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Automatic Extraction of Brain from Cerebral MR Image Based on
Improved BET Algorithm
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Abstract To extract the brain from cerebral MR image automatically and stably, an improved BET ( brain extraction tool)
algorithm is proposed in this paper. The improved algorithm simplifies the smoothing force used in BET which makes the
contour of edge smooth and modifies the expansionary force used in BET to evolve the edge of brain according to the
intensity distribution and the gradient of images. The modified expansionary force puts the contour fast when the contour is
in the brain and puts the contour slowly when the contour is close to the edge of brain. The experiment results of the MR
images from 100 patients processed by the improved algorithm are satisfying, but BET leads to 8 unsatisfying results
whatever the parameters are set as, which shows the improved algorithm is more robust than BET algorithm when processing
real MR images.
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Fig. 1  The detail of contour evolution
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Fig. 6 The extraction results of T1 weighted MR

skullbase image with the two methods
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Tab.1 The table of experiment parameters

s E I ES R BET &%
t, ty b, ¢ by b,
a 0.05 0.35 0.3 0.35 0.05 0.3
b 0.03 0.35 0.2 0.3 0.03 0.3
c 0.03 0.35 0.2 0.3 0.03 0.3
d 0.03 0.35 0.2 0.3 0.05 0.3
e 0.05 0.35 0.3 0.2 0.04 0.2
f 0.03 0.35 0.2 0.2 0. 04 0.2
g 0.05 0.35 0.3 0.32 0. 09 0.18
h 0.03 0.35 0.2 0.35 0.03 0.3
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