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Emotion Recognition of EEG Signals Based on SAE and GNDO-SVM
CHEN Chen, REN Nan

(College of Economics and Management, Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract: Affective computing is a key problem in modern human-computer interaction, and with the development of
artificial intelligence, emotion recognition based on electroencephalogram (EEG) has become an irhportant research
direction. To improve the classification accuracy of emotion recognition, this‘study introduees stacked auto-encoder
(SAE) to extract the deep feature of EEG multichannel signals and then prop!oses a'generalized normal distribution
optimization based support vector machine (GNDO-SVM). The experimental results show that the proposed GNDO-SVM
model has better classification performance than the support veetor machine model optimized by genetic algorithm,
particle swarm optimization algorithm, and sparrow search algorithm. The accuracy of emotion recognition based on SAE
depth features reaches 90.94%, indicating that SAE can effectively exploit the depth correlation information between
different channels of EEG signals. Therefore, applying SAE depth feature extraction combined with the GNDO-SVM
classification modelican effectively achieve the emotion recognition of EEG signals.

Key words: electroencephalogram (EEG); emotion recognition; deep feature; stacked auto-encoder (SAE); generalized

normal distribution optimization (GNDO); support vector machine (SVM)
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4, TR S B FEAE
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HILE#E AT PSD 5 DE BHERIE 4R AL, AT
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T A o e kR NEEY B — EBENLYE, N
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(177 25/, R HBAG R G, 3 H T892
HERA A T oAt 3 RS, SR Wilcoxon fi 3o %t
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o p-value /T 0.05 TR HA R F M R @i xf Hmy
PUE tH, GNDO-SVM #8173 Kt B B2 L T GA-SVM
A PSO-SVM 2 WAL T SSA-SVM AL, {H 7E 5 i
45177 1, GNDO-SVM Y1) 73 JAE FE fie e, il ik 42

PSO-SVM (3 & fie ik, 7k /& GNDO-SVM, {HH T
PSO-SVM w1 figid B N 1 R i, S BUR& 845>
FKUER /KT GNDO-SVM 1 SSA-SVM #EAY | 7F 1248
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SGHEE 3 NATH, 5% GNDO-SVM 7 HL A5 5 5 )
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AHEG T LA 48 S 5000 75 i ).
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K2 AFERIF L F
. L MR 2 Gt
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A S BB IREE T ok, ALK 23 R FE IR R ;24
FREE TR KT 40 I, &AL IR T RS FE 35 4k B
i, — T AT 682 T TR U AR FE AR e By 17—
A A SRR B 2, 55— 7 T R IR AT e A REAE 5L
I A AR A A B S . GA-SVML. PSO-SVM.,
SSA-SVM Fl GNDO-SVM [t funsk 3 fin. H
YRR TORCE N 29, BRI 28 2514 2 [120, 90, 60, 29]
i}, GNDO-SVM A5 2 it 0 &5 S 5 p, A4 7
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