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Abstract Emotion is closely related to the life of human, so has effect on many parts such as concentration,
learning ability, etc. and makes to have different behavior patterns. The purpose of this paper is to extract
important features based on physiological signals to recognize negative emotion. In this paper, after acquisition
of electrocardiography(ECG), electroencephalography(EEG), skin temperature(SKT) and galvanic skin response(GSR)
measurements based on physiological signals, we designed an accurate and fast algorithm using combination of
linear discriminant analysis(LDA) and genetic algorithm(GA), then we selected important features. As a result,
the accuracy of the algorithm is up to 96.4% and selected features are Mean, root mean square successive
difference(RMSSD), NN intervals differing more than 50ms(NN50) of heart rate variability(HRV), o and «
frequency power of EEG from frontal region, ¢ , §, and 7y frequency power of EEG from central region, and
mean and standard deviation of SKT. Therefore, the features play an important role to recognize negative
emotion.
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[Fig. 2] Mean HRV for Fear and Neutral Stimuli
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[Fig. 3] Frequency Power for Fear and Neutral Stimuli
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[Fig. 4] Mean SKT for Fear and Neutral Stimuli
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[Fig. 5] Standard Deviation GSR for Fear and Neutral
Stimuli
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[Table 1] Extracted Features

Signal Extracted Features
ECG Mean, SDNN RMSSD, NN50, HF/LF
EEG F: &, 0, a, B, Y Frequency Power

C: 6, 0, a, B, Y Frequency Power
SKT Mean, Std
GSR Mean, Std, Max
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[Table 2] Performance by the Terms of Features

Selected Signals
ECG

EEG

GSR, SKT
ECG, GSR, SKT
ECG, EEG
GSR, SKT, EEG

Accuracy
81.9%

F: 78.3%
C: 60.2%
F&C: 83.8%
22.4%
89.2%
94.6%
87.4%

ECG, GSR, SKT, EEG  96.4%
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[Table 3] Condition of Genetic Algorithm

Condition Selected Condition
Population 500

Selection Method roulette

Elitism 10

Crossover Fraction 0.3

Crossover Function one-point
Mutation feasible
Generation 100
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[Table 4] Selected Features

Signal Selected Features
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EEG 1; ?1 % .
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