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EFP multi-functional bundle adjustment of Mapping Satellite-1

without ground control points

WANG Jianrong"’, WANG Renxiang’

1. Chang’an University, Xi’an 710054, China;
2. Xi’an Institute of Surveying and Mapping, Xi’an 710054, China

Abstract: Satellite photogrammetry without ground control points is an efficient method for global mapping, which has

three ways:the first is that the attitude stability of satellite attains 1x10°%(°/s),the second is high-precision attitude mensuration

system,and the third is photogrammetry bundle adjustment. Because of the limitation of techniques, the only way to realize the

photogrammetry without ground control points is photogrammetry bundle adjustment. When the research of bundle adjustment

abroad couldn’t resolve the high-precision positioning without ground control points, we had developed the EFP (Equivalent

Frame Photo)multi-functional bundle adjustment technique in Mapping Satellite-1 engineering, which included camera on-orbit

calibration, bundle adjustment to whole three-lines intersection area, error compensation of attitude angle with low frequency

and drift angle (yawing) effect processing.The technique was validated using Mapping Satellite-1 imagey datum. The results

show that the positioning accuracy without ground control points had reached 10.3 m/5.7 m(plane/height),and met the precision

requirement of mapping topographical map on a scal of 1:50000.

Key words: satellite photogrammetry, positioning without ground control points, bundle adjustment, equivalent frame photo
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The image acquired by Mapping Satellite-1 for the city of Changchun, Jilin
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The Mapping Satellite-1 is the first stereo mapping satellite of China. The cover shows the data captured by this Satellite for the city of
Changchun, Jilin province, northern China. The left side is a multispectral image that consists of red, green, blue, and near infrared bands
at 10 m resolution. The middle is panchromatic image with 2 m resolution, and the right shows the fusion image. These data are important
for three dimensional topography and landform surveying and high precision mapping, object interpretation and editing, resources
investigation and remote sensing quantitative analysis. They are also expected to play a significant role in national land surveying and
mapping, city planning, agriculture and forests survey, land usage investigation, water reservation and electric power, transportation,
disaster forecast and mineral resources analysis.
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