H39% 3 r ] B 2 A Vol. 39 No.3
20224 3 H Chinese Journal of Medical Physics March 2022 _ 349 -

DOI:10.3969/j.issn.1005-202X.2022.03.015 EFfZ54EE EFMNE

T [0 |5 48 Fix BR 4 A B3GR BV D) IR 2 B4 (R BN T &

TR, EAL B A, R R
1. B B 2s KR 5 B TR 240, VTV8 B 2 330063 2.5 E s K kb, 1174 B E 330063

~

(HEE 14t ot =h F it 5 A2 P i M 25 54T P AR AR AR S — BTk R Bk T SR 5 18] £ 5704 B8R, 4% sk —Fh 3 5 A o R 5
HAERR Iy ik, RIS 0 AT 5 2 7 SR F) B, %% Rl i w435 5 69 o 3R 5 o) R 5 A R o Rk % R AR,
A EASAF AR SR ICH e AR IR L R & A AE SR A AR S5 AR DL AFAE | TR T AR R M AE T B Fh ST A AR AR, VA2 51 B35 PAAEAY
FONFHAA A B AR, BRI R SAET 5, T A Bk A T R R BARSEAE , UG SR A T AT AT S 27 R A
B, XIRZER A, PTIR 09 7 kA B A 2 F AL SEED R & ALK 4 2 £ BT BOH R IR R P, 5 Kl
FARVE, AR PTIR h 0 7 RAF B 0 2 BEMAAF D B T ke AT AR RO

[ R$IR |34 52 A o R385 B 0 9R 5 s B SRR AE s A AR AR B s S5 AT

[FE4ES]IR318 [ XEkiRER ] A [32EHS)1005-202X(2022)03-0349-08

Feature extraction method based on enhanced power spectral density for emotion analysis using
EEG
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Abstract: Aiming at the problem that power spectral density (PSD) has single feature and cannot effectively represent the
differences between frequencies in electroencephalogram (EEG)-based emotion analysis, a feature extraction method based on
enhanced PSD is proposed to realize the analysis on emotions and the assessment of the significance of difference. After obtaining
power spectral density image by a frequency power spectral density of EEG signal, the color feature, texture feature and similarity
feature are extracted by image feature extraction algorithm. Then the redundant features are eliminated based on correlation
criterion, and the final feature subset is obtained by taking the minimum average value of the significance of difference (P value)
as the target, thus effectively fusing different image features. Finally, the emotions of subjects are analyzed, and the significance
of the difference is assessed. The experimental results show that the proposed method can effectively quantify the emotional
differences of the subjects in the SEED dataset. In the self-designed emotional EEG test, the significance of difference obtained
by the proposed method is smaller than other methods, which proves the feasibility and effectiveness of the method.
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Figure 1 Power spectral density of 32 channels

electroencephalogram (EEG)
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Figure 2 EEG feature extraction and analysis
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Figure 3 Stimulation process
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Figure 4 Electrode placement
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Figure 6 Characteristics of different types of subjects
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Figure 7 Characteristics of subjects of different genders
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Figure 8 Characteristics of different subjects
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