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GF-7 Satellite Stereo Images Block Adjustment Assisted with Laser
Altimetry Data

TANG Xinming' LIU Changru' ZHANG Heng' WANG Xia' LI Guoyuan'

MO Fan' LI Fengriang’

1 Land Satellite Remote Sensing Application Center, Ministry of Natural Resources, Beijing 100048, China
2 Shandong Provincial Institute of Land Surveying and Mapping, Jinan 250102, China

Abstract: Objectives: Improving the accuracy of block adjustment with few or even no ground control
points (GCP) is one of the core issues for high-precision mapping of areas difficult to get GCP, and it is also
a major technical difficulty. In order to make full use of the footprint image and the excellent high accuracy
of elevation, and the high relative accuracy between the laser altimetry data and stereo images, we propose
a combined adjustment method of Gaofen-7 (GF-7) satellite stereo images aided with laser altimetry data.
Methods: In this method, the elevation control points are automatically extracted by registering the laser
footprint images and stereo images, and then they are used as the vertical control in the combined adjust-
ment to improve the elevation accuracy.Results: The combined block adjustment experiments performed in
Shandong with different terrains show that using only laser altimetry data as elevation control, the root
mean square errors of elevation can be significantly improved from the original 7.97 m to 0.79 m, and the
maximum elevation error is better than 1.5 m.Conclusions: The experimental results reveal that the pro-
posed method can substantially improve the elevation accuracy of satellite imagery. Additionally, with inte-
gration of few horizontal control points, the plane accuracy and elevation accuracy can be simultaneously
improved. The proposed method is of great significance to reduce the field survey and improve the efficien-
cy of block adjustment.

Key words: Gaofen-7 satellite; satellite laser altimetry data; block adjustment; height control; footprint
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