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Abstract:

Accuracy assessment of geometric correction with Terra ASTER

ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) is an imaging instrument
that is flying on Terra, a satellite launched in December 1999 as part of NASA’s Earth Observing System
(EOS) . ASTER is a cooperative effort between NASA and Japan’s Ministry of Economy, Trade and Industry
(METI) and the Earth Remote Sensing Data Analysis Center (ERSDAC). ASTER data is distributed by
HDF-EOS format, which has a very complicated data structure. It result in the difficulties of handling the
data. However, that includes latitude and longitude values of footprints every 6km owing to the precise
orbit tracing system with the star tracker. Precise geometric correction is one of the most difficult and
indispensable process in remote sensing data. In this study, firstly, a free software is developed to achieve
map projection conversion from UTM to plate carriee coordinate with ASTER data in HDF-EOS format.
Secondly, map projection conversion is applied to sixteen scenes of ASTER data over Japan Island. Thirdly,
accuracy of system geometric correction is evaluated with the castal lines and administrative boundary lines
in vector format by visual interpretation. As a result, the root mean square geometric error is 79.2m in

North West direction.
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Figure 1. ASTER level 1b footprint and up-
per left pixels of VNIR, SWIR and
TIR bands in the context of the

scene four corners alignment.
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Table 1. Terra ASTER data list used in this
study. The geographical values
show the scene center coordinates

in decimal degree.

No. Date Latitude Longitude Location
1 2001/09/26 44.216 143.709 Kushiro
2 2001/09/06 43.687 143.545 Kushiro
3 2001/04/06 38.034 136.769 Ishikawa
4 2001/04/06 37.507 136.607 Ishikawa
5 2001/04/06 36.977 136.44 Ishikawa
6 2002/01/14 36.592 139.934 Ibaraki
7 2002/03/16 36.585 139.984 Ibaraki
8 2002/03/19 36.563 139.798 Ibaraki
9 2002/03/12 36.260 139.892 Ibaraki
10 2001/06/29 36.224 140.165 Chiba
11 2001/08/16 36.193 140.400 Chiba
12 2002/09/20 36.187 140.062 Chiba
13 2001/06/04 36.105 139.048 Tokyo
14 2000/08/14 34.403 130.54 Kanmon
15 2000/04/08 33.977 129.661 Fukuoka
16 2000/04/08 33.446 129.517 Isahaya
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Figure 2. Accuracy assessment of geometric
errors of ASTER data over Japan
Island. The rectangular areas of
60km x 60km show foot prints of
each ASTER data.
correspond to the magnitude and

The arrows

the direction of geometric errors.
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Figure 3. Geometric correction errors as a
function of scene center latitude
and longitude.
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Figure 4. Evaluation of geometric correc-
tion with ASTER NDVI image.
The shown 6km x 6km area in-
cludes Haneda Airport in Tokyo
Bay. Solid lines in white shows
the coastal line and administration
boundary.
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