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Automatic segmentation method of uterine tumor high intensity focused ultrasound image

based on cross entropy and GVF-Snake

ZHANG Ze-fan, ZHANG Dong
School of Physics and Technology, Wuhan University, Wuhan 430072, China

Abstract: Objective High intensity focused ultrasound (HIFU) is widely applied in noninvasive tumor treatment field, and
ultrasonic imaging technology is always applied for navigation in the current operation. The target identification and
segmentation of HIFU image is important and diffcult for the low contrast, low signal-to- noise ratio, and fuzzy target
boundaries in HIFU image. A segmentation method which can automatically and rapidly obtain the tumor contour in HIFU
image is necessary. Methods GVF- Snake model algorithm, which could effectively use the partial and the whole
information of ultrasonic image to realize the accurate positioning of boundaries, was appropriately used in the HIFU image
segmentation. As a parameter active contour model, GVF- Snake had deep dependence on the initial contour. The initial
contour was delineated manually, which increased the interference of human factors on the test results. For the relative
features of GVF-Snake, two-dimensional (2D) minimum cross entropy thresholding method was proposed to extract the
initial contour. Cross entropy was used to measure the information difference between two probability distributions,
separately representing the characteristic vector probability distribution of pixels in images before and after segmentation.
When the information differences between the images before and after segmentation were minimal, the optimal threshold
value was obtained. After that the initial contour was obtained by using 2D minimum cross entropy thresholding method,
the GVF- Snake model was used to converge the contour, obtaining the final result. Results The performance of the

proposed method was satisfactory in recognizing and segmenting HIFU images of uterine tumor. The statistical results
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showed that the average sensitivity index reached 87.56, and that the average value of normal Hausdorff distance reached

4.95% , and that the average running time of the proposed algorism was 2.16 s. Conclusion The proposed method

automatically generates the initial contour, avoiding human intervention. And the proposed segmentation algorithm runs

accurately and quickly, achieves good experimental results, which lays foundation for the application in HIFU devices.

Key words: high intensity focused ultrasound; GVF-Snake; cross entropy; tumor recognition; image segmentation
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a: Original image

b: Preprocessed image c: Obtained initial contour d: Converged contour e: Contour drawn by expert
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Fig.5 Images of case 1 in order of the algorithm process

a: Original image

b: Preprocessed image  c¢: Obtained initial contour d: Converged contour e: Contour drawn by expert
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Fig.6 Images of case 2 in order of the algorithm process

a: Original image

b: Preprocessed image c: Obtained initial contour d: Converged contour e: Contour drawn by expert
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Fig.7 Images of case 3 in order of the algorithm process
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