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Quantification of Positive and Negative Emotions by
Single-Channel Brain Wave

J.M.Choi*, M.C.Whang**, B.H.Bae", E.K.Yu***, S.H.Oh***,
S.Y.Kim*, C.J.Kim***

(*KAIST Department of Physics, **SangMyung University, ***KRISS Ergonormics Lab)

Abstract It is important to develop the credible evaluative method of positive and
negative emotions by given various stimuli . We made the physiological model of emotion
by the relationship between central nervous system(CNS) and autonomous nervous
system(ANS), We measured Electroencephalography for CNS and Electrocardiogram, and
Skin Temperature for ANS. In the experiment. forty five volunteers were healthy twenty
to twenty-eight aged males or females. Each subject experiences thirty kinds of stimuli in
which ten visual, ten auditory. three olfactory, and three tactile stimuli were given
respectively for evoking positive or negative emotions. They made subjective evaluations
to each stimulus by 11- point scale method. We found the general parameters of
ILF(Information of Low Frequency) and IHF(Information of High Frequency) from
singlechannel EEG of frontal lobe. We investigated the mathematical relationship
between these parameters. The trend of these two values can discriminate positive and
negative emotional state. To guantify emotional state, we defined the new parameter of
"Relative Quantified Emotional State (RQES)’ by proper combination of ILF and IHF. The
value of RQES was correlated with subjective evaluation. This technique enables us to
monitor the gradual degree of each positive or negative emotion evoked by given stimulus
with only one-channel EEG measurement device.
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