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Abstract

One of the problem with VR animation is symtoms of cyber sickness. In this study, one of the VR
animation scene was experimented with three motion camera movements, pitching, rolling, and yawing to
reduce the symptoms of cyber sickness. Surveys were used to calculate SSQ values and to measure cyber
sickness. The yawing axis showed the most severe cyber sickness symptoms. Based on this research, if we
develop VR image directing method and motion sickness reduction method and apply it to VR

environment, VR production that can maximize immersion will be possible.

Keyword : Virtual Reality, Image Directing, Cyber Sickness, SSQ, Animation

1 Department of Digital Contents Design, Ulsan University College, Ulsan, Korea [Professor]
e-mail: jskim@uc.ac.kr (Corresponding author)

2 Department of Design, Pusan National University, Pusan, Korea [Professor]
e-mail: digiani@pusan.ac.kr

Received(August 08, 2019), Review Result(Ist: August 23, 2019), Accepted(September 09, 2019), Published(September 30, 2019)

ISSN: 2384-101X JNCIST
(© 2019 NCISS 235



A Study on Video Directing for Reducing VR Animation Cyber Sickness

M

Bl

Mg Al Ab

= Moo= 2 Qflez LtE

AL
©

Ot OFEINIK| EZE|X| U

M E(Human Factor)@AE FO§0F & A2 EtS CH7|A|ZK(Latency),

FOV(Field of View), &&= (Optical Distortion), HMD

-
o
T

VR OfjL|H| 04 0f| M

=

f(Direction

=
S

70

VR OfL|OfO|Md =F <5}

A0 M=
of movements)0i| CCt

=

s

2. VR OfiL|mjof4de| o] EH H{E

2.1 VR OfjiL|mjo[M 0| 7=

| OfL{H O]

xgl

(Vurtual Reality) SZHOIA SBE[7] 2I3f |

A

VR OfL{B{|O]H0[2t 7}

VR OfL|0|0]440|2tn St

OHL{H|0] 4=

xtgl

LR

ol
A

A
T

pAIN =14
oo =

Ol At OJoF7|E

e
=

o 360E $}H

LHo

37219l X, Y, z =0 Y

(© 2019 NCISS

236



Journal of Next-generation Convergence Information Services Technology
Vol.8, No.3, September (2019)

HEOZ ot TS Kol Piche 9Ot =, Hot2 X0l 2T S Yaws
Ol thell =2 XLFHE HH= 2T SHYS KO

€ Yaw

< Pitch

2% S Ve

[23 1] 7FASAO] Pitch, Roll, Yaw et

[Fig. 1] Pitch, Roll, Yaw Direction in Virtual Reality
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[Table 1] SSQ (Simulator Sickness Questionnaires)
Computation of SSQ Scores
Weight
SSQ Symptom Nausea Oculomotor Disorientation
General discomfort 1 1 0
Fatigue 0 1 0
Headache 0 1 0
Eyestrain 0 1 0
Diffculty focusing 0 1 1
Increased salivation 1 0 0
Seating 1 0 0
Nausea 1 0 1
Difficulty concentrating 1 1 0
Fullness of head 0 0 1
Blurred vision 0 1 1
Dizzy (eyes open) 0 0 1
Dizzy (eyes close) 0 0 1
Vertigo 0 0 1
Stomach awareness 1 0 0
Burping 1 0 0
Total 1 [2] [3]
Score
N=[1]* 9.54, O=[2]* 7.58, D=[3]* 13.92
TS={[1]+2]*+3]} *3.74

238 © 2019 NCISS



Journal of Next-generation Convergence Information Services Technology
Vol.8, No.3, September (2019)

AtO|Hf O] =TYHHQ SSQ(Simulator sickness questionnaires)= 19933 KennedyOl| 2[sl 7HE &
QUL SSQ= 107FK] A[Z2O[HOM =HE 1119742] HES 29 2A45l0] & 16742 SH2=
O|FU MU, B4 Hrof WE HH 4 4h(Total score)dt THEOILE FE FT&(Nausea), T2
O2ef #2 2 28 =H(Oculomotor), LWL ZH 24 (Disorientation) 2| 37tX| 19| T 4=

ocono
ek 2 A M EACEH 0] 16740 BAL

 HEEY YSO SHEE SHT 34)

M3 2AE2 ZNED, 2 34 29 22 220 NS Totol gAE Roln 1w

FHo2 S 42 Folo] To0] ALk £2 HAULE Y3 A0S FHASS o
ofict

3.2 VR OfL|OH|O]M x|Z} S Ao

Mo REe de|7|=HE0M &PF2l VR OO StF0| HICto{H & of HEHZ &2
st (28 219 374K FaotH SEY, Rolling, Pitching, Yawing2 2 KZSIALCt [E 2]
Y2 +15°9 2|H 42 7MY 12 23%°| ZO|Z HA EACH HEBHE2 Autodesk
MayaOllA| 4K(3840 x 2160) AtO|=, AtO|E HIO| AFO|E=(Side by side) M VR O[O|X|=, =&
2097 Z e WEHES SIRACE AHE VR HMD 7|7|= AlOFZ 110°E X|&SH= HTC ViveE &

§ot0] ZHoIALY.

[Z3! 2] Rolling, Pitching, Yawing O|O|X]|
[Fig. 2] Rolling, Pitching, Yawing Images
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[Table 2] Experimental Irritant Conditions

Format

side by side / VR

side by side / VR

side by side / VR

Resolution

3840 x 2160

3840 x 2160

3840 x 2160

Time

Rotation Value

+15°

+15°

+15°

Movement

Rolling

Pitching

Yawing
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[Fig. 3] SSQ Mean Value According to the Moving Direction of Image Before and After Experiment
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[Table 3] SSQ Mean Value and Standard Deviation According to Moving Direction of Image
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(& 4] 99 SSQ Ewaty BEHL}
[Table 4] SSQ Mean Value & Standard Deviation by Gender

Ng Rolling Pitching Yawing
TS N 0 D TS N 0 D TS N 0 D
of T | 2384 | 1550 | 1895 | 33.06 | 4722 | 31.01 | 3695 | 62.63 | 60.78 | 38.16 | 4832 | 81.77
| BEEA | 1263 | 709 | 810 | 2460 | 1798 | 1324 | 1642 | 24.66 | 2036 | 1691 | 1667 | 32.80
= T | 2010 | 19.08 | 1800 | 15.66 | 42.08 | 3458 | 3032 | 50.50 | 57.50 | 40.55 | 42.64 | 76.53
A | BEEA | 772 | 721 | 563 | 1567 | 1519 | 1343 | 1215 | 21.00 | 2008 | 2148 | 15.12 | 19.67

422 HEd

SEXLS| A= 2000 5, 30CH 49, 40CH 3, s0CH 4HO|RACH A ZAME EM 20047t Cf
Hojo Hls| YRMOZ OHYHO|H 2HES E ZAMCE 30042 40CHeE L2, =°| b
|2THE S92 BH0| 200 ELtE = AZC{ZEO| XtOl= MSHR| AULE soci O

LS A

Yo HgH =A LIEHRLEE ojet Z2

=
-

Hu
e o re

o T
(V]

S

)

10

o

Ho

n

Rl

m

0] =2 L2, HAAZ, St Ao, 27|15, X228 = TS CHefet AtolH 2o| 340
LIEFGCE ™Y 2 59 Bogta #E8s Uae [# 519 2L
[E 5] ¥ SsQ Boatd BEHA
[Table 5] SSQ Mean Value & Standard Deviation by Age
oy Rolling Pitching Yawing
TS N 0 D TS N 0 D TS N 0 D
H | 1496 | 1526 | 1213 | 16.70 | 2693 | 24.80 | 18.19 | 30.62 | 35.16 | 20.99 | 25.77 | 52.90
2008 =
o ;I' 3.74 522 4.15 11.64 4.09 522 4.15 6.22 5.67 7.98 4.15 18.14
BT | 1683 | 1431 18.95 6.96 42.08 | 2624 | 36.01 | 5220 | 59.84 | 38.16 | 49.27 | 76.50
m;l_ 3.05 4.77 6.18 8.03 9.16 5.50 15.62 | 1332 9.13 1542 | 15.62 | 19.62
H | 2119 | 1590 | 17.69 | 2320 | 49.87 | 31.80 | 37.90 | 69.56 | 6732 | 44.52 | 53.06 | 88.12
E1 ;I_ 8.63 11.01 4.37 8.03 7.78 14.57 4.37 8.12 7.78 15.57 437 8.07
50 EH Ho | 3647 | 2385 | 2653 | 5220 | 6545 | 50.09 | 4738 | 83.60 | 8228 | 59.63 | 60.64 | 107.8
O|At | #E
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