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Feature Fusion Analysis of Simultaneously Recorded EEG-fMRI in

Emotion Cognitive Reappraisal

ZOU Ling! YAN Yong' YANG Biao® LI Wen-Jie! PAN Chang-Jie? ZHOU Ren-Lai®

Abstract Electroencephalography (EEG) and functional magnetic resonance imaging (fMRI) provide complementary
spatio-temporal information for brain function study. In order to study the neural activity during the process of cognitive
reappraisal strategy when emotional images are taken, canonical correlation analysis (CCA), empirical mode decomposition
(EMD) and k-means clustering algorithms are used to finish the steps of cross-correlation and blinded source separate
for simultaneously acquired EEG-fMRI emotion data. Spatial maps for fMRI data and the corresponding temporal
evolution features of EEG signals are thus obtained. The results show that EEG components separated by CCA in
cognitive reappraisal state have obviously late positive potential (LPP), with latency from 200 ms ~ 900 ms, meanwhile the
amplitudes of LPP evoked by taking cognitive reappraisal strategy are less than that evoked by watching negative images
(F(1,224) = 28.72, P < 0.01), but more than that evoked by watching neutral images (F(1,224) = 63.32, P < 0.01). The
corresponding spatial regions have apparent activation regions, such as cingulate, frontal, temporal lobe and other regions
related to emotion regulation. What is more, the activation intensity evoked by taking cognitive reappraisal strategy is
significantly less than that evoked by watching negative images, while it is more than that evoked by watching neutral
images. The activated areas related to emotion are small when participants are watching neutral images. This fusion data
processing technology computes the potential linear correlation between two modal data, which can effectively separate
neural activities of the brain both in spatial and temporal domains, and can achieve the effects of obtaining temporal and
spatial information of the brain activity at the same time.
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Fig.1 Framework of EEG-fMRI data fusion
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Fig.5 Outcome of EEG-fMRI feature extraction in

decrease-negative condition by one subject
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Table 1 Correlation component of EEG-fMRI which has

higher correlation by three emotion conditions

o FHIREL
LBy
WA W& frE FEAIC S
B 1 0.944 0.966 0.913
a2 0.888 0.947 0.801
B 3 0.841 0.877 0.731
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oy 7 N/A 0.584 N/A
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Fig.6 Average outcome of EEG-fMRI correlation

components by look-neutral condition
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Fig.7 Average outcome of EEG-fMRI correlation

components by look-neutral condition
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Fig.8 Average outcome of EEG-fMRI correlation

components by decrease-negative condition
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