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Automatic brain tumor segmentation of robust statistics algorithm based on level set

GU Shan-shan', ZHANG Huai-wen?, WANG Yun-lai*
1. Department of Radiation Oncology, General Hospital of People's Liberation Army, Beijing 100853, China; 2. Department of
Radiotherapy Technology, Jiangxi Cancer Hospital, Nanchang 330029, China

Abstract: Objective To automatically delineate brain tumor contour on brain CT images by using the robust statistics
segmentation (RSS) based on level set. Methods Seeds were selected. The features of seeds and the surrounding point objects
were described by robust statistics. The boundary of tumor was confirmed by the contour evolution based on level set
algorithm. Tumor segmentation results were obtained by processing images with C++ language programming. The accuracy
(ACC), relative volume difference rate (RVD), root mean square of symmetric surface distance (RMS), average symmetric
surface distance (ASSD) were applied to evaluate the consistency between segmentation results and results delineated by
doctors. Results The tumor contours of CT images of 19 brain tumor patients were automatically and accurately delineated.
The ACC was 0.92; RvVD was 0.12; RMS was 0.25 mm; ASSD was 0.49 mm. All the indexes of RSS were better than those of
region growing algorithm. Conclusion The RSS based on level set realizes the automatic tumor segmentation, with accurate
and reliable results.
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Fig.1 Flow chart of robust statistics segmentation (RSS)

algorithm for tumors
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Fig.3 Segmentation results of brain tumor
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Tab.1 Evaluation index of brain tumor segmentation for 19 patients

Item ACC RVD ASSD (mm) RMS (mm)
RSS algorithm 0.92 0.12 0.25 0.48
Region growing algorithm  0.77  0.33 1.19 1.49

Note: ACC: Accuracy; RVD: Relative volume difference;
ASSD: Average symmetric surface distance; RMS: Root mean

square symmetric surface distance
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