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Medical Image Registration Based on Wavelet Transformation
and Mutual Information

LIU Li, SU Min
(School of Electrical Engineering and Information ,Sichuan University, Chengdu 610065 )

Abstract To improve the performance of medical image registration technology, a new method based on wavelet
transformation and mutual information is proposed in this paper. Decomposed wavelet sub-bands of the original images are
obtained using the wavelet transform. Coarse-to-fine multi-resolution search approaches have been performed. Registration at
higher levels can be performed with the result at the pervious level serving as the initial condition. Down simplex method with
limited boundary is used as optimization strategy. Besides, different methods are used at different levels. Regional mutual
information (RMI) which takes geometry into account is used as similarity measure at low levels and PV interpolation is
applied at high level in order to prevent the optimizing process from being tapped into local maximums. The algorithm has
been applied on noisy MR mono-modality, PET mono-modality and MR-PET multimodality medical image registration. The
results show that the algorithm performs fairly well. Compared with the traditional algorithms, the algorithm has some
advantages such as higher precision and better anti-noisy performance as well as higher computation efficiency.
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Fig. 1 Mallat algorithm of two-dimensional wavelet transform
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Tab.1 Search algorithm and results of every level

R i i 7 ¥ x y 0(°) B 1] (s)
1 le-3 RMI + XUk P 3 {4 1.742 3 0.943 5 3.554 5 2.391
0 le-4 RMI + W2k M 4 {5 4.363 3 2.876 1 4.078 2 10.391 0

JE le-6 NMI + PV 4 {i§ 8.000 4 6.017 7 4.200 0 19.578

P 0. 000 4 0.017 7 0. 000 0

K2 BMALNBRER
Tab.2 Results of different methods

J7 ik )0 s x ¥ 0(°) Ax Ay AgC°)  PEEFE](s)
1 i #L 7.997 8 6.009 8 4.199 2 0.002 2 0.009 8 0.000 8 19. 256
2 0003;2000;0200;0020 20 0 0 16 6 4.2 57. 860
2 000;-1000;0 -100;00 -10 7.987 9 6.013 1 4.2029 0.0121 0.013 1 0.002 9 10.391 0

3 Fiti B 7.849 5 6.992 0 12. 381 0.1505 0.992 0 8. 181 28.560
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