40 5 Vol. 40, No.5
2011 10 Acta Geodaetica et Cartographica Sinica Oct., 2011

:100-1595(2011) 05-0592-06

koo M A2t ik aag! i A
1. : 430079; 2. : 100083;
3. : 430079

Patchbased Least Squares Image Matching Based on Rational Polynomial Coeffi-

cients Model

ZHANG Guo"?, CHEN Tan?, PAN Hongbo', JIANG Wanshou'

1. State Key Laboratory for Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan
430079, China; 2. Satellite Surveying and Mapping Application Center, State Bureau of Surveying and Mapping, Beijing 100083,
China; 3. School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China

Abstract : Since patch-based least squares image matching only applies to the production of regional DSM that
based on single-center projection with frame imaging, patch-based lea st squares image matching based on rational
polynomial coefficients( RPC) model is proposed, with multi-center parallel projection in the matching region and
RPG-based projection equation constructed, which extends patch-based lea st squares image matching fromsingle-
center projection with frame imaging to sterec-matching of multi-center projection with push-broom imaging, and
the algorithm is proved by the experiment with SPOT5-HRG , GeoEye and IKONOS stereo images. The experimental
results show that RPC model can be used in patch-based least squares image matching with high matching accuracy
maintained to improve its applications and value.
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Tab.1 Specification of datasets in experiments
/ /m /m
/m /km x y
HRG 5 832 5 2 0.110 0. 195 0. 224 0.518 1. 115 1.985 0. 965
GeoEye 0.5 681 9 6 0.413 0. 464 0. 621 0.599 0. 333 0.993 0. 348
IKONOS 1 681 7 6 0. 354 0.132 0.378 0. 643 0.438 1.222 0. 675
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Tab.2 Theinfluence of initial value Z. on results
3.1 RPC Zelm p
311 Zc 45.0 0.978 115 3
) 40.0 0.978 105 7
50.0 0.978 112 12
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Tab.3 The influence of the parameter Zy on results
Zse/m
100 1 000 10 000 100 000
1 0.978088 0.978 097 0.978 122 0.978 105
4 4 6 9
2 0.993160 0.993 158 0.993 135 0.993 032
9 9 10 16
HRG
3 0.993665 0.993 549 0. 993 696 0. 993 680
8 8 7 8
4 0.955753 0. 955759 0. 955 740
13 15 11 —
1 0.979707 0.979 745 0.979 884
7 7 10 —
2 0.968 185 0. 968 283 0.967 911 0. 940 003
5 5 5 6
GeoEye
3 0.989159 0.989 183 0. 989 227 0.983 713
12 12 9 12
4 0.992753 0.992 747 0.992 611 0. 985 227
6 6 5 11
1 0.995638 0. 995 642 0. 995 706 0. 993 883
9 9 9 9
2 0.972679 0. 972 600 0.971 559 0. 938 668
5 5 6 7
IKONOS
3 0.996 146 0. 996 155 0. 995 826 0.957 512
4 4 5 5
4 0.989 141 0. 989 147 0. 989 038 0.984 437
8 8 8 9
3 . Zsc (2100000 m) :
Zsc Zc
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Tab.5 Comparison of elevation results between two
3
( 10 ) P algorithms
, Zsc Zc
1000 m Z¢/m ZIm AZI'm P
3.1.3 1 46.243 558 46.243 689 — 0.00 013 0.978 097
RPC HRG 2 41.897 881 41.898 005- 0.000 124 0. 984 982
3 31.808 143 31. 808 301 - 0. 000 158 0.947 190
1 11. 148 877 11. 148 890- 0. 000 013 0.973 535
5 p 3 GeoEye 2 17.137 301 17. 137 318- 0.000 017 0.945 151
SPOT 5HRG 1 ) 3 136.247990 136.248 001 — 0. 000 011 0. 963 302
1 7.435728 7.435758- 0.000 030 0.985927
IKONOS 2 33.769 410 33.769 388 0.000 022 0.995 642
4 3 1254.3330381254.333142 - 0.000104 0.953 851
00143496002
4
2
, RPC s
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2
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Fig.3 The matching result of the experimental ’
point 1 of HRG images
2
4 0. 99,
Tab. 4 The matching result of the experimental points
HRG GeoEye IKONOS Zsc, Zc 1000 m
o
P P P ’
I 0.978097 1 0973535 1  0.985927 RPC )
2 0. 984 982 2 0.945 151 2 0. 995 642
3 0.941 885 3 0.963 302 3 0.953 851 -3
10" m,
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