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Assessing Biological Effects of Visual Stimulation by Analyzing Pulse Wave
*M. Abe, M. Yoshizawa, N. Sugita (Tohoku University), A. Tanaka (Fukushima University),
K. Abe, T. Yambe, S. Nitta (Tohoku University) and S. Chiba (Sharp Corporation)

Abstract— The maximum cross-correlation coefficient from blood pressure to heart rate, o, is a useful index to
evaluate the effects of visual stimulation on the human. However p,,,« needs an expensive and bulky equipment to
measure continuous blood pressure and an ECG measurement device to measure heart rate. In this study, only
plethysmogram was used to obtain pp,,, without measurement of continuous blood pressure and ECG. Heart rate
was obtained from the inter-beat-interval of the rising time of pulse wave. Blood pressure-related information was
obtained from the difference of pulse transmission time or from integral value of pulse wave over a beat. The
adequacy of the proposed method was evaluated on the basis of comparison with the conventional method.
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(b)MBP and -HRin watching video
Fig.1 Left: time-series waveform of mean blood pressure
(MBP) and heart rate (-HR) in Mayer wave band. Right:
cross correlation coefficient p(7) from blood pressure to
heart rate.
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Fig.2 Definition of pulse foot-to-foot (FF) interval.
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Fig.3 Definition of pulse transmission time difference
(PTTD). Top: pulse wave measured at the finger tip.
Bottom: pulse wave measured at the earlap.
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Fig.4 Definition of integral value of pulse wave over a
beat.
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(a) Protocol of an experiment with muscular load
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(b) Protocol of an experiment in which a subject is
watching a video taken by swaying handy camera

Fig.5 Protocol of experiment
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Fig.6 Comparison between pn,, using continuous blood
pressure and pp. using PTTD in the experiment
muscular load. Average of 10 subjects.
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Fig.7 Comparison between p,, using continuous blood
pressure and pp.x using PW,., in the experiment with
muscular load. Average of 10 subjects.
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Fig.8 Comparison between py,, using continuous blood
pressure and pp.x using PTTD in presentation of the
swaying video image. Average of 10 subjects.
Significant difference was found between py.(HRgce -
MBP) and py.x (HRppg - PTTD) almost everywhere.
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Fig.9 Comparison between py,, using continuous blood
pressure and Py, using PW,., in presentation of the
swaying video image. Average of 10 subjects. No
significant difference was found.
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