BAEFH 10 BT 5 fF B % ik Vol. 44No. 10
2022410 H Journal of Electronics & Information Technology Oct. 2022

EFfMRITH R W48 70 DI B kB B 53 A R0 g B GIR B 15 73 0%

AT K RR
(ER L X FIHAAFHEHAFER E/R  400065)

% . N (EEG)2 —FEZ MM IR REEA, Wk KIdRMWEEGE 5 Ei KBS 317 AEEG R A4 .
SR AR 2o B AR A F A AR AR — AN bR . 7 4 R EEG AN Th RERESL IR (IMRI) 5 5 7E RS 725 43 % 1
FIEAME B, ZOSCR NI IIR R AG T7 ik——— BE T MR W 48 A1 25 20 K I EE G B A4 5095 (FN-STCSI) . %
THEAESHOUTHAELL T, -0 B 0 i R ARLKE VRS 5 2 A T )RR R B e e 4 o B4, R E MR
A ARG B, FN-STCSTRI AL s 7 MR BUMRIME 5 1 S 4%, M B EEGIR AR 6 23 [ 1 5 223,
T AR Sy DU S T AR s AN A3 R B ZE B A DTRR, SCIEEG-EMRIG A o 5 5245 - 5 00 17 LR S
3G Hm AW H A T FN-STCST S BUE SR A S B L AUR SR 368 261 N BTk RE, 45 R BIFN-STCSIREA il &
EEG-fMRIZER 725 EHAME S, $&EEEGIRERRBUZ FI1ERE

KRR MEERVEARAS: SR DIRERIILR: ARy DU T

FESES: TNIILT XHERARINED: A XEHE: 1009-5896(2022)10-3447-11
DOIL: 10.11999/JEIT210764

EEG Source Imaging Based on fMRI Functional Network and
Bayesian Matrix Decomposition

LIU Ke YANG Dong DENG Xin

(College of Computer Science and Technology, Chongqing University of Posts and Telecommunications,

Chongging 400065, China)

Abstract: ElectroEncephaloGraphy (EEG) is an important brain functional imaging technology. The task to
reconstruct cortical activities based on the scalp EEG is called EEG source imaging. However, the accurate
reconstruction of the locations and sizes of brain source activity remains a challenge. To employ fully the
spatiotemporal complementary information of EEG and functional Magnetic Resonance Imaging (fMRI), a new
EEG source imaging algorithm, i.e., FN-STCSI (Functional Network based Spatio-Temporal Constrains Source
Imaging) is proposed. Specifically, to make full use of the temporal information of EEG signals, the source
signal matrix is decomposed into a linear combination of several time basis functions based on the idea of
matrix decomposition. Additionally, to fuse the high spatial resolution information of fMRI, FN-STCSI
employes independent component analysis to extract the fMRI functional networks. Then these fMRI networks
are used to construct the spatial covariance basis for EEG source imaging. Variational Bayesian inference
techniques are used to determine the relative contribution of each spatial covariance basis to realize EEG-fMRI
fusion. Through Monte Carlo numerical simulation and experimental data analysis, FN-STCSI is compared
with existing algorithms under different signal-to-noise ratios and different prior conditions. The results show
that FN-STCSI can effectively fuse the complementary spatiotemporal information of EEG-fMRI and improve
the performance of EEG extended source imaging.
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