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A Novel Method of Multi-image Matching Using Image and Sace Synthes s Ifformation
YUAN Xiuxiao'? , MING Yang*

1. School of Remote Sensing and Information Engineering , Wuhan University , Wuhan 430049, China; 2. State Key L aboratory of In-
formation Engineering in Surveying, Mapping and Remote Sensing, Wuhan University , Wuhan 430049, China

Abstract : A novel method isintroduced for multi-image matching by syntheszing image and space irformation. Four level
pyramid images are generated firstly according to the rue that the next level pyramid is generated from the previous | evel
using the average gray values of the 3 x 3 pixel's, and thefirst level pyramidis generated from the original image. Theini-
tial horizontal parall axes between the reference image and each searching image are calculated in the highest pyramd
level. Then corresponding image points are searched in each stereo pairs from the third level pyramid images, and the
matching resultsin all stereo pairs are integrated into the object space, by which the mismatched image points can be e-
limnated and more accurate spatial irformation can be obtained for the subsequent pyramid image matching. The method
based on correl ation coefficient with geometric constraints and global relaxation optimization isintroduced in the process
of matching. Fnally, thefeashility of the method proposed in this paper is verified by the experiments usng a set of actu
al digital aerial images with big overlap. Compared with the traditional matching with two images, the accuracy of DSV
generated usng our method shows that multi-image matching can dimnate the mismatched points more effectively and
improve the success ratio of matching more g gnificantly.

Key words : multi-image matching; DSM ; image matching based on correlation coefficient with geometric constraints; re-

laxation matching; accuracy
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Tab.1 Comparisons of DSM accuracy generated by differ-
ent image combinations

! (%) /m /m
33/34 68.9 0.224 0.571
33/34/ 35 76.7 0.183 0.366
33/ 34/ 35/ 36 77.3 0.170 0.355
32/ 33/ 34/ 35/ 36 79.2 0.153 0.326
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2 DM
Tab.2 Comparisons o the inter pdated devation o check pointsfrom the DSMs generated by different image combinations
/'m
33/34 33/ 34/ 35 33/ 34/ 35/ 36 32/ 33/ 34/ 35/ 36
5021000 504.621  510.080 - 5.459 504.546 0.074 504.546 0.074 504. 556 0.065
5010615 503. 762 503. 331 0.431 503. 334 0.428 503. 334 0.428 503. 772 - 0.010
5041681 506.013 505. 748 0.265 505. 939 0.074 505. 972 0.041 505. 979 0.034
5051819 503.286  503.466 0.180 503. 466 0.180 503. 257 0.029 503. 259 0.027
5051737 507.770  507.560 0.210 507.560 0.210 507. 652 0.118 507. 652 0.118
4061362 506.636  506.374 0.262 506. 493 0.143 506. 560 0.076 506. 560 0.076
5031463 513.997  512.040 1.958 514.209 -0.212 514.209 0.212 514.152 - 0.155
5031464 514.078  514.328 - 0.251 514.225 - 0.147 514.225 0.147 514.137 - 0.059
6031331 505. 426 505. 767 - 0.340 505. 285 0.141 505. 285 0.141 505. 285 0.141
4030965 502.211 502. 566 - 0.356 502. 234 - 0.023 502.234 - 0.023 502. 229 - 0.018
5061595 511.021 510. 535 0.486 510. 842 0.179 510. 815 0.206 510. 815 0.206
5041681 506.013 505. 748 0. 265 505. 939 0.074 505. 972 0.041 505. 979 0.034
4041203 503.855  504.133 - 0.279 503. 904 - 0.049 503. 824 0.031 503. 824 0.031
1 2 : 1.958 m 5
1. , -0.155m
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3 DSV

Tab.3 Comparison results of different matching methods

CPU
/(%) /'m /'m /'h
I 73.7 0.157 0.340 1.91
I 80.2 0.177 0.327 1.88
79.2 0.153 0.326 1.10
3 5
1. 1l
80 %, DSM
, |
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Fig.4 Enlarged viewsof local DSM generated by
the method proposed in this paper 3. I
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Fig.5 Partia resultsof DSM generated by three methods
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