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Abstract This paper presents a method for extracting brain regions that optimized parameters of Level Set Meth-
ods (LSMs) using Genetic Algorithm (GA). Brain structures and shapes contain individual difference. In addition,
setting of parameters cannot be decided uniformally, because transformation of the outline is strongly dependence
sake in various parameters of partial differential equation. In our method, we use GA to optimize parameters
of LSMs for target images. We obtained high extraction rates for the evaluation experiment using brain dock
examination datasets constructed by 60 males and females in 30s-70s.
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(b) Brain region
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Fig.1 Head MR image and brain region.
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Table 1 The range of optimization parameters and options of

GA.
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(a) Intracranial region (b) Initial contour
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Fig.2 Setting of initial contour.
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Fig.3 The images to calculate fitness function.
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Fig.4 The maximum fitness values of generations.
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Fig.5 Extraction results of brain regions with our method.
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Fig.6 Extraction results of brain regions with manual setting of

patameters.
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Fig.7 Extraction rates with manual setting and our methods in

60 cases.
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Table 2 Optimization results of parameters with GA.

A v 1
O(a)0 |0 12060 |0-3.120 |0 860
(b) 17.63 441 1
(c) 9.82 2.45 243
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Fig.8 Extraction result of sagittal sinus regions.
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