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Human brain extraction from T2
weighted volumetric magnetic resonance images
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Abstract: For the segmentation of the non-brain tissues and brain tissues from the T2 weighted volu-
metric Magnetic Resonance Images (MRI), an image extraction method including two levels was pro-
posed to extract brain tissues based on deformable surface models and mathematical morphology. The
first level was finished by deformable surface models and region growing according to the brain ana-
tomic, imaging knowledge, and the distribution of MR brain tissues in intensity histogram; the sec-
ond level was completed by using mathematical morphology to erode the outcome of the first level of
brain extraction to obtain more precise results. The experimental results demonstrate that the accura-
cy rate of the human brain extraction from T2 weighted MRI can reach more than 94 %. The algorithm
performance evaluation proofs that the proposed method is effective on the extraction of brain tissues
from T2 weighted MRIs.

Key words: image segmentation; Magnetic Resonance Image (MRI) for human brain; 3D deformable

surface model; region growing; mathematical morphology
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Fig. 1 [Initialization of deformable surface models
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Fig. 5 Results of brain extraction from T2 weighted MRI
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Tab.1 Results of quality evaluation with

the first level brain extraction

BB BRER/ 0 WRR/ 0 SEER/ %

1 2.41 3.08 94.51
2 1. 97 2. 48 95.55
3 2.01 2.89 95.10
4 2.14 2.45 95.41
5 3.05 2.77 94.18
6 3.68 1. 98 94. 34
7 2.57 3.15 94. 28

2 MRT2E_ZERBRAEIFNER
Tab. 2 Results of quality evaluation with

the second level brain extraction

BlE (B RKR/ () R/ O EI R/ (%)

1 5. 54 1.43 93.03
2 6.32 1. 09 92.59
3 5.02 1.61 93. 37
1 6.18 1.33 92.49
5 7.21 1. 06 91.73
6 6.35 1.58 92.07
7 5.79 1.27 92.94
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Fig. 6 Comparison of results by proposed algorithm and BET
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