIR MODE SET
(VHC:TEWP SET. ROUTE
BACKWARD DATA CORRE

K SEL(ALL?
CTION TABLE CANCEL:OFF)

N/

Fig. 4 2-1 ASTER Calibration Seguence (6 .~ 7)

S

- RTCS #20

SWhetivity £40
AST_VNIR_CALI-
BRATION_2.1

l
o
i

pe ey

* T



-ASTER - FOT Training

4.3 TIR Getter Operations

TIR Getter Operations will be conducted
once/2 years in principle in oder t(?,frecover the
vacuum quality of the TIR detect(;);lg' assembly

In the case of Contingency, TIR shall go to

“Getter Off Mode”.

_58._.



~-ASTER - FOT Training
5. Contingency/Emergency Operations

5. 1 ASTER TMONSs and Inhibit IDs

5. 2 Emergency Procedures

l

_60._



- ASTER - FOT Training
5.1 ASTER TMONs

There are five TMONsand four lnhlblt 1Ds approved
for the ASTER instrument.

(1) ASTER TMONS
2. TMON41 .
b. TMON42

¢. TMON43
- d.TMON44

e. TMON45

(2) ASTER Inhibit Identifiers
a.lnhibit ID#1
b.Inhibit ID#2
c.Inhibit ID#3

d.Inhibit ID#4

_62._
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d. TMON44 —TIR Baseplate Temperature Monitor TMON

This TMON monitors TIR baseplate temperature telemetry and respond
to an under-temperature condition by comma.nclmg a-l+ﬁ-H-S—fJ?E~Kto
Survival Mode. A

d. TMON45 —SWIR Calibration On-time Monitor TMON

This TMON monitors the duration that the SWIR Calibration Lamps are
powered on and responds to on-limes greater than those prescribed by
commanding SWIR Calibration Lamps ofT.

_64__
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Table 5-2 VNIR Cal Lamp On Time Monitor TMON

VNIR Cal Lamp On Timo Monltor TM(N Groujj Options

Groub Outpul Conliol Avtlon when OOLI reaches [ Action when OOL2 reacl
Jroup Output Conlrols QDL-Max OOL-Max
t™on | TIMON Maior | S1OP Inhibit [Cmd Log Inhibit_ nhibit_
Grou Group |Ixccute C‘éllc Alter | Dbit Output  |Report— | Max ID_Stat |Cmd or RTCS to  {ID_Stat {Cmd or RTCS |
i P | Inhibit Freq or);qct Trigger }Sctting ing QoL bit to be |be Scnt bit to be | be Sent
ID ‘ Ena/Dis |Ena/Dis {Ena/Dis |Ena/Dis set sct
42 2 65.53(; 0 ENA ENA ENA ENA 12 . 1 O?l‘l Command 0 1:S1_NOOP
Q0L1 COMMAND =
AST_SET_V_MODIE:L to STANDBY
Telemetry Mnemonic # Bits Type BDU (ERT) Major Cycle | Frequency Cal Curve
AST_BR_C_A_ON_OFF I Pasa|vo l]llll\'_@ ASTER BDU ' 8.192 0=0N/1=01
AST_BR_C_B_ON_OFI* -1 Passive Bilevel ASTIIR BDU 8.192 0=0N/1=0l
AST_BR_V_MAIN? 1 Serial ASTER ERT 0 1.024 0=0FI/1=0
AST_BR_V_1S4 | Serial ASTIER ERT 0 1.024 0=0FI/1=0

L e lb

1aor ¥
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Table 5-4 TIR Baseplate Temperature Monitor TMON

TIR Baseplate Temperature Monitor TMON Group Options
\ A _ ' | Action when OOLI reaches | Action when OOL2 reache:
| Group Output Controls OOL-Max OOL-Max
TMON | IMON Major Stop Inhibit {Cimd Log i |Inhibit_ N Inhibit_ _
Group Gro."l_’ Lxccule Cycle Alter bit Output  |Report- | Max JD_Stat [Cmd or RTCS to  [ID_Stat {Cmd or RTCS to
i Inhibit  |I'req offset | Tripger fSctting ) 00L  [blttobe Jbe Sent bit to be {be Sent
1D " |Eaa/Dis |Ena/Dis | Ena/Dis |BlwDis Bl ' sct
44 6 8.192 0 ENA | ENA | ENA | BNA 3 1 “RTCSH | 0 [S1_NOOP
RTCS# 1 => TIR OF L. (Any Mode Lo LIR Suryvival Mode)
Scec attachment Page L1 '
Telemetry Mnenionice I Bits Type BDU (ERT) Major Cycle | Frequency | Cal Curve #
AST_BR_C_A_ON_OFF 1 Passive Bilevel ASTER BDU - 8.192 0-ON/1=0OFF
AST_BR_C_B_ON_OFF 1 Passive Bilevel ASTER BDU - 8.192 0-ON/1=0OFF
AST_BR_T_STBY_I'S ] Serial ASTER BERT 0 1.024 0=0F1/1=0N
AST_TR_T_BASEPLATE 8 (UD) ~ Passive Analog ASTER BDU - 8.192 19-81
PIRR R



YNIR Cal Lamp Temperature Monitor TMON Test Description

Subgroup Ti Mnemonic Operator / Operator / Raw FFalse 7ath Action | “Truc Path Actic
' Engincering Valuc Counl
CSP POWER ONTEST (A ON.OR. B ON)
0 AST_BR_C_A_ON_OFF - ON =0 PNT ISG:
Y AST_BR_C_B_ON_QFF - ON = 0 INL JSG
VYNIR ON TEST (MAIN 2 ON)
l AST_BR_V_MAIN2 - ON -] INL PNT
TEMPERATURE CHECK VSP1 (YELLOW HIGH LIMIT » 00L)
] AST TR_V_V5DP1 »35°C < 19 : PNT QoL
LAMP ON TEST (POWER SUPPLY 4 ON)
1 AST_BR_V_PS4 = ON =] (INI. PNT
LAMP SIDE SELECT CHECK (IF B GO TO SUBGROUP 2)
| AST_BR_V_LAMP_AB =A =] ISG PNT
LAMP SIDE A TEMPERATURE CHECK (YELLOW HIGH LIMIT ='O0L) -
n [AS'I'__'rR__v___i AMP_A > 61 °C <16 INL QOL.I
LAMEP SIDE B TEMPERATURE CHECKS (YELLOW HIGH LIMIT = QO1.)
2 AST_TR_V_LAMP_B >61°C <16 INL 0O0L1

I“ig 5-1 VNIR Cal Lamp Temperature Monitor TMON

T
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TIR Detector Temperature Monitor TMON Test Description

SU‘J‘B"OUP Tlm Mnenmonic Operator / Operator / Raw Falsc Path Action Truec Path Ac!
Engincering Valuc Count -
CSP POWER ONTEST (A ON .OR, B-ON)
0 {AST_BR_C_A_ON_OFF ~ ON = () PNT J5G
0 AST_BR_C_B_ON_OFF - ON -0 INL 1SG
TIR ONTEST (STANDBY POWER SUPPLY O:N ] i
AST BR_T_STBY_PS = ON =1 INL PNT
-TIR DETECTOR ON TEST (OPERATIONAL 1’_OWER SUPPLY ON)
I AST_BR_T_OPR_PS . = ON =] INL PNT
TEST DETECTOR OVER TEMPERATURE (RED HIGH TEST)
1 AST TR_T_DETECTOR > 100 °K <226 INL OOLI

I'ig 5-3 TIR Detector Temperature Monitor TMON

R
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SWIR Cal Lamp ON TIMIl Monltor ’J.‘MON "Test Description

Subgroup Tlm Mnemonic Operator / | Operator/ Raw | False Path Action | T ruc Path Actic
Engincering Valuce Count .
LCSP POWER ONTEST (A ON.OR. 3 ON)
AST_BR_C_A_ON_QOFF = ON =0 PNT ISG
-0 | AST BR_C B _ON_OFF _ = ON =0 INL ISG
' SWIR ON TEST (MAIN POWER SUPPLY ON) -. i |l
1 AST_BR_S_MAIN_ON_OFF = ON =0 ' INL. PNT
| SWIR LAMP ON TEST (LAMP POWER SUPPLY ON)
1 AST BR_S_CAL_LAMP_PS -ON -1 INL OOLI

Fig 5-5 SWIR On Time Monitor TMON

AT

_74._.
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INHT BT T IDHOOT:
AST SET T MODE]

AST ST S MODE|

AST SET S MODIE2

AST-SEET S MODI3

AST SET V_MODEI

AST SET V_MODI3

AST TURN ON_S_DTI.

AST _TURN_ON_S PTG

AST MOVE T MIRROR TO CAL POSITION
AST TURN_ON_C_VDP!

AST TURN_ON_C_VDP2

AST TURN ON_C_SDP
AST_TURN_ON_C_TDP

AST TURN ON C V1 _A

AST TURN ON_C V2 A

AST TURN ON C S A

AST TURN ON C T A

- ——
PRp——

__76.._.
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I NI T BT ITDHOO 3 :

RTCS 422 V/S/T Quick look Flags ON
RTCS #23 V/S/T Quick look Flags OFT°
RTCS #25 VNIR Quick look Flags ON
RTCS #26 VNIR Quick look Flags OFF
RTCS #27 VNIR Launch Lock A Off
RTCS #28 VNIR Launch Lock B Off

TR
PR

[ NITTDBTITT IDH#HOOA4
RTCS #24 Survival Modc Entry

__.7 8_.



Table 5.2 Red/Yellow Limits Responses(1/6)

D Mnemonic RedLow | YelLow YelHi RedHi RL resp RH resp
3747 AST BR V ENCODER LED -1.0 0.0 20 2.0 N/A N/A
3752 AST BR V MOTOR CONT ~1.0 -1.0 20 2.0 N/A N/A
3757 ASTBR V PTG'M LIMIT -1.0 -1.0 1.0 1.0 N/A ast vnir off
3758 AST BRV PTG P LIMIT -1.0 -1.0 i.0 1.0 N/A ast vnir off
3759 AST BR V STEP PULSE -1.0 -1.0 1.0 2.0 N/A N/A
2202 AST IR G INPUT -3.5 -3.5 2.0 3.0 N/A ast all off
2199 AST IR M CLR QUT -1.0 -1.0 1.3 1.4 N/A ast all off
2189 AST IR M MPSA INPUT -1.0 -1.0 4.95 5086 N/A ast all o
2193 AST IR M MPSA OUT -1.0 -1.0 16.5 16.87 N/A ast all off
2190 AST IR M MPSB INPUT -1.0 -1.0 495 5.06 N/A ast all off
2194 AST IR M MPSB OUT -1.0 -1.0 16.5 16.87 N/A ast all offl
3764 AST IR S CLRI -1.0 -1.0 0.8 1.0 w N/A ast swir off
3765 AST IR S CLR2 -1.0 -1.0 0.8 1.0 1Y N/A ast swir ofl
3766 AST IR S CLR3 -10 ~1.0 0.8 1.0 Y NZA ast swir off
31617 AST IR 5 CLR4 -1.0 -1.0 0.8 1.0 - N/A ast swir off

(3768 ) AST IR T CLR DRIVE . -1.0 -1.0 0.8 {4.0) -N/A N/A
3769 AST IR T SCAN MOTORI -1.0 -1.0 0.92 T0 N/A ast tir off
3770 AST IR T SCAN MOTOR2 -1.0 ~-1.0 0.3 04 N/A ast tir ofl
3841 AST SR S ERROR CMD -1.0 -1.0 1.0 256 N/A N/A
3847 AST SR T P ANGLE -8.8 -8.64 19.9 20.0 ast tir off ast tir off
3853 ~_ AST SRV PTG ANGLE -999.99 | -24.05 24.05 999.99 N/A N/A
2252 AST TR C HCE -15.0 ~-10.0 40.0 50.0 ast all off ast all off{
2249 AST TR C PSU A -15.0 -10.0 40.0 50.0 ast all off ast all off

2250 AST TR C_PSU B -15.0 -10.0 10.0 90.0 ast all off ast all off
2251 AST TR C RGEF POINT - -15.0 -10.0 40.0 50.0 ast all off ast all off
2231 AST TR M MPSA -28.0 -25.0 50.0 55.0 ast all off- ast all off
2232 AST TR M MPSB ~-28.0 -25.0 50.0 55.0 ast all off ast all off
2257 AST TR M MPSC -28.0 ~-25.0 50.0 55.0 ast all off ast all off
3854 AST TR S AMP DEWAR A ~-20.0 ~10.0 - 35.0 40.0 ast swir off ast swir off
3855 AST TR 5 AMP DEWAR B -20.0 -10.0 45.0 953.0 ast swir off ast swir off
3896 AST TR S CAL -20.0 -10.0 45.0 55.0 ast swir olf ast swir off
3872 AST TR S CAL LAMP ~-20.0 =100 35.0 40.0 ast swir off ast swir off

3858 AST TR S COLLECTOR! 8.0 t3.0 28.0 330 ast swir off ast swir off

3860 AST TR S COLLECTOR?2 8.0 13.0 280 33.0 ast swir off ast swir off
__80_
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Table 5.2 Red/Yellow Limits. Responses(3/6)

1D Mnemonic Rediow | YelLow Y elHi RedHi RL resp RH resp

3888 AST TR T AMPS 2.0 10.0 38.0 43.0 ast_tir off ast_tir_off
J8ag AST TR T AMP6 2.0 10.0 38.0 43.0 ast tir off ast tir off
2247 AST TR T BASEPLATE -28.0 -20.0 50.0 58.0 ast_tir off ast tir off
6620 AST TR T BBCONT 2.0 10.0 50.0 58.0 ast_tir off ast_tir off
2243 AST TR T BLACKBODY -20.0 ~18.0 78.0 80.0 ast_tir off ast_tir off
3890 AST TR T CHOPPER 20 10.0 35.0 48.0 ast tir off ast_tir off
<IEIR) AST TR_T CLR_CONT 340> ] 80 10.0 42.0 (N/A Y ast_tir off
2248 AST_TR_T_GLR CONTROL -20.0 -20.0 40.0 18.0 ast tir off ast_tir_off
(3092) AST TR T CLR OUTI £34.0) 8.0 40.0 420 (N7RS ast tir off
(3893~ AST TR T CLR_ OUT2 <3407 8.0 40.0 12.0 cN7A> ast_tir off
(3894 ) AST TR T CLR OUTJ {x340) 8.0 40.0 420 (R7A) ast tir off
3895 AST TR T DETECTOR 60.0 75.0 85.0 100.0 i N/A ast_tir off
3896 | AST TR T LENS HOLDER 2.0 16.0 21.0 330 | i dst tir off ast tir off
3897 AST TR T OPR PS 2.0 10.0 50.0 58.0 ast tir off ast_tir off:

| 3898 AST TR T PROCESSORI 20 10.0 50.0 58.0 ast tir off ast_tir off.
3899 AST TR T PROCESSOR2 2.0 10.0 50.0 58.0 ast tir off -ast_tir off
2246 AST TR T RADIATOR -50.0 -50.0 50.0 58.0. N/A ast_tir off.
3900 AST TR T RADIATORI 0.0 00 | 2730 283.0 N/A ast tir off
3901 AST TR T RADIATORZ 0.0 0.0 273.0 283.0 N/A ast tir off
3902 AST TR T SCAN CONTI 2.0 10.0 40.0 58.0 ast tir off ast_tir off
3903 AST TR T SCAN CONT2 20 - 100 [ 400 58.0 ast tir.off ast_tir off
3904 AST TR T SCAN MIRRCR -18.0 -10.0 25.0 38.0 ast_tir off ast tir off
2245 AST TR T SCAN MOTOR -28.0 | - -20.0 50.0 63.0 ast _tir off ast _tir off
3905 | AST_TR.T_SCAN MTR -180 | -100 10.0 18.0 ast _tir off ast tir off
3906 AST TR I STBY PS 20 10.0 50.0 5H8.0 . ast tir off ast tir off
3907 AST TR T T SCOPE 2.0 12.0 220 33.0 ast_tir off “ast _tir off
2244 AST TR T TELESCOP -20.0 -18.0 50.0 58.0 ast tir off ast_tir off
2234 AST TR V BACKWARD -8.0 -3.0 37.0 42.0 ast vnir off ast vnir off
3908 AST-TR V BAND1 120 17.0 280 33.0 ast vnir off ast vnir off
J909 AST TR V BAND?2 120 17.0 280 33.0 ast vnir off ast vnir off
3910 AST TR V BAND3JB. 12.0 17.0 30.0 35.0 ast_vnir off ast vnir off
3911 AST TR V. BAND3N 12.0 17.0 28.0 33.0 ast_vnir off ast_vnir off
2237 AST TR V ELECTRO -20.0 -17.0 39.0 44.0 ast vnir off ast_vnir off
3912 AST TR V ENCODER -120 -7.0 370 420 ast vnir off ast vnir off

?.:'ﬂm"
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Table 5.2 Red/Yellow Limits Responses(5/6)

iD Mnemonic RedlLow | YellLow YelHi RedHi RL resp RH resp
3936 | AST VR S AD BAND4 1.0 4.0 50 16.0 N/A N/A
3937 AST VIR § AD BANDS -1.0 4.0 50 10.0 N/A N/A
3938 AST VR S AD BANDG - -10 40 50 10.0 . N/A N/A
3939 AST VR S AD BAND7 -1.0 4.0 50 10.0 N/A N/A
3940 AST VIR 5 AD BANDS -1.0 40 50 10.0 N/A N/A
3941 AST VR S AD BAND9 -1.0 40 50 10.0 N/A N/A
3942 AST VR S CAL LAMP A 0.0 0.0 9 66 100 N/ A ast swir oflf
3943 AST VIR S CAL LAMP B 0.0 00 9.66 10.0 N/A ast swir off
3444 AST VR S MOTOR AMPL -1.0 —-1.0 3.8 4.0 N/A ast swir off
3945 AST VR S OPT MON A -1.0 -10 2.0 10.0 N/A N/A
3946 AST VR S OPT MON B -1.0 -1.0 50 10.0 N/A N/A
3947 AST VR S TLM CMD1 0.0 0.93 il 5.1 ast swir off ast swir off

3948 | AST VR S TLM CMD? 0.0 1.95 2.13 5.1 i ast_swir off ast_swir off
3949 AST VR S TLM CMD3 0.0 3.99 417 51 ast swir off ast swir off
662 | AST VR T CHOPPER 40 46 54 5.6 ast tir off ast tir offl
3950 " AST VR T OPR PSI 4.4 46 5.4 5.6 ast tir off ast tir off
3951 AST VR T OPR P52 90 9.2 10.8 11.0 ast tir off ast tir off
3952 AST VR T OPR PS3 -11.0 -10.8 -92 -9.0 ast tir off ast tir off
3953 | AST VR T OPR PS54 10.8 110 13.0 13.2 ast tir off ast tir off
3954 AST VR T OPR P33 -13.2 -13.0 -11.0 -10.8 ast tir off ast tir off
3955 AST VR T STBY PSI 44 46 5.4 6.5 ast tir-off N/A
3956 AST VR T STBY PS2 8.0 9.2 10.8 11.0 ast tir off ast tir off
a9a7 AST VR T STBY PS3 -11.0 -10.8 -9.2 -9.0 ast Lir off ast tir off
058 | AST VIRV_BANDI REF 0.0 3.9 A1 5.1 | ast vnir off ast_vnir off

13959 AST VIR V. BAND2 REF 0.0 39 4.1 5.1 ast vnir_off ast_vnir off
3960 AST VR V BAND3B REF 0.0 3.9 4.1 5.1 ast vnir off ast vnir off
3961 AST VR V BAND3N REF 0.0 39 4.1 5.1 ast vnir off ast vnir off
3962 AST VR V ECALI 0.0 2.7 34 5.1 ast vnir off ast vnir off
3963 AST VR V ECAL?Z 0.0 2.7 J4 5.1 ast vpir off ast vnir off
3964 AST VIR V ECAL3 0.0 2.7 3.4 5.1 ast vnir off ast vnir olff
3965 AST Vi1V ECAL4 0.0 2.1 34 5. ast vnir off ast vnir off
3966 AST VRV PHOTOIA 0.0 1.0 5.0 5.1 -ast vnir off ast vnir off
3967 AST VR V PHOTOIB 0.0 0] 50 5.1 ast vnir off ast vnir ofl
3968 AST VR V PHOTOZA 0.0 1.0 50 51 ast vnir off ast vnir off

LA e
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Ste)

Comments

1D Mnemonic - RedLow | YelLow YelHi RedHi
3863 | AST. TR S DEYTECTOR N 15.0 75.0 85.0 100.0 K Larson is developing proc to enable limils after Cooldown is complete
3864 | A SJ__IB_S__D_E_IEQ TORW | 750 750 850 | 1000 |K. Larson is developing proc to enable limits afler Cooldown is complete
2247 | AST_TR_T_BASEPLATE -28.0 ~200 500 58.0  |Limits will be changed to 12,15,35,38 by procedure & hours after TIR cooldown is complete
2248 | AST TR.T CILR.CONTROI.| -28.0 -20.0 40.0 48.0  |Limils to be changed to 2, 10, 40, 42 by procedure 6 hours afler TIR cootdown is complele
2245 | AST TR T SCAN MOTOR -28.0 -200 90.0 630 |Limits lo be changed o -18, -10, 40, 48 by procedure 6 hours aiter TIR cooldown is complete
2244 | AST TRV TFLESGOR =200 -180 50.0 28,0 |Limils wilt be changed lo 2, 10, 25, 33 by pracedure 6 hours afler TIR cooldown is complete
22317 AST TRV I TG TRO -20.0 =170 39.0 44.0  |Limits lo be changed to -10, -8, 32, 36 by procedure 6 howrs after VNIR is firsl commanded lo Standby n
2233 AST TR V_NADIR -7.0 -2.0 38.0 43.0  |Limits witl be changed lo 15, 18, 24, 27 by procedure 6 hours afler VNIR is firsl commanded lo Slandby 1
2235 AST TRV PREAMIPI -30.0 -26.0 46.0 51.0 [Limits will be changed lo -11, -7, 40, 45 by procedure 6 hours after VNIR is first commanded lo Standby !
2238 AST TRV VHC TEMP -16.0 -13.0 430 48.0  |Limils will be changed lo -7, -5, 36, 40 by procedure 6 hours afler VNIR is firs| commanded 1p Standby M

J—
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ASTER Data Acquisition and Distribution
Scenario

EOS-AMI_
ASTER Sensor TDRS
T uS
/ Downl ink | ATLAS I
Sci?nce qata
Direot Domlink _yopgy iy
/ data r
= > Level 0 data
DS Expedited DaiaISet |
Ielemetry data/ EOSDIS
i — Activity , .
Product ¢ TDAR DP Product Product* ‘ ?DAR. DPR
User {ﬁﬁ%, User
Pacific Link
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ASTER Data Acquisition and L0/L1
Processing Scenario A TEP

(1) Capture Users data acquisition request(DAR,STAR,ETR)
(2) Build ODS (ASTER GDS)
(3) Generate ASTER Commands & Uplink to ASTER
(4) Observation
(5) Generate L0 data & transfer to ASTER GDS
A) PDS - Media(D3 tape)
B) EDS - Communication Network
(6) Generate L1 Data & transfer to EDC

ASTER GDS FOT Training 3 ERSDAC. July 13,1999



ASTER GDS System Configuration A‘:‘F“l‘ I]‘

o [ mmm—— N

Subsystem(GSMS)

r Biget /~ ASTER @:ience Data Processing Segment(SDPS“
: Rece'.v NY g %peratlon Data Archive and
E Station . egment Distribution Subsystemlgy,| Product Generation
;\ (DRS) ”: (AOS) P (DADS) " Subsystem(PGS)
""""""" | 1cc IST ¢
\'I icos (| 1ass / Information Management | gep! CMS
. Subsystem(IMS) :
NASA EOSDIS [«—> Users
ICC: Instrument Control Center IST: Instrument Support Terminal
ICOS: Instrument Control Operations Subsystem CMS: Customer Management Subsystem

IASS: Instrument Analysis Support Subsystem

ADNéASTER Data Network) and SISS(Software Implementation Subsystem) are also included in
ASTER GDS

ASTER GDS FOT Training 4 ERSDAC, July 13, 1999




ASTER Data Flow from Terra to ASTER GD A{:T t;t:

~JDR
TERRA 1 FDF
] EOC
LM
——--—-__’ A
EDQS o | +| EMOS
/ i AS P-aids
19 ] ODS | [DAS
3
% - A
I ¥
0 M »i IASS || ECS-IST
¥ - PDS(Tape) '
e bbbt > DsT lAS
4 GSFC / DAAC EDS____ ,I,! sops o_ <«
DRS D RDS (Network) > ' Ges 1
ASTER/ GDS

ASTER Operation Data Flow
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Document List (1) IRD,ICD,etc.

510-ICD-EDOS/ASTER, ICD Between EDOS and ASTER GDS, 18]Signed

Dec 1997, Revision 2

505-41-18, IRD between ECS and MITI ASTER GDS Project, July|Siend

1995

505-41-34, ICD Between ECS and Aster GDS, Revision D, Nov 19938

Signed

AG-E-E-2060-R00, IRD between ASTER Japan IST and ASTER U.S.
IST-US, Mar 1997

Signed

540-037, ICD Between EBnet and ASTER GDS, Sep 1997

Signed

SSI&T Procedures Document Between the GSFC ESDIS Project and
the ASTER GDS for the ASTER Level-1 Software, 25 Mar 1997

Signed

ASTER GDS/EGS Overall Test Agreement, Baseline, 3 Feb 1997

Signed

Letter of Agreement, 13 Jun 1997, (NASA-MITI cost sharing
arrangement for the electronic networks needed for the joint ASTER
Ground Data System)

Signed

505-10-11, PIP Volume II — Ground Data System, ASTER and ESDIS

Signed

and EOS-AM Projects, Revision A, September 1997

ASTER GDS FOT Training A ERSDAC, July 13, 1999



Document List (2) Operation Agreements 1/3 ASTEP\

No Document Namc Japan US Side Signer(J) Signer(US) POC(J) POC(US) Status Remark
Side ' :
1 {OICD ASTER |AMI/FOS [M.Kudoh M.Kavka |A.Miura D.Ramey Done A.Johns
Instr. H.Watanabe ]C.Scolese
GDS D.Perkins
_ T.Anders
2 |OA Between FOT and [GDS FOT H.Watanabe [B.Kofen A.Miura D.Rar?ncy, Being M Rackley
ASTER GDS | reviewed by
both parties
3 |OA Between EDOS and|GDS EDOS H.Watanabe |G.Alcott R.Takamura |T.Rykowsky |Being
ASTER GDS ' A.Krimchansky |reviewed by
' both parties
4 |OA between GDS  |EBnet H.Watanabe |G.Knoble |J.Mashige [J.Smith Being
Nascom revicwed by
and ERSDAC for EBnet
Management and
Operation of the [P
Network
ASTER GDS FOT Training 7 ERSDAC, July 13, 1999




Document List (2) Operation Agreement 2/3 Aﬁwmt f"”

No| Document Name | Japan US Side Signer(J) Signer(US) POC(@J) |POC(US) Status Remark
Side _ '
5 |OA between EDC |GDS EDC DAAC {H Watanabe [T Kalvelage |R.Takamura [M.Benson Issuel
DAAC and ASTER Issue2
GDS Issue3
; Issued
6 |OA between GSFC |GDS GSFC H.Watanabe |S.Kempler R.Takamura [C.Harnden IssueS
DAAC and ASTER DAAC Issue6
GDS
7 |OA between IST at [GDS JPL H.Watanabe |M.Pniel A Miura D.Wenkert Being
ASTER GDS and | reviewed by
US IST at JPL GDS :
8 {Total Cloud GDS EOSDIS H.Watanabe |TBD A.Miura M.Schwaller [Being R.Sinha
Coverage Prediction reviewed by
System QA GDS
g |OA between GDS H.Watanabe {D.Perkins |TBD TBD TBD First Cut
ASTER GDS and Draft
EQOSDIS on B&
A(TBR)
ASTER GDS FOT Training ERSDAC, July 13,1999



Document List (2) Operation Agreement 3/3 ASTEP\

1 Describe Procedure for L1 DB update
2 Describe the value for L1 DB update Event Notification Email Account ID

3 Describe EDAAC email address for GDS to send a notification described in paragraph 4.3.4
4 Describe a POC for coordinating DAR User Profile

5 Define and Describe Recovery procedure on EDS transfer failure
6 Define and Describe Procedure to provide OSF associated with US EDS

|
|

" ASTER GDS FOT Training 9 ERSDAC. July 13, 1999



DITL Time Line ASTm

-21days -2days -27hours  -l4hours  -7hours -2hours 0 +1days
Generate STS Generate Update Late Change ODS Uplink Target
ODS ODS
D AI] Limit Cloud Evaluation/Latest DAR
ICC, IST/ASTER GDS
A [
QDS _
STS | . N\ ODS Update
fe ou.rce n Agtivity| w Lindit Detail¢d Activity
Conflict Sdhedulg .. Sctledule
Detatled Activity
5 " Schedule
EOS/ EOSDIS

ASTER GDS FOT Training /0 ERSDAC., July 13, 1999



Detailed DITL Operation (1) A&irftl.‘;f‘

Following are the Actions during the DITL based on the ASTER GDS point of view.
(*) means EOC related Action. _

Below are the Actions, which are mostly in time sequential order.

| .Generation of STS(Short Term Schedule) and Sending it to EOC(*)

- After sending STS, PRS should be received and confirmed
2.Reception of the Planning Aids, their Processing and Confirmation(ICOS1) (*)
3.Reception of the DAS, their ,Processing and Confirmation (ICOS1) (*)
4.Confirmation of the SCS(S/C Contact Session) (*)

- Confirmation of the update of SCS time
5.Input of ETR(Engineering Team Request)(ICOS1)

- GDS plans to input ETR-CAL
6.Generation of ODS( One Day Schedule) (ICOS1)

- Based on the ETR, the ODS will be generated.

ASTER GDS FOT Training /) ERSDAC, July 13, 1999



Detailed DITL Operation (2) WTER

7.Sending the ODS( ICOSI1) to EOC (*)
- The ODS will be sent to EOC.
- The time for sending will be confirmed.
8.Reception of AS ( Activity Schedule) and its Processing (ICOS1) from EOC (*)
- Confirmation of the time of the reception
- Check whether there is any constraint :
- Decide the actions to be taken when there is constraint
- Modification of ODS and re-sending it to ECS
9.Reception of the Cloud Information, their ,Processing and Confirmation(ICOS1)
(*)
10.Generation of Late Change ODS (ICOS1)
- Modification of the ETR-CAL
- Modification of the ODS

jl

ASTER GDS FOT Training /2 ERSDAC, lJuly 13, 1999




Detailed DITL Operation (3) ﬁ “' L ':\,

11.Sending the Late Change ODS( ICOS1) to EOC (*)
- The ODS will be sent to EOC.
- The time for sending will be confirmed.
- Reception of AS ( Activity Schedule) and its Processing (ICOS1) (*)
- Confirmation of the time of the reception
- Check whether there is any constraint
- Decide the actions to be taken when there is constraint
- Modification of ODS and re-sending it to EOC
12.Specifying Uplink ODS ( ICOS1)
- After receiving constraint-free AS, specify Uplink ODS

W
ASTER GDS FOT Training /3 ERSDAC, July 13, 1999



issi R € mtltb‘
EDS Transmission Am -

ECS <«— ! > ASTER GDS
GSFC :
EDOS DAAC E ADN (GSMS) DADS AOS
|_Eospun ) | «EDS Data lnfo

(1 | ___EDN (ED$ DataNotice) | o

p i EDR (ED$ Data Request) (2)
EDS Data ftp-put
| EDDN (EDS Distribution Note) J

EDS Data Del'ivery Requiremen}

EDS Dati ftp-pet (4;

-__—.—________—_...-__——-———-———'—-—-—_'-"-—
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Preparation at AOS for EDS/PDS processing AS‘ Et?

1. AOS gets information on what area on the Earth and when users want to take
observation by ASTER Instrument.
2. AOS evaluates user requests coordinating with EOC and determines
(1) What areas, when and by which ASTER sensor to be observed
-Build ODS -.
(2) What data product scenes(granules) Observed data is to be processed to,
when those scene data will have been observed and what area those scenes will
have covered
-Generate Observation Schedule Information

==L s e ——— ey ey T
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Scenario for selecting EDS/PDS processing A'ﬁmt tf

How to select EDS or PDS processing:

(1) Information of the Scene that will have been observed is written as an entry in
Observation Schedule Information.
(2) Observation Schedule Information is produced by AOS in accordance with ODS.
(3) The information is transferred to DADS from AOS in advance of EDS and PDS
arrival. Observation Schedule Information is stored in Observation Schedule
File(OSF) at DADS.
(4) DADS produces Product Generation Plan for PGS to generate Products based on
Observation Schedule Information.
(5) Each entry in Observation Schedule Information has an EDS flag in it. EDS flag
represents whether the scene has been observed as an EDS or not. |
(6) On receipt of EDS/PDS, DADS/PGS processes the data as follow:

A) Scene with EDS flag set on is processed in Expedited manner.

B) Scene with EDS flag set off is processed in Non-expedited manner.

ASTER GDS FOT Training /6 ERSDAC, July 13, 1999



Back ground: Since QL flag is one-bit data, GDAAC can not distinguish Japan-
requested EDSs from US-requested EDSs. Therefor, following process is needed,

Scenario for selecting Japanese requested EDSs

(1) Each EDS Scene that was requested by Japan has an entry in EDS Data
Information. Any EDS Scene that was requested by US has no entry in EDS Data
Information. :

(2) EDS Data Information is produced by AOS in accordance with Observation
Schedule Information. EDS Data Information has time of the first and last CCSDS
packet of EDS for each EDS.

(3) The information is transferred to DADS from AOS in advance of EDN arrival
from GDAAC.

(4) EDN has also time of the first and last CCSDS packet for EDS.

(5) On receipt of EDN, DADS compares time of the first and last CCSDS packet for
EDS stored in EDN with those in EDS Data Information. If the former match the
latter with some tolerance, DADS sends EDR corresponding to EDS data
Information to GDAAC. Otherwise, DADS sends no EDR to GDAAC.

W =————— —
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Scheduler Function (1) X : a-l ll y

1.Scheduler’s Function

-Based on the area requested by users (xAR Data Base),
Scheduler calculates “score” for each possible data acquisition scenario.

-According to the scores given to each scenario, Scheduler will generate
observation schedule which has the highest score value.

-The observation schedule is defined as a series of the “activities”. Basic
observation schedule is one day long and known as ODS ( One Day
Schedule). There is another schedule which is 7 week long and known
as STS ( Short Term Schedule ).

-The score will be calculated by the priority function that reflects
* Predicted cloud coverage
+ User category
* SWIR Pointing Number
» Data Collection Category
+ Urgency
*+ Area Remaining

—_— st ——rire— . s ==
e S ——
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Scheduler Function (2) \e g:|~ I. l.:

2.Input to Scheduler

2.1Dynamic Inputs

-Planning Aids (from EOC)

-Total Cloud Cover (from NOAA via Larry Server)

-XAR Data Base 7Py
DAR(Data Acquisition Request) from IM 5@ A8s @ ASTER GDS
ETR(Engmeermg Team Request ) from [ASS @A0S @ASTER GDS
STAR(Science Team Request) from IST@ AOS @ ASTER GDS

2.2Static Inputs
-Instrument Constraints ( 8min./Orbit, 16 min./ 2 Consecutive Orbits, 5

Operation Modes)
-Priority Function ( User category, Cloud Cover, xAR Category, etc)Outputs

from Scheduler

ASTER GDS FOT Training /9 | ERSDAC. luly 13, 1999



Scheduler Function (3) AQ‘T l-L t v

3.Major Outputs |
-ODS (One Day Schedule )
24 hour long 20:00z—20:00z of next day + 6 hours
-STS ( Short Term Schedule)
1 week long, every week

4.Statistics
-Success of xAR
DAR Budget Control
Success for STAR
-SWIR Pointing Number

ASTER GDS FOT Training 20 ERSDAC, July 13, 1999



. ~ o ﬁ.-'ﬁtﬁ""f!ﬁ :: "::.v
Reception of PDS g' E [‘lf:‘

Product Data Set (PDS)
- EDOS produces PDS by media
- EDOS sends Physical Media Unit Delivery Record
(PMUDR) to GDS
- GDS / PGS ingests PDS, and process Level 1A,1B
product
- GDS processes higher level product

Ww
ASTER GDS FOT Training 2/ ERSDAC. July 13, 1999



AOS Network (1) ASTm
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aos!
aos2
aosl
aosd
a0s5
a0so
aos?
dos8
aos9
aosi0
aosll
aosl2
aosl3
aosl4
aoslS
a0s16
aos-prl
aos-pr2
a0s-pr3
aos-pr4
aosl?
a0s-pr5
aosl8
aos-sgl
aos-sg2
aos-sg3
aos-sgd

AOS Network (2)

210.138.100.33
210.138.100.34
210.138.100.35
210.138.100.36
210.138.100.37
210.138.100.65
210.138.100.66
210.138.100.67
210.138.100.68
210.138.100.38
210.138.100.39
210.138.100.69
210.138.100.70
210.138.100.71
210.138.100.40
210.138.100.41
210.138.100.42
210.138.100.43
210.138.100.44
210.138.100.45

210.138.100.242
210.138.100.243

210.138.100.72
210.138.100.46
210.138.100.47
210.138.100.48
210.138.100.49

Real-time Server

Data Server

Common Backup Server

Disk Array Server |

Disk Array Server 2

XAR Server 1

xAR Server 2

System Management WS 1

System Management WS 2
ECSIST WS |

ECSIST WS 2

Non-Real-Time WS 1

Scheduling WS 1

Scheduling WS 2

Real-Time WS 1

Real-Time WS 2

Printer 1

Printer 2

Printer 3

Printer 4

IST WS

Printer 5

IST Server

MC/Service Guard Package 1 :NFS
MC/Service Guard Package 2 :Syabse, Mail
MC/Service Guard Package 3 :N/A
MC/Service Guard Package 4 :N/A

ASTER GDS FOT Training

13 i ERSDAC,

July 13, 1999



AQOS Out line ASTER

ADN
IMSV —1__ | @ Icc
DADS |, IC0T e
-—.‘\
o ——
EDOS |+ ’ R punll IST IST-US
/ JIASS |«
g ; A
EOC |« =) ECS IST vy
— ‘\’
: - ASM
GSMS | ¢ —
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Functions of AOS (1) m ASTm

* ASTER System Management (ASM)
- Management of AOS hardware , application software,
and LAN
- Security management to AOS user.
- Time management of AOS

- Instrument Control and Operation Subsystem (ICOS)
- Reception of observation request (DAR,STAR,ETR)
- Generation and scheduling of STS and ODS
- Management of Planning aids and Scheduling information

ASTER GDS FOT Training 2t ERSDAC, July 13, 1999



Functions of AOS (2) ASTEP\

-Instrument Analysis Support Subsystem
- Reception of realtime telemetry data and Rate Buffered
Data from EDOS
- Realtime monitor of telemetry
- Replay of telemetry data
- Processing conversion to engineering value
- Off-line analysis of telemetry
- Monitor of science data

- ASTER Instrument Support Terminal
- Input STAR
- xAR monitor
- - Schedule simulation of STAR

ASTER GDS FOT Training . 2.6 ERSDAC, July 13, 1999



Point of Contact

-Mission Operation
Mission Operation Manager
Akira Miura
gds aos_manager@gds.aster.ersdac.or.jp
TEL : +81-3-3533-9380
FAX :+81-3-3533-9383

-Science Operation

SDPS Operation Manager
Junji Mashige
gds_sdps_manager@gds.aster.ersdac.or.jp
TEL : +81-3-3533-9380
FAX : +81-3-3533-9383

ASTER
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INTRODUCTION OF ASTER
(TRAINING FOR THE FOT)
JULY 13, 1999 -

Agenda

ASTER INSTRUMENT OVERVIEW ----- M. KUDOH
OVERVIEW OFF ASTER OPERATIONS ----- F.TAKAHASHI

ASTER GROUND DATA SYSTEM ----- H.WATANABLE
A. MIURA



