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Abstract

The generation of standard brain image is one of the most important subjects in brain image analysis. In this
paper, we have developed a method that generates a standard brain image of transversal sectional view from a
dataset of MR brain images. First, every pair of 2 MR images in the dataset is registered by using a genetic
algorithm, and the shape difference between 2 images is parameterized in this process to select the most repre-
sentative standard image. Next, we generate a standard brain image by taking an average among the images that
are registered to the representative standard image. It is expected that the 3D standard brain image would be
also obtained similarly by extending this method.
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(a) 3-dimensional
MR brain image
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(b) transverse slice (c) transversal sectional
view of brain region
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type

bit number
a,f: 16 bits
b, e : 16 bits
total : 128 bits

c, g 127 bits
d, h: 5 bits

l translation
phenotype
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the range of the coefficients

a,f:10,2) ¢ g:[-0016,0.016)

b,e:[-0.5,0.5) d, h: [-16, 15)
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(a) a target image

(b) images to be transformed
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(c) resulted images
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ave. ave.

No. difference std. dev. |No. difference std. dev.
1 0.7892  0.2793 | 17 0.3844 0.1887
2 04122 02130 |18 0.6035 0.2762
3 0.5379  0.2697 | 19 0.3965 0.2309
4 0.4199  0.2090 {20 0.7761  0.2402
5 0.3860  0.2176 {21 0.3840 0.2166
6 0.7356  0.2818 |22 04261 0.2385
7 0.5260  0.2351 |23 0.4198 0.2198
8 0.5357  0.2025 |24 0.3951 0.2088
9 0.4232 0.1881 {25 04141 0.1971

10 0.5460 0.2145 |26 0.4250 0.2248

11 0.5160  0.1948 |27 0.7699 0.2828

12 0.4841 0.1807 |28 0.4113 0.1976

13 0.5400 0.2144 |29 0.5688 0.2650

14 0.4512 0.1896 |30 0.4519 02131

15 0.4371 0.2114 | 31 0.5890 0.2338

16 0.6716  0.2707 |32 0.4486  0.2499
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(b) averaged brain image

(a) standard brain image of
transversal sectional view
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area contour ave.
(mm?) length (mm) difference

standard brain image of

. . 14739
transversal sectional view

53491 0.3669

averaged brain image 14424  512.01 0.3708
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