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Fig.2 The flow diagram of image registration
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Fig. 3 Images of gray scale obtained with camera
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Fig.4  Sonar images
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Fig.5 Images after registration
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Table 1 Transformation parameter values for Fig. 3a and Fig. 3b

HMEMENE c#WTBR/ AR yHPBE/BR RERARS BEIRBREBLNE/s  AEOUENEZE

MI 17.1 4,8 15.5 33.0 0.000 6
CR 14.6 7.4 15.6 22.7 0.000 7
MI&CR 15.8 5.9 14.6 22.4 0.000 7
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Fig. 6 Registration effect chart obtained by different algorithms
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Table 2 Registration parameters for Fig. 4a and Fig. 4b

MO E  cHMTRE/BR yHFRR/GER REAE/S BEANBRSTRE/s AN EEE

MI 9.371 4,787 4,723 69.5 0.000 6
CR 13. 430 1.481 5.797 63.0 0.000 2
MI&CR 12. 403 1. 283 5. 780 50. 8 0.0005
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A Sonar Image Registration Algorithm Based on Both
Mutual Information and Correlation Ratio

SONG Shu-jun', HOU Xue', TANG Qiu-hua’
(1, Surveying And Mapping Institute Lands And Resource Department of Guangdong Province,
Guangzhou 510500, China; 2, The First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: For the problem that mutual information algorithm can easily fall into local
extremum in the image registration, a new algorithm which combines the mutual infor-
mation (MI) with the correlation ratio (CR) according to a certain standard is proposed.
This new combination algorithm has been applied for the matching of multi-beam images
and side scan sonar images. This algorithm can oercome the existing disadvantages of
the mutual information measure and has a stronger stability., It has been verified
through the experiments that the new combination algorithm is accurate and can realize
the registrations both of the multi-beam and of the side scan sonar images which exist a
big distortion. Both the speed and the precision of the registration are superior to the
mutual information and the correlation ratio algorithms. The new combination algorithm
is the improvement and optimization of the original one.

Key words: multi-beam image; side scan sonar image; mutual information



