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A bundle Adjustment of SPOT Imagery Using

Feature Line

Susumu HATTORI, Osamu UCHIDA and Nobuhiko MORI

ABSTRACT

SPOT, a remote sensing sattelite for cartography, needs many control
points for orientation of images because of the weak imaging geometry
due to narrow field of view. This paper discusses the validity of use of
feature lines instead of ground control points in orientation of SPOT
images. Ground coordinates of feature lines can be obtained by the GPS
(Global Positioning System using specially designed geodetic satellites) .

In the paper the bundle adjustment for the orientation is discussed, in
which feature line data are incorporated in the form of spline functions
as controls with 1—D unknown parameters. The method is tested on
three over lapping scenes imaging the Mt. Fuji area. The result shows
the formulation is valid, and the use of feature lines as controls is fully

practical.
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about the scene center, at which the cilinder
touches to the earth. The orientation is executed

in the LPR coordinate system.
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Fig.2 Earth Center Coordinate System and
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The orbit information (position and attitude)

of the satellite is given referring to the EC

coordinate system, while 3—D coordinates of

ground points-are observed in the Geographical

coordinate system.
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Fig.4 Ground Coverage of Three SPOT Scenes (3/17, 3/7, 3/8)

Used in the Experiments.
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The Y- and Z-axes are in the LPR
coordinate system.
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Fig.7 Disposition of Ground Control Points and Feature Line Data A[JO stand

for ground control points XYZ, XY and Z coordinates are given respectively.
There are 4 disposition patterns of 3—D control points and feature lines. The
distribution patterns are shown by the symbols A /A A @. Control points in
pattern 1 consist of all the points expressed by 4 symbols, for example.
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