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Image matching algorithm of multilevel features based on
quantitative-qualitative measure of mutual information

YANG Meng, PAN Quan, ZHANG Shaowu, ZHU Ying, ZHAO Chunhui, CHENG Yongmei
( College of Automation, Northwest Polytechnic University, Xi’ an 710072)

Abstract; Conventional image matching algorithms based on mutual information not only consume large amounts of time,
but also ignore the pixels’ utilities and spatial relations. In this paper, a novel image matching algorithm using multilevel
features is proposed based on quantitative-qualitative measure of mutual information( Q-MI). Firstly, multilevel features
are extracted on the edge image, including edge points of interest, edge points and edge neighborhood points. Secondly,
according to the characteristics of multilevel features, the Q-MI joint utility for each pixel value pair is computed. Lastly,
an optimizer based genetic algorithm( GA) is applied to effectively search the best matiching transformation parameters,
with Q-MI as the fitness function. Experimental results demonstrate the accuracy, efficiency and robustness of this
algorithm.
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Fig.5 The results of key steps in optical image matching
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1 Spot-Spot 233 x233—133 x 133 1.3 20 53 53 0.02
2 Spot-Spot 233 x233—93 x93 1.3 20 50 50 0.08
3 Sar-Sar 374 x394—160 x 160 0.703 30.06 40 40 0.03
4 Sar-Sar 374 x394—160 x 160 0.703 30.06 40 40 0.06
5 Landsat B5-B7 501 x501—201 x 201 0.997 1 -0.601 60 64 0.06
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fii &% CR7S FEI /s
R /() X o7 # / pixel Y il -8/ pixel
A SR 0.007 3 0.118 0.68 0.749 44.5
MI 0.022 0. 144 1.14 2.12 39.5
1
WHDS 0.0751 8.571 19.02 30.04 55.3
0-QMI 0.007 09 0.054 0.46 0.69 245.3
AR SR 0.002 4 0.274 0.424 0.685 35.21
MI 0.046 0.3522 4.859 1.011 32.1
2
WHDS 0.066 7 13.06 23.19 23.19 46.76
0-QMI 0.002 0 0.364 0.45 0.77 224.5
A SRR 0.001 6 0.1305 0.4523 0.508 8 56.4
MI 0.005 3 0.208 7 0.575 1.478 53. 64
3
WHDS 0.0302 1.0176 2.227 1.21 62.87
0-QMI 0.0013 0.12 0. 464 0.465 303.1
7 S ik 0.007 6 0.600 1 0.843 7 0.508 8 56.8
MI 0.0104 1.0132 1.275 1.038 53.75
4
WHDS 0.051 3 1.469 7 5.514 5.514 63.02
0-QMI 0.007 7 0.53 0.865 0.451 305.2
7 S 0.000 8 0.006 7 0.000 1 0.39 73.9
MI 0.021 0.66 0.714 0.940 71.03
5
WHDS 0.137 1.575 0.321 1.014 83.17
0-QMI 0.000 5 0.005 4 0.000 1 0.41 346.9
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