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3D Registration for Multi-b-value Diffusion Weighted Images of Liver

ZHANG Wen-hua, LIU Xiao-ge, WANG Pei-pei, LIU Jing-jing and CHENG Jing-liang

Department of Magnetic Resonance,the First Affiliated Hospital of Zhengzhou University,Zhengzhou 450052, China
Abstract Diffusion-weighted images with different b values have misalignments due to patients’ respiratory movement during ac-
quisition process and the image distortion when the & value is high. This paper proposes a new 3D registration algorithm to im-
prove the overlapping rate of 3D multi-b-value diffusion-weighted images. Fitting accuracy is obtained by fitting DW images with
intra-voxel incoherent motion (IVIM) model and then a weight matrix is constructed. The precise registration is performed by
free-form deformation(FFD) which is weighted by the weight matrix adaptively. The overlapping rate of 12 series of multi-b-value
DW images is obviously approved after registration especially for higher b-value images and the difference is significant. The pro-
posed method has excellent registration property and is helpful for accurate quantitative analysis in clinical diagnosis.
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Table 1 Dice similarity ratio
- b=10 b=20 bH=50 bH=280 b=120 b=200 bH=300 bH=500 b=800 b=1200 p1E

1 0.931 0.933 0.929 0.928 0.924 0.923 0.919 0.920 0.917 0.905 <103
0. 950 0.949 0.945 0.942 0.942 0. 940 0.936 0.937 0.932 0.922
0.917 0.906 0.901 0.892 0.892 0. 881 0.878 0. 846 0. 839 0.817

: 0.931 0.932 0.925 0.928 0.920 0.915 0.912 0.905 0.901 0. 888 00028

5 0.935 0.933 0. 930 0.932 0.926 0.925 0.920 0.917 0.917 0.908 <10-3
0.952 0.951 0.952 0.948 0. 945 0.947 0.935 0.937 0.936 0.925

1 0.926 0.915 0.927 0.927 0.919 0.920 0.921 0.921 0.916 0. 885 10—
0.948 0.951 0. 950 0.946 0.943 0.935 0.931 0.937 0.936 0.913
0.939 0.936 0.941 0.930 0.934 0.932 0.924 0.916 0.913 0.901 .

> 0.946 0.941 0. 945 0. 940 0.942 0.936 0.938 0.934 0.927 0.924 0-0349
0.932 0.932 0.929 0.921 0.920 0.913 0.903 0. 898 0. 889 0. 880 _

6 0.947 0.943 0. 949 0. 940 0.929 0.930 0.934 0.926 0.922 0.911 0.006%

; 0.938 0.937 0.933 0.927 0.926 0.918 0.909 0.902 0.897 0. 883 0. 0343
0.943 0.941 0. 946 0.941 0.934 0.931 0.925 0.926 0.921 0.916

8 0.933 0.934 0.930 0.922 0. 920 0.913 0. 904 0.897 0. 889 0. 885 0.0053
0.946 0.948 0.943 0. 940 0. 940 0.933 0.930 0.925 0.922 0.914

9 0.933 0.926 0. 930 0.928 0.922 0.924 0.922 0.911 0.901 0. 896 —10—1
0.956 0.945 0.951 0.953 0.947 0. 955 0.952 0.947 0. 940 0.925

10 0.915 0.918 0.917 0.916 0.918 0. 900 0.908 0. 896 0. 889 0.877 10—
0.938 0.933 0.932 0.932 0.934 0.929 0. 930 0.931 0.920 0.917
0.936 0.932 0.922 0.923 0.922 0.926 0.927 0.924 0. 906 0.907 5

1 0.952 0.950 0. 946 0.958 0. 949 0.951 0.951 0.948 0.947 0.938 =l

12 0.934 0.938 0.935 0.927 0.925 0.931 0.925 0.906 0.908 0.893 -
0. 954 0.952 0.948 0.945 0.946 0. 950 0.943 0.944 0. 940 0.928
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