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Fig. 1 Flow chart of the proposed algorithm
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(d)No.1 optical image (e)No.1 IR image (f)No.1 manual registration result
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Fig. 2 Optical,IR images and manual registration results
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(a)Registration result using NMI (b)Registration result using GNMI (c)Registration result using ONMI
of image No.1 of image No.1 of image No.1

(d)Registration result using NMI (e)Registration result using GNMI (HRegistration result using ONMI
of image No.2 of image No.2 of image No.2
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Fig. 3 Registration results using NMI, GNMI and ONMI based on multi-resolution hybrid optimization algorithm
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(a)Registration result using NMI
of image No.l

(d)Registration result using NMI
of image No.2

(b)Registration result using GNMI
of image No.1

(e)Registration result using GNMI
of image No.2
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(c)Registration result using ONMI
of image No.1

(f)Registration result using ONMI
of image No.2
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Fig. 4 Registration results using NMI,GNMI and ONMI based on Powell optimization algorithm
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Fig. 5 Comparing the plot of similarity measures using NMI, GNMI and ONMI based on hybrid optimization algorithm
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Comparison of the registration errors and running time using different optimization

algorithms and mutual information methods

Powell optimization algorithm

Hybrid optimization algorithm

Images source  Performance
NMI GNMI ONMI NMI GNMI ONMI
Registration error ~ 959. 00 7.57 4.59 28. 87 1. 36 1.18
Image No. 1 ) .
Running time/s 181. 17 138. 88 351.19 188. 46 220. 94 276. 38
Registration error 1.84e+05 3.10 2.19 6.93 2.36 1.47
Image No. 2 ) . _
Running time/s 165. 09 142. 87 140. 91 152.42 163. 27 224.40
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A Multimodal Image Registration Method Combining Gradient Orientation
Mutual Information with Multi-resolution Hybrid Optimization Algorithm

LING Zhi-gang,PAN quan,CHENG Yong-mei,ZHANG Shao-wu, LI Yao-jun
(College of Automation , Northwestern Polytechnical University , Xi’an 710072)

Abstract:In order to solve the problem that the image registration method based on the classical mutual
information may suffer from local maxima and these improved methods combing with gradient can not align
the multimodal images because of the great difference on gradient amplitude, a novel multimodal image
registration method is proposed. During the optimization of transform parameters, a hybrid optimization
algorithm based on genetic algorithm (GA) and Powell is carried out to efficiently restrain local maxima of
this new similarity measure function. The former provides the latter with effective initialization parameter,
which will increase the algorithm’s robustness. Multi-resolution data structure based on wavelet transform
is used to expedite the registration process. Experimental results demonstrate that this new algorithm can
efficiently speed up the registration process with a good registration result.

Key words: Mutual information; Gradient orientation; Genetic algorithm; Powell algorithm; Hybrid
optimization algorithm
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