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Emotion Recognition Method of Competition-Cooperation Using Electrocardiogram
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Abstract

Attempts have been made to recognize social emotion, including competition-cooperation, while designing
interaction in work places. This study aimed to determine the cardiac response associated with classifying
competition-cooperation of social emotion. Sixty students from Sangmyung University participated in the study and
were asked to play a pattern game to experience the social emotion associated with competition and cooperation.
Electrocardiograms were measured during the task and were analyzed to obtain time domain indicators, such as
RRI, SDNN, and pNN50, and frequency domain indicators, such as VLF, LF, HF, VLF/HF, LF/HF, InVLF, [nLF,
InHF, and InVLF/InHF. The significance of classifying social emotions was assessed using an independent t-test.
The rule-base for the classification was determined using significant parameters of 30 participants and verified from
data obtained from another 30 participants. As a result, 91.67% participants were correctly classified. This study
proposes a new method of classifying social emotions of competition and cooperation and provides objective data

for designing social interaction.
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Fig. 2. Competition-Cooperation task screen
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Table 1. Result of statistics - Time domain, Frequency domain and combination of indicator (Comp: competition, Coop: cooperation)

N Mean SD t p
RRI Comp 30 647.85 88.00 -1.610 =.113
Coop 30 682.01 75.85
Comp 30 52.52 11.59 8.274 < .001
SDNN
Time Domain Coop 30 31.39 7.83
Indicator Comp 30 25.49 1.55 -1.332 = .188
rMSSD
Coop 30 25.99 1.35
Comp 30 4.60 5.50 1.197 = 236
pNNS50
Coop 30 6.85 8.69
VLF Comp 30 1628.53 1425.00 3.850 < .001
Coop 30 563.84 513.04
LF Comp 30 288.75 176.49 -1.003 = .320
Coop 30 334.06 173.45
HF Comp 30 194.15 169.22 0.755 = 454
Coop 30 161.53 165.50
Comp 30 12.72 13.85 2.785 = .007
VLF/HF
Coop 30 5.39 397
Frequency Comp 30 2.08 1.32 2.677 =010
Domain LF/HF
. Coop 30 3.39 2.33
Indicator
Comp 30 7.13 0.73 6.625 < .001
InVLF
Coop 30 5.77 0.85
Comp 30 4.95 0.81 1.162 = .250
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Coop 30 4.70 0.88
Comp 30 5.50 0.59 -2.386 = .020
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Coop 30 5.84 0.52
Comp 30 1.30 0.15 9.560 < .001
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