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Strip-based bundle adjustment of Mapping Satellite-1 three-line

array imagery

ZHANG Yongjun', ZHENG Maoteng', WANG Xinyi’, HUANG Xinhui'

1. School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China,

2. Xi’an Research Institute of Surveying and Mapping, Xi’an 710054, China

Abstract: Space borne linear array sensors have been introduced into photogrammetry since twenty years ago. However, the

traditional solution of frame photograph cannot deal with image data obtation by linear array sensors because the position and

attitude observations of the spacecraft vary at each scanner line. Thus it is impossible to determinate the exterior orientation

parameters of each scanner line. A proper approximation has to be applied to the spacecraft trajectory model to reduce the

unknown factors in bundle adjustment. There are three models feasible to represent the satellite trajectory: Quadratic Polynomial
Model (QPM), Systematic Error Compensation Model (SECM), and Orientation Image Model (OIM). Revealing the differences
of the three sensor models and relationships between different control strategies and the final accuracy of geo-referencing after

bundle adjustment is the main purpose of this paper. To fully evaluate the accuracy that the space borne three-line scanner can
achieve, experiments with LMP, SECM and OIM triangulation algorithms are performed with a 500 km length data sets of the

Mapping Satellite-1 under the WGS-84 coordinate system.

Key words: three-line array imagery, bundle adjustment, sensor model, accuracy analysis
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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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