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Bundle Block Adjustment with Multi-source Satellite Remote Sensing Images
XING Shuai, XU Qing, LIU Jun, LI Jian-sheng
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Abstract : The source data of bundle block adjustment has been extended from single-source to multi-source in this
paper. A composite bundle block adjustment model and corresponding weight matrix have been constructed based
on imaging models of linear CCD and SAR remote sensing images. It has been used to achieve exterior orientation
elements of each image and ground coordinates of pass points by integral solution. The spatiotriangulation experi-
ment was applied to 3 images in one block (panchromatic SPOT-5 HRV, panchromatic SPOT-4 HRV and RADARSAT-1)
acquired over the same area from different viewing/look angles. Experiment results proved our model was correct,
and then the factors influencing the accuracy of bundle block adjustment were analyzed.
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Distribution of three space-borne images and

ground control points and pass points
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Tab. 2 Statistics of RMS of ground control points /pixel
RMS =« RMS y RMS xy RMS x RMS y RMS xy
SPOT-5 0.083 3.702 0.845 0.018 1. 0.841 1.192 0.107 2.716 0.992 0.129 2.481 1.062 1. 454
SPOT-4  0.005 1.666 0.546 0.015 1.235 0.782 0.954 0.066 1.858 0.522 0.218 1.941 0.792 0.948
Radarsat-1 0.073 5.127 2.954 0.155 4.660 2.005 3.571 L2700 8.225  2.954  0.153 4.662  2.005 3.571
3
Tab. 3 Statistics of RMS of pass points /m
RMS X RMS Y RMS 7
SPOT-5—SPOT-4 1. 233 23.906 10. 737 1. 296 35.742 13.028 0.035 64. 341 28.243
SPOT-5—Radarsat-1 0. 089 25.677 10.677 0.767 29. 495 12.377 0. 858 40. 886 21. 266
SPOT-4—Radarsat-1 1. 483 23.839 12.596 0.078 46. 548 15.219 0.628 39. 853 20.918
( ) 0.063 22.997 10. 225 0.002 38. 683 18. 580 1.693 40. 550 21.653
( ) 0.731 26. 868 10. 036 1. 358 35. 188 13. 668 1. 909 52.063 23.929
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