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Improved gradient vector flow snake algorithm for lateral ventricle segmentation
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Abstract: To improve the accuracy and robustness of the lateral ventricle segmentation by improving gradient vector flow

snake (GVF Snake) algorithm. The prior information was firstly applied by the algorithm to initialize and automate contours.

And then, the brain images were processed by edge detection operator to get the edge maps. Finally, GVF fields were

calculated based on the edge maps, and the lateral ventricle segmentation results were obtained by contour evolution. Different

lateral ventricle images were selected to experimentally verify the algorithm. The improved algorithm can accurately extract

the contour of lateral ventricle sharp angular points, overcoming the over-convergence of GVF Snake. And the improved

algorithm can achieve better segmentation results when the junction between left and right lateral ventricle is small.
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Fig.2 Segmentation results of GVF Snake algorithm for lateral ventricle

Note: GVF: Gradient vector flow; Alpha: 0.25, Beta: 0, Gamma: 1, Kappa: 0.6
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a: Segmentation result of original image one b: Segmentation result of original image two c: Segmentation result of original image three

B3 [ Sobel HF Bt GVF Snake MM ZE ST B4R
Fig.3 Segmentation results of GVF Snake algorithm improved by Sobel operator for lateral ventricle
Note: The threshold value (T) of Sobel operator in figure a and b was 10, and the Alpha, Beta, Gamma and Kappa were respectively 0.05,
0, 1, 1.5. While the T of Sobel operator in figure ¢ was 13, and the Alpha, Beta, Gamma and Kappa were respectively 0.05, 0, 1, 0.6.

a: Segmentation result of original image one b: Segmentation result of original image two c: Segmentation result of original image three

B4 R Log EFR I GVF Snake M 2= 92| LIS 4E R
Fig.4 Segmentation results of GVF Snake algorithm improved by Log operator for lateral ventricle
Note: The T of Log operator in figure a and b was 0.03, and the standard deviation of smoothing filter, Sigma, was 4, and the
Alpha, Beta, Gamma and Kappa were respectively 0.05, 0, 1, 1.5. While the T of Log operator in figure ¢ was 0.3, and the
standard deviation of smoothing filter, Sigma, was 4, and the Alpha, Beta, Gamma and Kappa were respectively 0.05, 0, 1, 0.6.

a: Segmentation result of original image one b: Segmentation result of original image two c¢: Segmentation result of original image three

&5 Kz FH Canny EF 39 GVF Snake MIfX = 2 2| RIH 4R
Fig.5 Segmentation results of GVF Snake algorithm improved by Canny operator for lateral ventricle
Note: The T of Canny operator was [0.1 0.25], and the standard deviation of smoothing filter, Sigma, was 1, and the Alpha, Beta,
Gamma and Kappa were respectively 0.05, 0, 1, 1.5.
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