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Assessment of Cybersickness under Vection-Induced Images by Motion Vectors

Tohru Kiryu*l, Yoko Nambo !, Eri Nomura, Takehiko Bando 2, and Naoki Kobayashi*3

Abstract - There are some problems in relation to unpleasant feeling or cybersickness due
to visual stimulus produced by current digital imaging technology. We specified the
time-frequency representation (TFR) of image motion vectors that would affect the
autonomic nervous activity under vection-induced images. Referring to the trigger points
of cybersickness determined by autonomic nervous activity related indices, we found that
the TFR contains both the lower frequency components under 3 Hz with several seconds
and the higher frequency components with several hundreds milliseconds. Moreover, the
similarity between different image motion vectors, which characterizes the TFR by cos’0
between different vectors, changed similarly as the distribution of trigger points of
cybersickness in time.
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Table 1 Results of cybersickness for each subject under sports experiencing images (M: mountain bike, B: bobsleigh, BR:

bike race). The subjective reports of cybersickness are marked by acircle. The events of cybersickness are plotted on

the time axis for two types of conditions using autonomic nervous activity related-indices.
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Fig. 1 Time courses of the correlation coefficient
between pan and right/left components in the mountain
bike session. The intervals with the absolute value of
correlation coefficient greater than 0.7 are painted black
at 25 sections (from top-left (1, 1) at distant view to
bottom-right (5, 5) at near view) in a screen.
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Fig.2 Examples of time-frequency structure estimated
from GMV components at cybersickenss-triggering-
intervals (65-68 sec and 91-94 sec).
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Fig. 3 Number of cybersickness-triggering-intervals (a)
and similarity function (b) with respect to time.
Reference intervals for the similarity function are 65-68
sec (bold line) and 91-94 sec.
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D MAFIERERFE L THMANICNERET L L LCHE
BENTOVLEMEERER E ORI 2= v F3 8
IO, MREDRECIZb 0 L B b[7],[9]. & 51,
RAEEA S 3 Hz LAF) MBAEKRICEESY 5 2 -4
BMERH L. 2L, SWERESIES LKL DD
WL, BROWEREIIBE) (b)) LR EmN
HoHTH LB, EEE, 0.2 Hz BEDAEHHE
DENVTEFRIREZ DO D & OWENH H[19]. F7-,
EEBRIE, HTRR, H, GERREDaFUUE
W HHET I A2 TR L bS5 2 & 23 Efe
ThHD., Lo T, FHILELEBY ThivE, *
DTS E THEERARKISAIE SRS, Tl
W LTEIL LTSS, TOBLATIES), £MK
ISBEFREIND O TITRVNR0]. DXk 5z, HE
RO EERICK L CTPRIZITY, FEe
EWCEBEL B,

MARRBERR 150 5 20 sec LI, BEMERRICE
EBRHED DD L, I—T o —2 2 PIz L 5)E
BEEITEALRIC O AL S, ik, FHllc
KEDBMENLDIRAT Y FREBEEIND Z LN
KEBbhsd. EE, BCESRICIER HER S
NTEY, HREABIZHERDH, 2~60 sec Th D
[21]. 24U, BORISFFRIZE 10ms THY, — D
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AT - ER - B - RE - BEBBREFSREOBEAY MUIC &S EFRZEFEE

O+ — & —CTHEFRE FEEREEHREOI A
T FREYVIREN TS EEZLLND. BGERN
DEHIROZ DX ST & e T2 ReZ O EEICE
LTiE, &5612, 2o B EMRIEEOFME (M
JE & DI X D pmw [13]) 72 EESZBITHRFDLET
H5b.

6. LT U

B CEBER D & D EGMG R (AR S A5
HIL, 7 0EKESHREIC L S EREEOER
AXBOBEERI, TDOE oM &R0 TZRFZNT
B OMBOB X~ M OBBERSL. $ab
b, LIAZE, W, fEZ XS EEERIEE
e Tl PN E IAUNNACT A Fap e
b s KM ZHE L, BB O X ohif L7z o
BRI O BB AR T, —F, BEOBX <Y
MU R o T EERILT DI LT, A7 U—¥
LTouATOBER, BERNOEoNT LR

= FEBI T OB X X7 bV ORER B RS A T

ZFORER, AEIEBSICL DGR E ST D
B O HBERE LR LIz F— &, EomTO
B COBIX T F bR D TR R E
BRI L EMENEIC L THRIAT LI LENT
i, A%, SHICHBREREZHEOL, BREHRVZ
TR EFEEICENET Z LI ko T, oD
L e AEIE Y b OBEREREEEEL Y A B
7o It BRTECHDL. FOET, VAN yTFL
7o BBER N DJER & 22 BB & X7 b VO R A R
HiEr S RIC, BEABEPEEICL > T HbmRE
Fe R E ZF 9 RIKEOTREZDELTND.

E
T OWFE O —RIEAZEO L, REERE -
HUESGERFRB R (G O AR Z 2 VEFHIlE O
L OFFAEEL L TERLIELDTHD.
£, BIERRS FAOEHICHZY, NTT A8
— 2= AT BRFAERO TH IR
~LET.
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