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Abgract The purpose of our study isto reved the influences of vection-induced images on the autonomic nervous
gystem, quantitatively. Hence, we gpplied the principal component andlysis to multivariate biosignas including R-R interval,
blood pressure and respiration and estimated the local and globa motion vectors from video images. The results showed that the
moation vector closdy corrdated with blood pressure and the second principa component score. Moreover, the dominant
frequency of the time-series of the motion vectors changed from 8-14 Hz to 0.5-2 Hz during the period where the unpleasant

influences were expected.
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Fig. 1. Correlation coefficients between motion vectorsand biosignals
at each section, time-frequency representations of motion
vectors during a specific interval of the bike racing video
image (Subject O).

Tablel Corrdation between motion vectorsand biosignas (BP: blood pressure, score) during aspecific interval of the bike racing video image.
Local motion vectors (left / right) Local motion vectors (up / down) Global motion vectors
Subject distant view near view distant view near view zoom pan tilt

BP score BP score BP score BP score BP score BP score BP score

Ew A 04 |0607)| -03 04 |06(1.6) |-06(16)|07(20)| -04 |-0507)| -04 |-05(1.7)|-050.7)| 0.6(1.3)| 0.4
g% B |-06(20)|07(2.1)| 0.4 03 |-06(1.1)| 0.6(0.9) |-0.7(1.2) | -0.7(1.0) | -0.5(0.0)| 0.3 [-0.7(0.6)| 0.6(1.1) |-0.6(1.2) | -0.7(1.3)
22| C |-0811)|-0617)| 04 03 |0.7(1.2) |-0.6(1.4)|-0.6(1.2) | -0.5(0.1) | -0.8(1.1) | -0.8(1.6) | -0.7(0.9) | -0.7(1.0) | 0.7(1.1) | 0.7(0.9)
E DEF| NA NA NA NA NA NA NA NA NA NA NA NA NA NA
O |0.7(1.3) |-0.6(15)| 05(0.0)| 03 |0.6(0.7) | 0.6(0.9) | 0.6(1.5) | -0.7(1.1) | -0.5(0.8) | 0.7(1.6) | -0.5(0.3) | 0.8(3.3) | 0.6(1.6) | -0.8(3.1)

= | P [0605)| -04 04 03 04 |-0.6(1.2)| 0.71.2) | 0.6(1.4) |-0.7(1.5) | -0.5(0.1) [ -0.7(1.6) | -0.5(0.4) | 0.7(3.2) | 0.7(1.5)
g Q |[-06(1.0)|-05(1.1)| 04 -04 |0.6(1.0)| 04 |-0.5(0.6)|0.6(0.8) [-0.7(1.8)|-6.4(1.2) | 0.8(1.0) | -0.6(2.0)|-0.7(0.9) | 0.6(1.1)
< R |0.6(1.0) | 0.621)| -04 -04 |-0.7(0.3)|-0.6(2.1) | 0.7(3.2) | -0.6(3.0)| 0.7(1.9) | -0.4 |[-0.6(0.9)| 0.5(1.0) | 0.7(1.8) | -0.7(1.2)
S |-06(1.7)|-06(32)| 03 0.4 0.4 04 |-0.7(0.6)|-0.5(0.5)|-0.7(20)| -0.4 |0.6(1.0) | 0.5(0.6) |-0.6(1.2) | -0.6(1.7)




