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Interactive display methods of vessel of interest within
voxelized three - dimensional cardiac model
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Abstract: In the paper, the linear octree was used to separate the 3D model of the heart into voxels
and to achieve the purpose of rapid display of any interested vessels. After the 3D model is separated
into voxels, the polygon area is used to select inside voxels of VOI. Based on the topological relation
of 26-adjacent voxels and the similarity of voxel mutual information, the final optimal depth and best
mutual information threshold are confirmed as respectivelyl4 and—1.375, thus discovering the voxel

set of the same tissue in the volume of interest. The technology ultimately achieves the precise display
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of any VOI from a medical image. This technique can be viewed as a process of extracting any local
three-dimensional model with an extraction tool and performing a four-dimensional dynamic display.
Experimental results show that compared with C-V 3D segmentation algorithm accuracy of 90.1%,
the average accuracy of this segmentation algorithm has reached 96.02% ; running time is shortened
from 13.8 s to 10.7 s; 4D playback framer has reached its maximum 40 FPS, which basically meets
the clinical needs of vascular 3D segmentation. It is not only a good way to quickly analyze the physio-
logical and pathological characteristic for the local lesion, but it is more intuitionistic and convenient

for doctors to observe the actual condition of any local blood vessel of the patient’s heart, which con-

tributes to clinical decision-making.
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Fig.1 Octree recursive voxelization process
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Fig.2 Octree tree voxel pretreatment diagram
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Fig.3 Interactive surfaces projected onto the voxel model
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polygon area
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of interest on the projection surface
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Tab.2 Segmentation accuracy evaluation

Bl 5 O o 1 iR R
1 0.724 0.981 0.988
2 0.766 0.979 0.973
3 0.725 0.968 0.936
4 0.752 0.982 0.954
5 0.734 0.962 0.964
6 0.741 0.974 0.957
7 0.781 0.986 0.939
8 0.721 0.960 0.964
9 0.762 0.971 0.974
10 0.781 0.981 0.953
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Fig.11 Segmentation accuracy assessment results
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Tab.3 Segmentation algorithm comparison
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Fig.12  Three-dimensional segmentation algorithm
accuracy comparison
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