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Abstract Digital imaging technology produces a variety of images that we have never seen or experienced. However, at
the same time, it enlarges another problem called cybersickness. We have investigated the influences of vection-induced
images on the autonomic regulation quantitatively. We used the motion vectors to quantify image scenes and measured
electrocardiogram, blood pressure, and respiration for evaluating the autonomic regulation. In this article, a process for
surveying the intervals under cybersickness is proposed and the time-frequency structure of the global motion vector is
specified. That, is, the results showed that the zoom component with a specific frequency band (0.1 — 3.0 Hz) would induce
cybersickness.

Keyword Cybersickness, motion vector, time-frequency, autonomic nervous activity



MPEG-2

Vector

LMV

(11 [2]

LMYV: Local Motion Vector
GMYV: Global Motion
LMV

GMV

(3]

(1,1)

(5,5)

RR

3 GMV LMV

GMV

LMV 5x5 25

right/left up/down
0.7
7 8sec

right/left

up/down
right/left

MEN] T [T WTWEN EWT N THTNTTINTT T W N Tl ]

L
I
.
;
c
;
.
B
"
b
:
ii

L
i
s
o
i
i
e
1]
ar
uh
3
ii

il
i
L
it
i
=F
=k
A
i
<k
=
i

BT T [T T NTENEY T TEY [N T
B T FNTT WY WY I N FTTWATE T

i
:
:
:
L
-
:
:
"
:
:
il

L _HNEN] BEINN| ___E_| _ENIIE| &Il 1 EN
BTN - [ T T W T T W W TTT ]

I
:
i
:
L
:
N
I
-
I
:
bl

BTN - W T Wi W [T TINT | W7 ]
(WEF T [ MAEWEEE - [T T F i T

=lFE
I
]
nAE
ink
s
Iss
Nl
i
ELT
Nei
il

BTET [F [ FjeN RN T T Wil N7 i1
T1-— [ 1T 1Im_[~ WITJF T T _§

[T [ [ [ KT
W1 [ M i — 1 ]
[ 1 TR WT T [T W AW T §
AT T T [ - TT-TTFAT

?‘

[
[ BT T Vo TFT— T
0 10 20 30 40 B0 60 70 &0 90 100 110 120

time[sec]

[y

0.7
right/left

HF: High-Frequency

Respiratory Sinus Arrhythmia

LF: Low-Frequency
MWSA Mayer Wave related Sinus Arrhythmia
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