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Abstract: An improved Hybrid Spill-tree algorithm based on the signed method defined as Signed
Hybrid Spill-tree (SHSPT) was proposed for target matching of remote sensing images. For
establishing data and preprocessing., a data separate method based on a center point was proposed, the
separated data were extracted by defining the center of dense data, and the edge data were abandoned.
In the feature matching, binary array were used to express the data space and to mark the feature
vector. Then, the bit operation was used to compute the distance between the feature vectors and to
shorten the computing time. Finally, the feature matching algorithm was improved. The average
value of the feature distance was used to replace the secondary characteristic distance from the Scale
Invariant Feature Transform (SIFT) matching algorithm to obtain more matching points. The test

results show that the computer memory by proposed algorithm is reduced 68% than that of traditional
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hybrid spill-tree method, and matching accuracy is closed to that of the traditional one. In addition,
the method reduces 32. 8% matching time. It solves the problems of remote sensing images in larger
data amounts, higher dimensions, longer matching time and larger computer memory.

Key words: remote target recognition; feature mark; data partition; image matching; hybrid spill-tree
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Fig. 2 New data separate method base on center point (3) . .
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Tab.1 Signed data collection
Original data Signed value
. ° {Cl?b?("
a 0.1 0.4 00 01
d9€af.} ’ ’ ’
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c 0.3 0.7 01 10
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e 0.7 0.7 10 10
f 0.9 0.2 11 00
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Fig. 6 Remote sensing image
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Fig. 8 Recognition results of Beijing airport
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Fig. 9 Recognition results of Mexico airport
(a)M-Tree (b)Hybrid Spill-Tree (c)SHSPT
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Fig. 10 Recognition results of New York airport
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Tab. 2 Comparison of matching accuracies by three methods
Imagel Image?2 Image?2
Method
Total Correct Rate/% Total Correct Rate/% Total Correct Rate/%
M-tree 38 35 92.1 96 83 86.5 159 131 82.4
Hybrid Spill-tree 35 31 88.6 89 73 82 144 115 79.9
SHSPT 43 39 90.7 108 91 83.3 168 138 82.1
6.3 °
s 3
3
s
’ 3 ) Tab.3 Comparison of time consuming by three methods
3 » M-tree , ()
» Hybrid Method Run time
Spill-tree , . Imagel Image?2 Image3
, R M-tree 1473 2 261 5 836
, Hybrid Spill-tree 35 541 1 396
, SHSPT 323 497 937
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