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Fig.1 An example of original images
(coronal and axial plane)
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Fig.2 Flowchart of the kidney extraction

process

Fig.3 An example of kidney surface models
by NURBS surfaces (white voxels: control

points, black points: sampling points)
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Fig.5 Definition of ROIs. Bold lined boxes
denote two ROIs for left and right kidneys.

Fig.6 Coronal planes of 3D mean gray
templates for left and right kidneys
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Fig.7 Examples of deformed model surfaces. The upper row shows the results without
internal energy and the lower row shows the results with internal energy (w,, =10). The
left and the center figures are slice images with resultant curves and true ones, (white:
true, black: extracted curve), the right is 3D resultant surface rendered in perspective
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Fig.8 Average distance between extracted surface and true ones
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Fig.9 Average degree of correspondence between extracted regions and true ones

(a) Data 16 (b) Data 27
Fig.10 Examples of extracted kidney regions. (Left: volume regions with coronal slice
image, Right: Slice images with extracted curves)
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Improvement of a Segmentation Procedure of Kidneys Using a Deformable Model and Its
Performance Evaluation

Baigalmaa TSAGAAN?2 Akinobu SHIMIZU?, Hidefumi KOBATAKE?!
and Kunihisa MIYAKAWAS3

1 Graduate School of Bio-Applications and Systems Engineering, Tokyo University
of Agriculture and Technology

2 Department of Computer Science, Faculty of Information, Shizuoka University

3 Department of Radiology, National Cancer Center Hospital

Abstract: This paper presents improvement of a segmentation procedure of kidneys
using deformable model and its performance evaluation. In our early work, we have
developed a kidney segmentation method based on a 3D deformable model, which uses
statistical information about the organ’s shape. Using the proposed method, we have
extracted left kidneys from 3D abdominal CT images whose slice interval is 10mm and
evaluated the performance. However, automated positioning of initial models and
application to right kidneys remained to be done. In this paper, we propose automated
locating process of initial models in 3D images. Moreover, the experimental results of
segmentation of both left and right kidneys are also given with the discussion on
effectiveness of the proposed procedure.
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