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COMBINED BUNDLE BLOCK ADJUSTMENT OF VARIANT
SATELLITE REMOTE SENSING IMAGES

XING Shuai, XU Qing
(Institute of Surveying and Mapping, Information Engineering University ,Zhengzhou 450052 ,China)

Abstract: The idea of the combined block adjustment of variant satellite remote sensing images was proposed and the com-
bined bundle block adjustment model was constructed. Some key issues were studied, such as construction of observation e-
quation, computation of weight matrix, space intersection with multi-image and the frame of computation process. The va-
lidity of the model was confirmed by two experiments. The influences of the image combined form, and distribution, amount
and precision of ground control points on the adjustment result were analyzed. At last, the characteristics and prospect of
the combined block adjustment were summarized.
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Fig. 1  Flow chart of combined bundle block adjustment with va-
riant satellite remote sensing images
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Table 1 Statistics of four test images

TE FRECHT [A] AFA () S HE% (m)
SPOT-5 Feb. 10 2002 2.76 5
SPOT4 Apr. 27 2005 15 10

Along track 12.5

ERS-2 Sep. 2 1998 22.9 PO

Along track 8. 82
Radarsat-1 Nov. 62002 4.3 ong track 8.8

Across trackS. 56
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Table 2 Statistics of the results of all block adjustment schemes in first experiment

T Wi AN CENG R (18 %) i S b T AR FRRS BE (m)
! ¥ RMS_x RMS_y RMS_xy RMS_X RMS_Y RMS_XY RMS_Z
Radarsatl 2.954 2.005 3.571
(1) 98.182 30.332 102.761 102. 423
ERS2 16.159 952.714 952.851
Radarsatl 2.954 2.005 3.571
(2) 14. 640 16.718 22.222 21.953
SPOT4 0.520 0.795 0.950
SPOT4 0.751 1.536 1.710
(3) 14. 693 48.906 51. 066 18. 520
ERS2 3.332 1. 207 3.544
SPOT5 1216. 186 316. 861 1256. 786
(4) 22. 605 41. 898 47. 607 20.014
ERS2 3.332 1.207 3.544
SPOT5 0.994 1.059 1.452
(5) 10.722 18. 683 21.541 21.663
Radarsatl 2.954 2.005 3.571
SPOT5 0.874 0.881 1.241
(6) 10.987 12.929 16. 967 27.005
SPOT4 0.528 0.784 0.945
SPOT5 2.218 6.397 6.771
(7) SPOT4 5. 884 1.672 6.117 20.713 42.443 47.228 19. 545
ERS2 3.332 1.207 3.544
SPOT5 0.992 1.062 1.454
(8) SPOT4 0.522 0.792 0.948 10.225 18.580 21.208 21.653
Radarsatl 2.954 2.005 3.571
SPOT4 0. 662 0.868 1.091
(9) Radarsatl 2.954 2.005 3.571 98.180 30.332 102.759 102. 423
ERS2 16.159 58.955 61.130
SPOT5 6.934 2.428 7.347
(10) Radarsatl 2.954 2.005 3.571 98.162 30.332 102.742 102.416
ERS2 16.159 839. 882 840.037
SPOT5 6.934 2.428 7.347
SPOT4 0.662 0.868 1.091
(11) 98. 160 30.332 102. 740 102.416
Radarsatl 2.954 2.005 3.571
ERS2 16.159 41.206 44,261
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