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Alignment method of CCD image plane for three-line array mapping camera

Wu Guodong
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to ensure the space position relations among cameras, mapping precision and picture quality
when three-line array mapping camera is used, three-line array mapping camera alignment was studied. CCD im-
age plane alignment method of three-line array mapping camera was investigated. First, according to the require-
ment of mapping precision and picture quality, three-line array camera alignment indicators are cleared. Second,
the alignment scheme is identified, the alignment key points are described and an alignment method for three-line
array mapping camera is given. Actual test shows that the space position relations among cameras can be installed
asa<3" B <5", y<5 " using this method. This method can satisfy the alignment requirements of space position
relations of three-line array mapping camera and has practical application value.
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Fig.1 Principle of three-line array mapping camera
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Fig.2 Schematic of three-line array mapping camera

coordinate system
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Table 1 Geometric relationships among cameras

Camera o B %

Nidar 0 0 0
Forward 0°+£3" +25°45" 0°+5"
Backward 0°£3" -25°45" 0°+5"
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Fig.3 Schematic of three-line array mapping camera alignment
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Fig.4 Schematic of monitor display
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Table 2 Calibration results of geometric relationships

among cameras

Camera o B y
Nidar 0 0 0
Forward 17" 25°-2.9" 2.1"
Backward 1.2" 25°+3.8" 1.3"
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Table 3 Calibration results of camera distortion(pm)

Camera Nidar Forward Backward
Field Distortion Distortion Distortion
lo 0.19 -0.35 0.08
0.90 0.28 -0.19 -0.34
0.80 0.10 0.44 0.03
0.70 -0.09 0.02 -0.37
0.60 0.14 -0.03 -0.56
0.50 -0.26 —-0.66 -0.83
0.40 -0.11 -0.30 -0.33
030 -0.02 -0.39 0.02
0.20 0.24 -0.26 0.19
0.lo -0.24 0.47 0.16
-0.10 0.12 -0.43 -0.30
-0.20 -0.91 —-0.64 -0.71
-0.30 -0.63 -0.92 -0.78
-0.40 -0.72 -0.25 -0.70
-0.50 -0.35 0.10 -0.61
-0.60 -0.13 -0.46 -0.19
-0.70 -0.07 0.22 -0.24
-0.80 -0.09 0.09 -0.09
-0.90 0.35 0.23 0.36
—lo 0.75 0.98 0.37
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Table 4 Results of camera MTF test(77 Ip/mm)

Camera Nidar Forward Backward
Field MTF MTF MTF
lo 0.21 0.22 0.21
0.850 0.22 0.22 0.21
0.7 0.22 0.23 0.22
0.50 0.23 0.23 0.22
0w 0.23 0.24 0.22
-0.5m 0.22 0.23 0.22
-0.70 0.22 0.22 0.21
-0.850 0.21 0.21 0.21
—lo 0.20 0.21 0.20
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