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Analysis of causal factors and physical reactions according to visually induced

motion sickness
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Abstract We present an experimental framework to analyze the physical reactions and causal factors of
Visually Induced Motion Sickness (VIMS) using electroencephalography (EEG) signals and vital signs, We
studied eleven subjects who are voluntarily participated in the experiments and conducted online and
offline surveys, In order to simulate videos including global motions that could cause the motion sickness,
we extracted global motions by optical flow estimation method from hand—held captured video recordings
containing intense motions, Then, we applied the extracted global motions to our test videos with action
movies and texts, Each genre of video includes three levels of different motions depending on its
intensity, EEG signal and vital sign that were measured by a portable electrocorticography device and an
electronic monometer in real time while the subjects watch the videos including ones with the extracted
motions, We perform an analysis of the EEG signals using Distance Map(DM) calculated by correlation
among each channel of brain signal, Analysis using the vital signs and the survey results is also
performed to obtain relationship between the VIMS and causal factors, As a result, we clustered subjects
into three groups based on the analysis of the physical reaction using the DM and the correlation
between vital sign and survey results, which shows high relationships between the VIMS and the intensity

of motions,
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Algorithm 1: background flow field extraction

Input optical flow field up_, ug_ up,
parameter p, @
Output background flow field uy

h, = hist(ug_)
hs = hist(uﬂs)
m, = maximum index of h,
m, = maximum index of h
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Up = up,
otherwise

h, = hist(ug,_)
m, = maximum index of h,

Ma+0
fe = Zizsm_s—g—mg “he(mg)

if [1-4>]1-L
He He
Up = Upg,

otherwise
Up = Up,
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