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The relationship of structural and functional brain

networks via hierarchical synchronization

LIU Yingying, ZHUO Zhao, CAI Shimin, FU Zhongqgian, ZHOU Peiling

(Department of Electronic Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract; Benefiting from the structural segmentation and functional conformity, the cerebra can reach an
‘economical’ work mode including both local clustering and global cooperation, which makes the relation
of structural and functional network play an important role in the comprehension of cognitive brain
activities. The collective dynamics of neural mass models coupled through structural brain network
represents properties of brain activities. Based on functional brain networks derived from simulated time
series, the relationship between structural and functional brain networks is investigated via comparing
topologies of the two networks. The numeric results of structural networks in cats and monkeys show that
the functional and structural networks display similar connecting patterns, which were also quantitively

studied with the help of vertex similarity in structrual networks. Numeric results support the view point

Yrfs B #9.2012-12-03 ;8B H#3:2013-03-19

E4TH . HHEHAB#IA (60874090,60974079,61004102) , Hr g = A% 5 AR BB A 45 9% £ 331 2k 4 (WK 2100230004) %5 Bf.
TEE BN R ZEEE, 20,1986 4FA, Wi+, BRI 1) . B 22 W 4 38 ) i . E-mail : lyy1220@mail. uste. edu. cn

BIREE . A, ##%Z. E-mail: plzhou@ustc. edu. cn



44 T EAFHERKFFR

F 44 %

that the hierarchies in structural networks are the basis of functional brain activities and suggest that the

functional conformity is realized via collective dynamics of neurons.
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Fig.1 Structure network and functional connections of cat cortex, g = 0.7
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Fig. 2 Structure network and functional connections of ape visual cortex, ¢ = 1.5
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Fig.3 Structure network and functional connections of ape cortex, g = 3
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