H3HE LM BRERLE SRR Vol.3 No.l
2021 43 H Chinese Journal of Intelligent Science and Technology March 2021

BT i B T RE R UIR 7S RO 1R 48 IR 7S R A

AAH T FEA, A RA, BA Y
(L VR 2EE 2 E B R TRER, JEE 100084;
2. VERENN S Re eI E, b 100084;
3. IR ARG R, LR 100084)

8 OE ST S SRR R 2 A A5G VR Re e HRPIRAS, K o AT RS IV i P A DG 5
FaASFRARAE Ry RS T A P IRRFAIE o BR300k ) 4 i 22 L2 A i DX ) Bl 2 D e e He o A rh R b A e, et IS B
T UIREEBOIRAS T8, B AN R 4 RN i DX TR) 1R 3 7 T e I Hem X SR A o BAT AR M I ACIRAS, SR IUROIR
AN G LB R RS MR SN ) S A AR AE R, F TS S0 ARG . 5620 300 fii vl 5 28 20 JF 2508 42
DEAP, #i25 U) REIE R LR BRI AR A 25 1080 AN B P A AR B S0 T 34754872 43 il 0y 3.87+0.28 AT 3.25+0.30
FIEDATRIR T, DL TARGMAT B B (93 7 iR 2 4.07+0.30 (p=0.005) 1 3.41+0.31 (p=0.064), T4 &k R IE
R TR T L T RIS R LIRSS FTAT I, O i — B IR N BRI LRI A T
KR BATHREIERE: TORE: 2RISR, b

HESHES: R318

XHERFRIRAD: A

doi: 10.11959/j.issn.2096-6652.202105

Emotional state decoding using EEG-based
microstates of functional connectivity

SHEN Xinke'?, LI Yichao'?, LIU Jin'%, SONG Sen'?, ZHANG Dan*®

1. Department of Biomedical Engineering, School of Medicine, Tsinghua University, Beijing 100084, China
2. Tsinghua Laboratory of Brain and Intelligence, Beijing 100084, China
3. Department of Psychology, School of Social Sciences, Tsinghua University, Beijing 100084, China

Abstract: Emotional state decoding based on electroencephalography (EEG) usually regards individual emotion as a rel-
atively static state and uses spectral power or inter-channel correlations of EEG as features. Based on recent advancement
of dynamic functional connectivity analysis in the area of network neuroscience, a method called microstates of function-
al connectivity was designed and implemented, which clustered the inter-regional functional connectivity patterns of the
brain under different emotional states to obtain representative microstates, and the temporal statistics, such as coverage
and transition probability were extracted as features for emotional state decoding. Based on a widely used publicly avail-
able EEG dataset DEAP, new features in microstates of dynamic functional connectivity analysis achieved regression
mean squared errors of 3.87+0.28 and 3.25+0.30 on valence and arousal respectively, which were better than those using
traditional spectral power features, 4.07+0.30 (p=0.005) and 3.41+0.31 (p=0.064). The results demonstrate the feasibility
of emotional state decoding based on microstates of functional connectivity and provide deeper insight into understanding
the neural mechanisms of emotion.
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