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1.

ASTER (Advanced Spaceborne Thermal Emission and Reflection radiometer) 1999 12 Terra

m VNIR m
SWIR m
TIR
3D (L3A01)
3B
1-1 Terra 705m
Landsat-7
ASTER A B
A
ASTER
B
3D
Level-3A data
Product 1A 1A DEM
3D 1-1
GCP
3D
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1-1

Subsystem Band No. Spectral Range Spatial Resolution
1 0.52-0.60
2 0.63 —0.69 15 m
VNIR 3N 0.78 — 0.86
3B 0.78 — 0.86
4 1.600 — 1.700
5 2.145-2.185
SWIR 6 2.185-2.225 30 m
7 2.235-2.285
8 2.295 -2.365
9 2.360 —2.430
10 8.125 - 8.475
11 8.475 — 8.825
TIR 12 8.925-9.275 90 m
13 10.25 -10.95
14 10.95 - 11.65

ASTER Level-1A Data

¢ —® 3D Ortho Data
ASTER DEM Data

3 ortho data are the ortho images with elevation data for each pixel

1-1 3D
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2-1 VNIR 2
2 0.6 B/H (base-to-height)
JERS/OPS 1 B/H
2-2 B/H a B/H = tan a a
B/H 0.6 a  30.96
27.60
172km ASTER 60 km

%‘r
SPACECRAFT

ORBIT

EARTH SURFACE/—

CENTER OF EARTH

2-1 VNIR 2-2
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3. 3D Ortho

3.1.
3D 1A 1A
4A01X
DEM XYZ 1A 4A01X DEM
SWIR
3D
4A01XDEM
DEM Z DEM
DEM DEM
3.2.
3-1 3D
1 1A DEM
2 1A
1A 1B
3 DE DEM 3
(CROSS-WISE INTERPOLATION)
EGM96, 0.25°
(SMOOTHING)
4 SWR 6 3-2
2
GEOMETRIC CORRECTION
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)
DEM-xyz
(GCT)
3N VNIR
SWIR
VNIR, SWIRR, TIR
DEM-Z
6 3D (Level-3A01)

3N

3N

TIR

(TERRAIN ERROR)

18
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DEM DATA SET
(LEVEL-4A01 PRODUCT) CLEVEL—lA DATA SET)

|

Y v

CROSS-WISE RADIOMETRIC
INTERPOLATION CORRECTION

Y !

EOID DB _J | SEA SURFACE
—> INTERPOLATION BAD PIXEL INTERPOLATION

)

v v

STRIP REMOVAL

SMOOTHING

—5 i

SWIR PARALLAX CALCULATION
* ALONG-TRACK PARALLAX
* CROSS-TRACK PARALLAX

!

GEOMETRIC CORRECTION
* COORDINATE TRANSFORMATION
* TERRAIN ERROR CORRECTION

A4

3D ORTHO DATASET
(LEVEL-3A01 PRODUCT)

3-1 3

FLIGHT DIRECTION

* BAND 7

BANDS y 1.33mm
I
- RAND.O.
BORESIGHT €D BAND 4
— I
BAND 5
I

RANL.C.

FOCAL LENGTH : 387.75 mm

3-2 SWIR
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4.1.

3D Level-3A01 4-1

3D Ortho Data Product
(Level-3A01 Product)

| Data Directory |
| Generic Header |
—| Ancillary Data |
- VNIR Data —

VNIR Specific Header |

VNIR Image Data |

VNIR Supplement Data |

VNIR Geolocation Data |

—| SWIR Data —

SWIR Specific Header |

SWIR Image Data |

SWIR Supplement Data |

SWIR Geolocation Data |

—| TIR Data |—

TIR Specific Header |

TIR Image Data |

TIR Supplement Data |

TIR Geolocation Data |

DEM Data —

DEM Specific Header |

VNIR DEM Z Data |

SWIR DEM Z Data |

TIR DEM Z Data |

It I T T 111 111

DEM Flag Data |

4-1 3D
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3D

(Map oriented) 1B
4-1
4-13D
No. Item Data Size(bytes)
1 Data Directory 4,0960
2 Generic Header about 3,000
3 | Specific Header about 8,000
4 | Ancillary Data about 1,728
5 | Supplement Data about 1,379,550
6 | VNIR Image Data about 100,000,000
7 SWIR Image Data about 35,000,000
8 | TIR Image Data about 7,000,000
9 | VNIR Geolocation Data about 3,000
10 | SWIR Geolocation Data about 3,000
11 | TIR Geolocation Data about 3,000
12 | DEM ZV Data about 50,000,000
13 | DEM ZS Data about 12,500,000
14 | DEM ZT Data about 1,400,000
15 | DEM Flag Data about 25,000,000
Total about 260MB
4.2.
3D 4-2
Table 4-2 3A01
Parameter Value
Arbitra
Datum (Defaullzt}:[WGS—84)
UTM(Default)
o LCC
Map Projection PS
Uniform Lat., Lon
Nearest Neighbor
Interpolation Bi-linear
Cubic Convolution (Default)
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4.3.

(1)
1A
DN DN
DN
()DN 0
(i) DN 1 0
(i) VNIR ~ SWIR DN 254
(iv) TIR DN 4094
(v)VNIR ~ SWIR DN 255
(vi) TIR DN 4095

l@—— Dynamic Range 44
DN 0 1 254 255
|_|_\ \\ L1

Radiance/l \\ /(' '

Dummy Zero Radiance - - .
Pixels Maximum Radiance Saturation

(a) VNIR and SWIR bands

not used

|~e—————— Dynamic Range ————=|  |ww----

DN 0 1 4094 4095 65535(16bit:
...\,

Radiance \ \ ;!
oA

Dummy - Maximum Radiance Saturation
pixels Zer0 Radiance - jiance of 370 K blackbody)

(b) TIR bands

4-2 DN
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4-3
header

2

VNIR
SWIR
TIR

3)

1B
4-3
Band Coefficient (W/(m’ssrspm)/DN)
No. | High gain Normal Low gain 1 Low gain 2
gain

1 0.676 1.688 2.25

2 0.708 1.415 1.89 N/A
3N 0.423 0.862 1.15

3B 0.423 0.862 1.15

4 0.1087 0.2174 0.290 0.290

5 0.0348 0.0696 0.0925 0.409

6 0.0313 0.0625 0.0830 0.390

7 0.0299 0.0597 0.0795 0.332

8 0.0209 0.0417 0.0556 0.245

9 0.0159 0.0318 0.0424 0.265
10 6.882 x 107

11 6.780 x 107

12 N/A 6.590 x 107 N/A N/A

13 5.693 x 107

14 5.225x 107

: 15m
:30m
: 90m

Radiance = (DN value -1) x Unit conversion coefficient

specific
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4.4.DEM-Z( )

VNIR SWIR TIR

16 IDN  1m WGS-84
-9999
4-4
4-4
Item Description
_ Variable
Data Size (value in each product is described in
DEM Specific Metadata)
_ _ VNIR: 15 m
Pixel Spacing SWIR: 30 m
TIR: 90 m
Data Type 2 dimensional data array
16 bits integer (signed)
Unit Conversion Factor | 1 m/DN
Reference Elevation WGS-84 ellipsoid
Dummy Area Data -9999
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4.5. DEM-Z

DEM-Z DEM 2nd QA 3D
8 DEM
5 3N DEM
3 DEM
4-5 DEM-Z
Item Description

Variable (same as VNIR image data)

Data Size (value in each product is described in DEM
Specific Metadata)
Data Type 2 d?me‘:nsional data} array
8 bits integer (unsigned)
4-6 DEM-Z
DEM Status VNIR Status
8 7 6 5 4 3 2 1
1: Bad/ Suspect
2:  Overflow / Underflow
3: Sea
4: Lake/Pond
5: Cloud
6: Abnormal Value
7: Blank Pixel
8: Interpolated Pixel
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4.6.

(Geolocation)

4.8
Table 4-7
No. | Subsystem Interval of lattice points
1 VNIR 498 x 420
2 SWIR 249 x 210
3 TIR 83x70
Table 4-8
No. Type Description Unit
1 double Geocentric latitude deg.
2 double Geocentric longitude deg.
3 int Pixel coordinates pixel
4 int Line coordinates line
1B
1B
3D
4.7,
3D 8

(1) Inventory Metadata

(2) ASTER Generic Metadata

(3) GDS Generic Metadata
(4) Product Specific Metadata VNIR
(5) Product Specific Metadata SWIR
(6) Product Specific Metadata TIR

(7) Bad Pixel Information
(8) Product Specific Metadata DEM

4.7
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“ASTER Level-3A01 Data Products Specification”

HDF 4-9
4-9 HDF
Metadata HDF Attribute Name
Inventory Metadata coremetadata.0
ASTER Generic Metadata productmetadata.0
GDS Generic Metadata productmetadata. 1
Product Specific Metadata VNIR: productmetadata.v

SWIR: productmetadata.s
TIR; productmetadata.t

Bad Pixel Information badpixelinformation
DEM Specific Metadata DEM productmetadata.d
4.8. (Supplement Data)

VNIR, SWIR, TIR
“ASTER Level-3A01 Data Products Specification”
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5.

3D VNIR3N
DEM (Level-4A01)
1A
3D
5-1
5-1 3A01
Target Area Observation Date | Pointing Angle
Tsukuba o
(107.100.4) June 4, 2001 0.027
Kiso-koma
May 30, 2000 °
(109.99.7) my 39, 8.59
Saga (113,106,4) April 8, 2000 0.022°
5.1.
GCP 1.5m 0.5m 3D
3 DEM
5-2 5-3
5-2 3A01
3D ortho DEM
Alon(m) | Alat(m) Alon(m) Alat(m)
Average -15.7 -1.6 -19.8 34
Standard Deviation 6.4 6.2 53 6.6
RMSE 16.9 6.4 20.5 7.4
5-3 3A01
3D ortho DEM
Alon(m) Alat(m) Alon(m) Alat(m)
Average -27 11.6 -24.5 12.0
Standard Deviation 8.7 11.7 12.2 9.2
RMSE 28.4 16.5 27.4 15.2
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ASTER 1

5.2.
3D 5-4
5-4 3A01
Band Tsukuba Yatsugatake Saga
AX Ay AX Ay Ax Ay
V2-S6 Average -0.10 -0.04 -0.06 0.01 0.03 0.01
Standard Deviation 0.12 0.10 0.16 0.11 0.11 0.10
RMSE 0.16 0.11 0.17 0.11 0.12 0.10
V2-T11 Average 0.03 0.00 0.03 0.01 0.01 0.00
Standard Deviation 0.13 0.09 0.14 0.10 0.05 0.04
RMSE 0.14 0.09 0.15 0.10 0.05 0.04
Note 1--- V2: VNIR Band 2, S6: SWIR Band 6, T11: TIR Band 11
Note 2----Unit is pixel of coarser resolution
5.3.
3D

5-7

ASTER User's Guide Part-111 (Ver.1.1) L3A01 Page - 16



5-5 3A01 VNIR
Band AXYatsu atakeAy
Average 0.06 0.02
VIN-VI Standard Deviation 0.17 0.12
RMSE 0.18 0.12
Average 0.04 0.02
VIN-V2 Standard Deviation 0.22 0.16
RMSE 0.22 0.16
Average 0.03 0.02
VeVl Standard Deviation 0.08 0.07
RMSE 0.09 0.08
(Unit: VNIR pixel)
5-6 3A01 SWIR
Band AXYatsuga‘[akeAy
Average 0.03 -0.01
36-54 Standard Deviation 0.16 0.12
RMSE 0.16 0.12
Average 0.01 0.01
56-55 Standard Deviation 0.18 0.10
RMSE 0.18 0.10
Average -0.01 -0.09
S6-57 Standard Deviation 0.12 0.12
RMSE 0.12 0.15
Average 0.00 -0.04
56-58 Standard Deviation 0.14 0.11
RMSE 0.14 0.11
Average -0.01 -0.03
56-59 Standard Deviation 0.12 0.11
RMSE 0.12 0.11

(Unit: SWIR pixel)

ASTER User's Guide Part-111 (Ver.1.1) L3A01

Page- 17



5-7 3A01 TIR
Band Yatsugatake
Ax Ay

Average 0.00 -0.03

T11-T10 ..
Standard Deviation 0.05 0.04
RMSE 0.06 0.05
Average 0.03 0.02

T11-T12

Standard Deviation 0.06 0.04
RMSE 0.06 0.04
Average 0.06 0.02

T11-T13 .
Standard Deviation 0.10 0.04
RMSE 0.11 0.05
Average 0.05 0.06

T11-T14 .
Standard Deviation 0.12 0.05
RMSE 0.12 0.08

(Unit: TIR pixel)
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