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A Functional Complex Network Analysis in the Resting
Brain Based on fMRI
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Abstract: It is mportant to understand the functional activity of the human brain during the resting state by analyzing the functional
connectivity between the regions. The resting state brain functonal network was constructed based on the complex network theory. The
result of analyzing the sgructure and topology of network showed that the resting state brain functional network was a sparse and scale-free
smal+word network. Furthermore, a probabilstic mixture models was introduced to detect the community structure, which revealed 10
sub-networks underlying the network, including the visual system, audiory sysem, motor system, and default mode network, aswell as
the brain regions associated with the executive and working memory function. Our findings suggested that the resing state functional
network of human brain was composed of these relatively independent and overlapping sub-networks, and the precuneus and cingulate
gyws played important wles in dispatching and transferring information of network.

Key words: functional connectivity; complex network; resting state; centralization; communiy; functional magnetic resonance imaging

(functional magnetic resonance imaging, fMRI) ,
1995, Biswal

[2] [3] [4] [4]

[5-¢6]

, MRI ( ,

71

* :2009- 07-
: (2007CB311001) ; (60835005, 60771062, 90820304)
(1978—), .,



148 2010 1

[8]

[91

[ 10]

1
26 , IMRI GE Signa 1. 5T ,
:TR( ) = 2000ms, TE( )= 40ms, FOV( )= A, FA( )= 9@,
matrix= 64 % 64, slice thickness( )= 5mm, gap( ) = lmm, 20
180 SPM2 ( Statistical Parametric M apping 2)
, , 5130
Pearson
Duri=r) (- 1) "
aij = — —
JZ(T[— ri)2 JZ(U— r,')2
T Tj l ] N : 7;
A( 5130 % 5130) s t i j
2
a 0.050.01 0.001
0 , 0.1, < k>,
C L N Cr{ml erd
Y= C/ C’tl"i >>17 )\’: L/anl ~
1 tor 1 a= 0. 001
. Y N T 0 3 ’ C Cmml 5 L Lmrll
, A 1 " , s
1 a=0.001 '

Tab.1 Statigical properties of the resting brain functional networks in a series values of the correlation threshold on a= 0. 001

T N < k> c L Croa Ly ¥ A

0 4470 1494. 5676 0. 5996 1 7087 0. 2913 1. 6447 2 0579 1. 0389
01 4310 340. 3789 0. 3938 2 2755 0. 06633 1. 9336 5.9371 1. 1768
0.2 4193 66. 1466 0. 3765 3 4932 0. 01289 2 4077 29. 1947 1. 4508
03 4034 18 8803 0. 3007 6 8435 0. 003792 4. 0529 79. 2999 1. 6885
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Tab.2 Statigical properties of the resting brain functional netwoiks in three values of significance level on I'= 0. 3
a N < k> 9 L Cona Ly ¥ A
0.05 4274 76. 1446 0. 4038 3 6915 0. 01474 23032 27.3852 1. 6028
0. 01 4184 40. 4269 0. 3708 4 8614 0. 007783 3. 1246 47. 6518 1. 5678
0.001 4034 18 8803 0. 3007 6 8435 0. 003792 4. 0529 79. 2999 1. 6885
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Fig. 1 The degree distrbution of the resting brain functional network in three values of significance level at a threshold of 0. 3
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