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Relationship between EEG and ECG during rest and working memory task

Yuto NAKAHATA", Hiroshi HAGIWARA®
YGraduate School of Information Science and Engineering, Ritsumeikan University,
ICollage of Information Science and Engineering, Ritsumeikan University

Abstract: Tools such as the Information and Communication Technology and the Internet of Things enable easy
access to biological information. Humans need to rest in accordance with individual biological status.We focused
on electroencephalogram (EEG) and electrocardiogram (ECG) as biological information. The present study aimed
to elucidate time series change and relationships between EEG and ECG findings as physiological indexes at rest
and during brain activity. We use auditory 2-back task as working memory task. Many subjects have significant
negative correlation between power of alpha wave and R-R Interval in seated rest and seated rest on a massage
chair. It indicates that power of alpha brain waves decreased as RRI increased. However, this study did not show
correlations between power of alpha wave and RRI in seated rest + the auditory two-back task and seated rest on a
massage chair + the auditory 2-back task. This is because brain activity status differed among subjects. Values for
the RRI and the power of alpha waves during tasks changed depending on whether the participants were relaxed or
engaged In conclusion, this results show relationship between power of alpha wave and RRI in seated rest,
suggesting the possibility of estimating brain activity from RRI.
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Fig. 2 Average RRI in seated rest during 10 minutes task for
the 12 subjects
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Fig. 3 Average RRI in seated rest on a massage chair during
10 minutes task for the 12 subjects
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Fig. 4 Average power of the alpha wave in seated rest during 10

minutes task for the 12 subjects
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Fig. 5 Average power of the alpha wave in seated rest on a

massage chair during 10 minutes task for the 12 subjects
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Fig. 6 Average theta-alpha ratio in seated rest during 10

minutes task for the 12 subjects
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chair during 10 minutes task for the 12 subjects
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Table 1 Correlation coefficient between power of alpha wave

(Pz) and RRI for 10 minutes task

Table 2 Correlation coefficient between power of alpha wave
(O1) and RRI for 10 minutes task
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Fig. 8 Time-series change of power of alpha wave (Pz) and RRI

in seated rest for the 12 subjects
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