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1.2 EOS

m EOS

21

NASA EOS(Earth Observing System)

m EOS

EOS (EOS Science Objective)

ASTER Reference Guide (Version 1.0) Page- 5



m EOS

EOS ASTER 24

EOS
Terra ASTER MODIS (Moderate-Resolution Imaging Spectroradiometer), MOPITT

(Measurements Of Pollution In the Troposphere), MISR (Multi-angle Imaging Spectroradiometer),
CERES (Clouds and the Earth's Radiant Energy System) 4

EOCS Terra

EOS

http://eospso.gsfc.nasa.gov/

Terra

http://terra.nasa.gov/

ASTER Reference Guide (Version 1.0) Page- 6



2 ASTER

2.1 ASTER
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ASTER

(um) | |

1 0.52 - 0.60
VNIR 2 0.63-0.69 15m 8 hits
3N 0.78-0.86
3B 0.78-0.86
4 1.600 - 1.700
SWIR 5 2.145-2.185 30m 8 hits
6 2.185-2.225
7 2.235-2.285
8 2.295 - 2.365
9 2.360 - 2.430
10 8.125 - 8.475
TIR 11 8.475 - 8.825 90m 12 bits
12 8.925-9.275
13 10.25- 10.95
14 10.95 - 11.65
O VNIR : Visible and Near-infrared Radiometer
3B 27.6
(3N)
24 )
5
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3 ASTER

3.1 ERSDAC
ERSDAC ASTERGDS
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104-0054 3 12 1
FOREFRONT TOWER 5F

ASTER
E-mail : user_service@aster.ersdac.or.jp
Tel:03-3533-9388  FAX:03-3533-9390

ASTER GDS ASTER
(http://www.science.aster.ersdac.or.jp/)

4 km*(12 )

ASTER

104-0054 3 12 1
FOREFRONT TOWER 5F

ASTER
E-mail : aodesk@ersdac.or.jp
Tel : 03-3533-9310 Fax : 03-3533-9383

ASTERGDS GDS

GDS
http://imsweb.aster .er sdac.or .j p/ims/html/MainMenu/MainMenu_j.html

GDS
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3.2

ERSDAC ASTER
( 23

)

V(15m)
1A S(30m) 2000 12
T(90m)
V(15m)
1B S(30m) 2000 12
T(90m)
2A02 90m 2002 8
VNIR 2A03V 15m 2002 8
SWIR 2A03S 30m 2002 8
VNIR(2B01V) 15m 2002 11
SWIR(2B01S) 30m 2002 11
TIR(2B0O1T) 90m 2002 11
VNIR(2B05V) 15m 2002 11
SWIR(2B05S) 30m 2002 11
(2B03) T(90m) 2003 6
(2B04) T(90m) 2003 6
V(15m)
3A01 S(30m) 2002 8
T(90m)
V(15m)
DEM Z 4A01Z S(30m) 2002 8
T(90m)
) V VNIR,S SWIR,T:TIR
# ASTER GDS (http://www.gds.aster.ersdac.or.jp/)
ASTER
# CD-ROM
ASTER ( ) ERSDAC

(DC, JCB, MasterCard, VISA )
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3.3 ASTER

ASTER ASTER
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4 ASTER

4.1 ASTER
ASTER 1B
ASTER ERSDAC
ASTER
(http://www.science.aster.ersdac.or.jp/) ASTER
] 1B
1B 1A
1B “UTM” (
Conformal Conic”, “Polar Stereographic”, “Uniform Lat, Lon” , “SOM” )

(“Cubic Convolution” ( ), “Nearest Neighbor”, “Bi-linear”)

ORIENTED”

VNIR 15m SWIR 30m TIR 90m

1B ASTER
HDF-EOS

HDF-EOS
4.2 )

), “Lambert

"PATH

CEOS
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Level-1B Data Product

_l DataDirectory |

Generic Header

Ancillary D ata

VNIR Data VNIR Specific Header |

VNIR Band 1
VNIR Band 2
VNIR Band 3N
VNIR Band 3B

—{ Geolocation Field Data I

—(VNIR Image Data |

I

r'VNIR Supplement D ata

—( SWIR Data l>—|- SWIR Specific Header |

SWIR Band 4
SWIR Band 5
1 SWIR Band 6

SWIR Band 7
SWIR Band 8 _“ SWIR Image D ata |

SWIR Band 9

—i Geolocation Field Data I

—|- SWIR Supplement Data |

TIR Data_{—— TIR Specific Header |

TIR Band 10
TIR Band 11 —{' Geolocation Field Data I
—r TIR Band 12
TIR Band 13
TIR Band 14
' TIR Supplement Data

1B

Data Directory 8,192
Generic Header about 4,000
Specific Header about 9,100
Ancillary Data about 1,728
Supplement Data about 1,379,550
VNIR Image Data 85,656,000
SWIR Image Data 31,794,000
TIR Image Data 5,810,000
Geolocation Data Field TBD

Total about 125 MB
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ERSDAC

Level 2B

Level 4A

1A VNIR, SWIR uint 8 N/A
TIR uint 16 N/A
1B VNIR, SWIR uint 8 N/A
TIR uint 16 N/A
2A02 uint 8 N/A
2A03 uint 8 N/A
W/m2/str/micro meter,
2B0O1V | VNIR int 16 Specific Metadata "Band Scale Factors'
W/m2/str/micro meter,
2B01S | SWIR int 16 Specific Metadata "Band Scale Factors'
W/m"2/str/micro meter,
2BO1T | TIR int 16 Specific Metadata "Band Scale Factors'
2B03 int 16 K (Kelvin) x 0.1
2B04 int 16 Emissivity x 0.001
Reflectance,
2B05V | VNIR int 16 Specific Metadata "Band Scale Factors'
Reflectance,
2B05S | SWIR int 16 Specific Metadata  "Band Scale Factors'
3A01 VNIR,SWIR uint 8 N/A
TIR uint 16 N/A
DEM int 16 m( )
4A01Z DEM int 16 m( )

* uint : unsigned integer, int : signed integer , 8 : 8hits, 16 : 16hits

ASTER

ASTER GDS

ASTERGDS

. http://www_gds.aster.ersdac.or.jp/gds_ www2002/index_j-html

ASTER Reference Guide (Version 1.0)
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4.2 ASTER

m ASTER

ASTER HDF-EOS
HDF(Hierarchical Data Format)
(NCSA  National Center for Supercomputing Applications)

HDF-EOS EOS
HDF ECS(EOSDIS Core
System) (
)
HDS-EOS NASA EOS View
NCSA
(JPL) Fortner
HDF
ERSDAC HDF ASTER BSQ
ASTER Data Opener HDF
ASTER Data Opener

http://www.gds.aster .er sdac.or .j p/gds_ www?2002/service j/u.tools j/u.tools_j.html

HDF
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0S

EOS View HDF-EOS DEC Alpha Digital Unix 4.0 http://www.fortner.com/
HP 9000/735 HP-UX A.10.01
IBM RS-6000 AIX 4.2
Sun Sparc Solaris 2.5.1
2.2( SGI Power Challenge IRIX 6.2 (32
2.3 64 )
PV-WAVE Visual | Intel PC Windows NT/2000/95/98 http://ww.vni .com/prod
Numerics Intel PC Red Hat Linux 6.0 ucts/wave/wave7download
Digital Equipment Digital UNIX 4.0 | _html
Hewlett Packard HP-UX 10.2/11.0 email Visual
IBM AIX 4.3 Numerics
SGI IRIX6.5
SUN Microsystems Solaris 2.6
ENVISION IBM RS6000 AIX 3.2.5 http://www_atmos._uiuc.e
HP 700 HP/UX 9.0 du/e
Sun Sparc SunOS 4.1.3
SGI IRIX 5.2
DEC Alpha OSF 2.0
Linked Windows NASA/JPL SGI Sun IBM HP PC Linux | http://linkwinds. jpl.na
Interactive Data sa.gov/
System (LinkWinds)
NCSA Java HDF NCSA UNIX Solaris http://hdf.ncsa.uiuc.ed
Interface(JHI) Solaris-x86 u/java-hdf-html/
Java HDF Viewer(JHVY) SGI IRIX 5.3 6.2
Intel PC Windows 95/NT
HDF Fortner Intel PC Windows NT/95 http://www.fortner.com/

7.1+




0S

PCI Geomatica FreeView | PCI geomatics HDF-EOQS Windows98/ME/NT/2000 http://ww. infoserve.co
V8.0 HDF-EOS .jp/geomatica_freeView.
HDF-EOQS htm
Metadata
ENVI Freelook 3.4 Better Solutions Consulting LLC HDF | UNIX Sun, HP, SGI, DEC, IBM http://web.adamnet.co.j
PC UNIX Linux, x86 Solaris p/scs/products/envi/
Windows 95/NT
Power Macintosh
ASTER Data Opener HDF ASTER ;ﬁ?ﬁR Windows98SE/Me/NT 4.0 http://www.gds.aster.er
Photoshop BSQ /2000 sdac.or. jp/gds_www2002/
Opener/ASTERDataOpener.
Izh
MultiSpec Macintosh ~ 05X 10.1.x Mac http://dynamo.ecn.purdu
HDF 0s .*
) e.edu/~biehl/MultiSpec/
Windows 95/98/ME/NT/

2000/XP




4.3 ASTER

ASTER Data Opener(©ERSDAC) Adobe Photoshop (©
) ASTER
HDF-EOS
MultiSpec (© )

m ASTER Data Opener

ASTER DataOpener HDF-EOS BSQ
Photoshop
Photoshop

ASTER Data Opener
http://www.gds.aster.ersdac.or.jp/gds www2002/Opener/ASTERDataOpener.lzh

LZH
ASTER Data Opner
“ ASTERDataer(e)0801 tif.pdf”

[ASTER Data Opener ]
ASTER CD-ROM AsterDataOpener.exe
ASTER REF

AETEF; Duta ms | [ miF |}

A
s |

o e | st |

BSQ
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ASTER

"pr* .dat” (HDF )

Details>>

REF
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PR __"mﬁ

[ ]
(VNIR,SWIR,TIR)

BOX Save as separate BSQ file for each telescope BSQ

(BSQ 3 3 )
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Photoshop BSQ RGB 1 ,2

3
SMR 9 1 (R
SMR 5 2 (G)
SMR 4 3 (B)
BSQ
[BSQ ]
BSQ

VNIRBAND 3N 4980,4200
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Aster Data Opener

HDF-EOS ASTER BSQ
BSQ

m Photoshop

Photoshop
Photoshop 6.0 Windows
BSQ
[Photoshop ]
Photoshop
* RAW
Frigolmg [ s :]E!ﬂg“ﬁ
3] Tolyo 5wk

-I Tokm TH

Frd B [Tokeo1 WHR @

IREREE T ﬂ:.iH'J- =Tl e ) =] A AT

BSQ

OK
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(W) 1
Aster DataOpener  BSQ Size(X1,X2)
X1
(H)
Aster Data Opener  BSO
Size(X1,X2) X2
©) BSQ
RGB 3
(1) BSQ
ASTER VNIR SWIR 8bit TIR 16hit
16hit Mac IBM PC
( IBM PC BSQ IBM
PC )
(2) 0
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Photoshop

TIFF IBM
PC Macintosh IBM PC

m Multispec

Multispec NASA NSF
HDF-EOS ASTER

Windows Macintosh
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Multi Spec
http://www.ece.purdue.edu/~biehl/Multi Spec/

MultiSpec ASTER
Multispec HDF-EOS
ASTER Multispec
File Open Image
ASTER
All Files(*.*) ASTER

ekl

SRR [ AsTER - = & 6 B

BT

v IR IR fea-termp | [ |

Ir{IWBIEITE  ([a1 Files e =] e |
R IR e AL TR B

[par mrenge s |I:Ha.t 1=

Salec! |mage

HDF
Data Set ( *Image Data---
Multispec 1 )
OK
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Display Image
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File

Link to activeimage window
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RGB
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ERSDAC

http://www.ersdac.or.jp/Others/jitsuyo.html
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5

ASTER

ASTER
I ( - -)

TN - Y
TN . )

v ( - -)

v ( - -)
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VI ( _ )
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2002 3 19
VNIR 15m 36.0kmx 39.0km
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I ( - -)
2000 3 20
VNIR 15m SWIR:30m 52.5kmx 43.5km

(Natural color) R,GB
Band2,Band3N,Band1

R,GB
Band4,Band3N,Band2

Areal

ASTER(3A01)
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I ( _
2001 12 27
TIR 90m 55.5kmx 70.5km

KL H= Harell D Harodl 1T Homd L6

ASTER

TIR

13m
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Ancillary Data

Attitude Data

Browse

Browse Data Product

Calibration Data

DAAC Distributed Active Archive Center
Data Acquisition IMS

Request(DAR)

Data Set

Data Set Documentation

Level 0 data

Levell data

Levell data

Level data 1

Distributed Active "EOS EOS

Archive Center(DAAC) | EOsDIS EOSDIS DAAC  NASA NASA
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Platform
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AIST

The National Institute of Advanced Industrial Science and Technology(Japan)

AIT Algorithm Integration Team
ALT Altimeter
AM-1 First Spacecraft of the Morning Series
ARO Announcement of Research Opportunity
AOS ASTER Operation Segment
AOT ASTER Operation Team, ASTER Instrument Operation Team
ARC Ames Research Center
ASCII American Standard Code for Information Interchange
ASF Alaska SAR Facility
AST ASTER Science Team
ASTER Advanced Spaceborne Thermal Emission and Reflection Radiometer
ATBD Algorithm Theoretical Basic Document
BDF Bi-Directional Reflective Factor
BDRFs Bidirectional Reflectance Distribution Function
BRDF Bidirectional Reflectance Distribution Function
CAL/VAL Calibration/Validation
CCD Chanrged Coupled Device
CCRS Canada Center for Remote Sensing
CCT Computer-Compatible Tape
CD Compact Disc
CDF Common Data Format
CEOS Committee on Earth Observation Satellites
CERES Clouds and the Earth's Radiant Energy System(Energy Budget)
COTS Commercial Off-the-Shelf
D/L downlink
DAAC distributed active archive center
DAR data acquisition request
DAT digital audio tape
DB dgtabase
direct broadcast (AM-1)
DDL dgta definiti(?n language
direct downlink (AM-1)
DEM digital elevation model
data information system
DIS data ingest and server
data interface system
DLR German Aerospace Research Establishment
DLT data link terminal
DoC Department of Commerce
DoD Department of Defense
DoE Department of Energy
Dol Department of the Interior
DPR data processing request
EO-ICWG Earth Observations International Coordination Working Group
EOC Earth Observation Center (Japan)

EOS Operations Center (ECS)
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EODC Earth Observation Data Centre (UK)
EOPS ERBE Operational Processing System (LaRC)
EOS Earth Observing System
EOS AQUA EOS Afternoon Crossing (Ascending) Missiop (afternoon spacecraft series) (see AIRS,
AMSU-A, MHS, MIMR, CERES and MODIS) instruments
EOSDIS Earth Observing System Data and Information System
EROS Earth Resources Observation System
ERSDAC Earth Remote Sensing Data Analysis Center (Japan)
ESA European Space Agency
FOV field of view
FY fiscal year
GB gigabyte (109)
Gb gigabit (109)
GBps gigabytes per second
Gbps gigabits per second
GIF graphical interchange format
Giga billion (109)
GMST Greenwich mean sidereal time
GMT Greenwich mean time
GPS Global Positioning System
H/K housekeeping
H/W hardware
HDF hierarchical data format
IDL interface definition language
IEOS International Earth Observing System
IFOV instantaneous field of view
IMS Information Management System
inception of contract
10C initial operational capability
Intergovernmental Oceanographic Commission
ISO International Standards Organization
ST Instrument Support Toolkit
instrument support terminal (ECS)
IWG Investigator Working Group
JAROS Japan Resources Observation System [Organization]
JERS Japanese Earth Remote-Sensing Satellite
JPL Jet Propulsion Laboratory (DAAC)
KB kilobyte (103)
Kb kilobit (103)
KBps kilobytes per second
Kbps kilobits per second
LO Level 0
LO-L4 Level 0 (zero) through Level 4 (use Level-0 through Level-4 for EDHS search)
LarRC Langley Research Center (DAAC)
LTIP long-term instrument plan
MB megabyte (106)
Mb megabit (106)
MBps megabytes per second
Mbps mega bits per second
METI Ministry of Economy, Trade and Industry (Japan)
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min minute
MISR Multi-Angle Imaging SpectroRadiometer
MODIS Moderate Resolution Imaging Spectroradiometer
MOPITT Measurements of Pollution in the Troposphere
MOuU memorandum of understanding
NASA National Aeronautics and Space Administration
NASDA National Space Development Agency (Japan)
NDVI Normalized Difference Vegetation Index
NESDIS National Environmental Satellite, Data, and Information Service (NOAA)
NOAA National Oceanic and Atmospheric Administration
NRL Naval Research Laboratory
NRT near real time (data)
ORNL Oak Ridge National Laboratory (DAAC)
Product Generation Service
PGS Product Generation System (ASTER)
Product Generation System (obsolete ECS element name)
Pl principal investigator
PI/TL principal investigator/team leader
Q/L quick look
QA quality assurance
QC quality control
S/C spacecraft
S/W software
SDpP science data plan
software development plan
T&C telemetry and command
USDA United States Department of Agriculture
USGS U.S. Geological Survey
uTC Coordinated Universal Time
UT™M universal transverse mercator
uv ultraviolet
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