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Table 2: Rate of the improvement in each condition

(%).

CaseNo. | O C; | OCy | OCs Cy oad
1 104.2 | 103.9 | 101.3 | 100.1 || 102.4
2 104.8 | 104.3 | 108.4 | 107.9 || 106.4
3 102.6 | 102.4 | 101.3 | 101.1 || 101.9
4 104.7 | 104.1 | 1015 | 100.9 || 102.8
oo | 104.1 | 103.7 | 103.1 | 102.5 || 103.4 |

Table 3 Rate of the improvement in case no.1 (%).

g1 (010|050 | 0100 | 150
0.0 mm | 106.4 | 107.3 | 107.9 | 107.8 | 108.1
1.5mm | 105.1 | 105.9 | 106.4 | 106.4 | 106.6
3.0 mm | 102.7 | 103.4 | 104.0 | 104.2 | 104.4
4.5mm | 101.3 | 101.7 | 102.0 | 102.0 | 102.1
6.0 mm | 100.8 | 101.2 | 101.4 | 101.4 | 101.5

Table 4: Overlap rate with non-rigid registration using
local estimation of the liver distribution in case no.1.

01| 010|d50| 0100 150
0.0 mm | 0.82 | 0.81 | 0.79 0.77 | 0.75
1.5mm | 0.85 | 0.85 | 0.84 0.83 | 0.81
3.0 mm | 0.86 | 0.87 | 0.88 0.87 | 0.86
4.5mm | 0.86 | 0.87 | 0.88 0.88 | 0.88
6.0 mm | 0.86 | 0.87 | 0.89 0.88 | 0.88
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Table 5: Overlap rate without non-rigid registration
using local estimation of the liver distribution in case
no.l1.

O1|010| 0500100 150
0.0 mm | 0.77 | 0.76 | 0.74 0.72 | 0.70
1.5mm | 0.81 | 0.81 | 0.79 0.78 | 0.76
3.0mm | 0.84 | 0.84 | 0.85 0.84 | 0.83
45mm | 0.85 | 0.86 | 0.87 0.86 | 0.86
6.0 mm | 0.85 | 0.86 | 0.87 0.87 | 0.87

(a) (b)

Fig. 9: Estimatation of the liver distribution in case
that effect of contrast material is uniform . (a) Global
estimation of the liver distribution. (b) Local estima-
tion of the liver distribution.
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Fig. 11: 3D visualization of four clinical data sets
which were used in our estimation of parameters.
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Fig. 12: 3D visualization of six clinical data sets which
were not used in our estimation of parameters.
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Automated Liver Segmentation Method for Dynamic CT Data
Using Non-Rigid Registration
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Abstract

This paper describes a method for automated liver segmentation using two different time-phases of CT images with
and without contrast materials acquired from a multislice CT scanner. Because of patient’s respiratory motion, images
acquired at different phase might be out of alignment. So, we introduce the non-rigid registration, which enable us to get
correct alignment of these images. We estimate the intensity distribution of the liver as a gaussian distribution in two
dimensional feature space, whose axes correspond to two phases of CT values, and generate the liver region-enhanced
image. We can get liver region by thresholding this liver region-enhanced image. We also define the candidate of the
liver contour and modify the liver region by fitting this contour. We evaluated this method using four cases of CT data

sets, and showed its usefulness.
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