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Resting-state modelling of brain network and its functional
connection characteristics
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Abstract; Functional magnetic resonance imaging data was gathered experimentally in resting-state, and
preprocessed, then. The methods of seed correlation analysis and t-test were used to construct the brain
functional network of normal human being on the basis of complex network theory and method. However,
in the seed correlation analysis there was a defect in determining the value of threshold, at will so two bas-
ic principles were introduced, namely, the integrity of networks and the small-world properties should be
guaranteed to make the brain network represent fully the characteristics of the actual brain system. Fur-
thermore, the connection characteristics of brain functional network was studied on the basis of its model-
ling, and it was found that the resting-state brain functional network exhibited remarkable character of
small-world and it was predicted by means of evaluation of centrality indices that the posterior cingulum,
precuneus and superior parietal lobule were the key areas of the resting-state brain functional network.
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Fig 2 Average degrees of networks with different thresh-
olds (Broken line being natural logarithm of total
of nodes, N)
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Fig 3  Average statistical characteristics of brain func-
tional networks with different thresholds

10° 10! 10
log k

M4 T=0.35HBERBBINEREEDH
Fig. 4 Degree distribution of resting-state brain functional
network with T=0. 35

HE 4 UES, EAREMNBLIRRETRA
HiEFin R B A — KRS, B LR
MWRERM PR~k A(p=1. 67), XL H LML+
RERTSHERN, AELBAIVEAERESHE
i, BXEFHEN TR SMEF UMY SER
JEFEMEERR NG T AL

it B E D OLERERIRBERETH
XE . LIS PR AL TR YT S M E (degree) Fl
I+ (betweenness) , BBV A SMBHIF LT

EEADARE, ERE T BB RAREES (hub) D)
e PRI BRIENE P ER T A Z B RERE
Srf S L 3 R BUE AR, MBI R
TERAELGETREXBEM. A B HERETH
WM PR KT S5 ERKHNT
e A% LB KR P B AR R B SR BRTER
1+,

BRIG X 4% P BT 19 A B 1 o 8 BV HEAE
PRI (FL B R BT 100 A &, AT T X &
R AR E (), A TR B # RS
TRIRZE P 515 SR RAFBAR AR BRANX. A
F 1P BRI B AT B AR TUT /b
M SR gAY AT ERER, ERER
AR %SRBI EEHE.

F1 MEBEEMABRBHE 100 TS0 EARMER
TRE
Brain areas and number of nodes corresponding to
first 100 nodes with highest value of degree and be-
tweenness centrality

Tab. 1

EH Pl
HRi X, A E X i B

fn# 1 (BA31/BA24) 39 BRI (BA7/BA3LD) 16
BT (BA7/BA31) 35 PN 15
#mu-(BA7/BAI8/BA19) 13 #E0H(BA7/BA18/BA19) 12
TR/ (BA39/BA40) 6 T Bl (BAY) 10
R j5 Al (BA2) 4 ¥hE(BAZD 9
TR L/hwt(BAT) 2 4 E (BA31/BA24) 8
. E E(BA19) 2 i 04 15 (BA9) 8
£ [E(BA18) 1 W F/ht(BA39/BA40) 3
s AT E (BAG) 1 B % 3
P [ (BA9) 1 R0 5] (BA9) 1

4 L5k

BERET, — R XA BRI IRBUR S B
B, B A M EEE SO AR R IE# KR RER
FEEZL B ERET —AER Bl ThEE
MRS, 45 6 B MBIy ik, E MThE
PR, FE A R P, SR LA 0. 05 Al R E
BEIF BRI 48 B0 T 1, [R] e IR (L A 206 TR
TR s iy B AAVE R/ S5 4 IR, DA T 47 28 S
BRI RN A BB R LR R LR H—
AT B4 THREFE FE R, 0 0 AT
B AR e SRR R R B RS T IR T A
W45 Y K B i X

AXFAES T HEMEHERATF LM
FThEEM % R— MR A AN TR, NBEAES
Bz RE4RGE T TP EF . A BY T 3 AF i B 5T AR



.92 . =

MBI X ¥ ¥ 8K

%36 &

PR B A BEHLA. 3 T8 SRS TR REIE 30 Y
B MFEFZEBRARRMRE FEIRE
HAHBEREURE S M AR B, B RN
MESEPRAR RGP SR, 78 T B BT M 4% 1Y
GertHrPE AR MY 35 B AJSIR KR Z5# , 123
e PR BS 3 1) & .

$EXK:

[1] . BISWAL B, YETAKIN F Z, HAUNGHTON V M, et al.

[2]

(31

(4]

Functional connectivity in the motor cortex of resting human
brain using echo-planar MRI {J]. Magn Reson Med, 1995, 34
(4):537-541.
RAICHLE M E,MACLEOD A M,SNYDER A Z,etal. A de-
fault mode of brain function [J]. Proceedings of the National
Academy of Sciences, 2001,98(2):676-682,
BEAMALE BLBRE ERMEERSREMA M JLx.
HHARE L 4L, 2006.
WATTS D J,STROGATZ S H,. Collective dynamics of ‘small-
world’ networks [J]. Nature,1998,393(6684) ; 440-442,

(5]

(6]

(7]

(el

f9]

(103

(11]

BARABASI A L,ALBERT R, Emergence of scaling in random
networks [J]. Science,1999,286(5439) :509-512,

RY#,FE A SPM KFaBELmEEGa U FEERY
B4R, 2004,20(11);1768-1775.

EGUILUZ V M, CHIALVO D R,CECCHI G A, et al. Scale-
free Brain Functional networks [J]. Physical Review Letters,
2005,94(1):018102-1-018102-4,

YONG L., MENG L., YUAN Z, ez al. Disrupted small-world
networks in schizophrenia [JJ. Brain, 2008, 131(4),945-961,
STAM C J, JONES B F, NOLTE G, ez al. Small-world net-
works and functional connectivity in Alzheimer’s disease [J].
Cerebral Cortex, 2007,17(1):92-99.

VAN DEN HEUVEL M P,STAM C J,BOERSMA M, et al.
Small-world and scale-free organization of voxel-based rest-
ing-state functional connectivity in the human brain [J]. Neu-
ro Image, 2008,43(3);528-539.

W oA S-S BRI REKBESNNERR
i (1], ARt RE,2007,17(5),:678-682.



