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ABSTRACT

The purpose of this study is to propose and to apply new Revised Simulator Sickness
Questionnaire(RSSQ) that is effective quantification tool by revising and complementing
SSQ because Simulator Sickness Questionnaire(SSQ), which is being used generally to
quantify Simulator Sickness has several problems. For this study, we reduced 31 symptoms
that are related to Simulator Sickness to 22 symptoms and derived weighting for each
other from 15 experts. We developed new RSSQ with 22 symptoms and implemented factor
analysis by using 142 RSSQ which is questioned before and after getting on simulator. It
was classified to four major symptom groups as the result of the factor analysis. They are
Disorientation, Oculomotor, Nausea, and Confuse . The scoring system of RSSQ provides
subscales score of Disorientation, Oculomotor, Nausea, and Confuse as well as total
severity. The scoring system of RSSQ which is proposed by this study is expected to
improve accuracy of measure compared with an existing scoring system of SSQ, and to
contribute with understanding the effect of Simulator Sickness more adequately and clearly.
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Kennedy ¢t Fowlkes(1992)& 22 &4to] ztrpx] AZ o ZAE yeldl7] W&ol F3golet
I 22E Ao ntgaldn sdd. 2 FA49 ttYd g Fo} Kennedy$t Fowlkes: simulator
sicknessZ “Polysymptomatic(thFAA)'2 BAIT 583 AF2E FE, dlAAE, AW

% 2vl(motion sickness)¢} Hl&3tth 1 ¥ FAZE UEY, £, IFY Y, 9
217} =3 =7 (fullness of head), 8 Ao} T9 =2 Fo] Xidclh
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2249 & g h(Kennedy & Fowlkes, 1992). 7}3 B #HAQ simulator sickness? %3
dEoly F4 checklistsoi .
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2. Simulator Sickness Questionnaire(SSQ)

90l o) AR, A AFE A&} ME-LS Pensacola Motion Sickness Questionnaire
(MSQ) (Kellogg, Kennedy & Graybiel, 1965)°]th. o] A& 2878 F4ol ois] 4% A= &
47 HZ(o}FRA = g}, 4zt BE, AShHE Hol’g g st AridY s WAooz Ho
ATk HE MSQe Hevt E}v%’“ (polysymptomaticity)& Z2ist2 UA T  simulator
sickness @7l &&3}7) &% HE 9d AHHSTI) sickness®] EFHoln Ut 7%
g el tig o7 A ARE *1]‘6‘?5}7‘] 232 dote AolHKennedy & Fowlkes, 1992).
o]# & o]fol - SSQ (Kennedy, Lane, Berbaum & Lilienthal, 1993)7F 702 = ic}h
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ot 16714 F4og2 9 4¥HT R Holdd 16714 FAEEL 88U A 371%
o ZAT(HAALE, AdTFEE EH, HIAAAA)E g4I SSQY dFAAdME 8
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& EA e o] &4 111989 SSQ HFEel B AL AEF 2FIF
Table 12 SSQo <& HFAAN #4& vehlz Yo
Table 1 SSQ¢] Al4tE (Kennedy, et al., 1993).
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olgA AFE7F aFolM FHe FREE FEFIE oK E Simulator Sicknesse] S Ayt
HAPAEe] Huty FErt olFH FA4E AEEA Rz, AT stdetz =8 nnE
A A@eEE L AxrY 74 AA 57 giEelt

310l A 2AS 7 xHEL 329 AEZF o 159Wel s 1] 1 AEE A A
gdozRE 4 317 FH4ET ZEf LAY 5 Qe FEAE FA HA BEE APl IA
Y Simulator Sickness®} #EE FAolTHi BAHE THEES AUsEE g4u 1599 A
715 Z 1/39]4o] Simulator Sickness®t ## ¥ FAolgln @ 227 FA45S RSSQ

Ao st
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F& 7@ gol Uk ATl daM AFNEAE T AE Vet vk o474 )
AFGoE AANEFANE T8 ot VAL A&WF By} FUHA Pol AL A
A B2 A0R wlgold WHE Adsed A gRolT
Table 3% H® 7% 2% F4& TEZ Uygth 1 deoE a9 34
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Table 3 Z+ S459 859 3¢, A&HT, 7Isk4E, A7t

[<]
Z4 F4x £ | deyy sy skt Bit7ts
1. Ao g Bwsiu, 150 10.00 10.00 0.94
2. 5|2 8o}, 212 14.13 13.34 1.26
3. Y&sith 93 6.20 483 0.46
4. Mg} op=e} 760 50.67 4438 418
5. wo] H =3}, 760 50.67 49.28 465
6. 9 2H& 2F717 @ 740 4933 46.10 435
7. ok 255 17.00 15.40 145
8. W27 1540 102.70 98.65 9.31
9. A& AFer] T 650 4333 36.38 343
10. B 2l7t e} B w7ge] Erf 580 3867 31.21 294
11. Alom oo} 530 3533 3361 317
12. ¥ & 9& o drFol v 1230 82.00 73.46 6.93
13. ©& Zte o dr1Fe] oo} 1050 70.00 63.59 6.00
14, 99 EE w79 o2 ol duh 1490 99.33 90.40 853
15. A1ZH3 zako] gt . 595 39.67 36.60 345
16. .z‘z%oll =k %%7&% =7, 600 40.00 3358 317
17. 18 digh ¥22¢ =7 610 4067 3463 327
18. @£y 345 23.00 18.93 1.79
19. -‘rl_:r-zvr vheh, 3110 207.3 190.82 1801
20. fEro] Fuls) W} 698 4653 38.32 362
21. -'e.’-9l FAL w7 oy 1130 7533 61.33 5.79
2. %R g 153N 590 39.33 34.89 329
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2 AoME 33 oA dojA 2271 F44E JHAR MR RSSQ AFAE ML Al
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THHREQL 11A HZ(oFZEAE ¥vh=0, i+ A3ith=100, 108 HA)E H LAt 1 A=
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Fo] LEALE FLY & A 107A Adel et 2HHA o) dAeHE X Fo
W AIDE S5 Hojd itk F £YARL WY 15208 FEs BAEE HolA 9
=
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g5 Fe RSSQ dlol

2 2EME HAE ZAF 47k gRloR ERFJLH, 2UE varimax I Hdhe] Ao
71o & (varimax loading) %ol 3 Aol #FoAHE Hole 04014 ZFe Z &<l

3N Egrslejqict,
Table 3ol= A8 A7 v} gt

Table 3 298X 43

s Factor 1 [Factor 2 |Factor 3 |Factor 4
1. Atz oz Eysich 32 47 = 46 * 40 =+
2. 92 3o, 25 B89 x | 56 * 03
3. Y&sid. .28 46 * 51 = -.04
4. W g|7t opxrt, 22 67 * 31 09
5. ol HEsice} .26 83 * 03 15
6. w9 23& #5717 oy 43 = 55 * 09 44 *
7. Feldrt 17 14 01 78
8. w2z 43 * 21 1 = 23
9. BAg FFst7) @t 33 35 30 48 *
10. wej7t #3 =2leo] £}, 63 * 39 29 .16
11, Ajek7h B} 18 73 * 10 .24
12 € @& o d71F0) doh 87 .23 20 13
13w 2% o #71Fe] doh 84 * .31 17 20
14 Y5 78 e Fo] vich 67 * 31 .20 19
15 Al 73 @ado] ok .30 58 14 44 =
16. ZFe g g oxivh 19 12 67 * 26
17. 4] aigh 2ggg 7l 06 14 76 * 24
18. @ g 23 33 35 61 *
19. FE7L v 47 * 04 64 = .30
20. Q@ol Awis 2} 29 16 46 =+ 64
2. Hel A4 w7l o 60 = 18 31 25
22 %o Qj 28AY .04 .07 29 58 *




HEE MzE 2l

metr B ATeME 89 18 WEpZAAdn #dd AT, 89 28 g3 eE 2y
wEd AT, 89 32 "W2AXH BAEE FAE, Ao 99 4 Fa/EFH BH-
FHTolZtT HH sk

3.8 RSSQY H+ 3 #A :

2 ZilME 7 AT 28E S dEid A&7 AGeM F58 F4e Faxs
7Feste] M2 RSSQY #+3 A4S v 2o vA 1~671X9 $ES ZE AR
€9 RSSQO FgATd &4 SHTY HAFE AMddtE HEolm;, @A T~9HA9 REL
RSSQ9 FdAFe Z 4T AE4rt 22 24e Z2A dFe BEOE HoA Ug
<7NT>
Si 1 RSSQ®e n7tAl T4 1=1,2 ¢ - -,n n=2z
Fi o 8d&de oaia Tz 8AE(FA+T) j=1, 2 ,m  m=4
L © 80 & Al oA 817 Varimax loading
wi ¢ AE7E AFANAM P 4 S Fax Zw,-Zl

d - AP A7L RSSQe 2 24 il s ABeolE BAN Fol $HY 1M HERe 2
h:7lelgsl 4uAT WEr

SDr: EE& SD; &+ SD: o HT
i 3 2}

Gz a4 dd HES AS C = SDr / S
Cr: 2857y HES A4+ Cr = SDr / SD,
A1 8 AE A o ZF FAdel g 8059 Y& 3 tabled HAFTL
Fl F? M Fm
Si Lu Li -+ - Lim
Sz Ln Lz - -- Lo
Sn L‘nl L’nZ ot Ln’m

A 20 Azt vl g Lyghs ARRF BEYE he} vlidEe] if Ly = h oW Ly @) 7}
8219 F8 % wiZ A F 94 42 stz ofud @A 302 it}

GA 3Ly <h ol wi=02 2 dlA s}

GA 4 BE Liell disiA FAPed dA 5 28X god wA 28 3o

A 5z wiol PRI RSSQY 7+ 4 ol dls] ge A Fo &3 113 HE g9
A dE &3td AMZE tabled AT 7+ o uiRgole ZF 29 ol dE wid
#@el gAE T I FAES ET O SHAE FI



oA 9

T est & 218 & 480 19984 11)1 173
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Total| Swid Swidi - - - Swd | 73V
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Table 4 RSSQ¢2] AAHE

2} Ze dig 7t
4 D 0 N C
(g§5F RSSQ d% ekt |t E WA 23/
- ¥4 RSSQ d% 344 | 84 A& %
Akl 29 0.94 0.94 0.94
bk 1.26 1.26
L& 0.46 0.46
T% 4.19
el g 465
wel 2 2F &% 4.35 4.35 4.35
kg 1.45
] A~ & 9.31 9.31
2ANS JFer =y 343
a7t 33 =4 294
P Aok 317
g 9e 9 #dNF 693
e A%e: W A 6.00
U EE 270 ojx#g 853
Azt H A 345 345
TEo di Ed 3.17
Aol g 243 3.27
<@ 1.79
TE 180 180
23l 362 3.62
&9 %‘*n‘s A7) &g 5.79
Aoz Qg AR 329
A {11 [2] (3] [4]
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FA7F 1oly 0229 EHE AR, Table 4l e AE7} —va—O?]H T3 AFEXEE o
FoAXgUT. T 7]E£9 SSQY 74]"}3.01]*1 Z2HRF ol 37k (A AA L, a7z o
TEEEH) F4T U ALTE AAE 5 AT, Table 4ol e FA/EFo st H4
T FrtRem AR F3u dth

223 Table 59+ 1423 2] dlolge] o3k WEL o i RSSQ94 Z A9} SSQel 9
3 7 H4E BT 2 712FA %] U9 Yl Table 55 , RSSQ9 HA5E53 SSQ
ol Mgo] Hu, EFHAAA & o] Hol= AL 01%2423 1,}& T YT AT s
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070|402 SSQET AmwAZ avn & F 99,

Table 5 W24 712 BAF
) RSSQ #F S8Q W4
= WA e E | W (BER/EF|ERRS) e (P EH (VGRS gHSE
4 44 gd | A Ag | w9 | A
- D 0 N C TS N 0 D TS
10 -164 | -280 | -235 | -065 | -155 0 0 0 0
20 0.00 0.00 -0.64 0.00 0.00 0 0 0 0
30 0.76 1.83 0.00 1.77 158 0 758 0 7.48
40 3.18 323 0.91 3.87 322 954 758 1392 | 1122
45 3.55 431 1.30 5.20 399 9.54 1516 | 1392 | 1496
50 5.11 6.12 1.61 6.41 574 9.54 1516 | 1392 | 2244
55 757 762 2.62 8.22 647 954 | 2274 | 2184 | 2618
60 836 875 343 967 747 1908 | 3032 | 4176 | 33.66
65 9.86 975 5.17 1117 9.00 1908 | 379 | 4176 | 41.14

70 11.14 13.61 6.26 13.63 11.53 2862 4548 55.68 48.62
75 14.64 16.68 11.06 16.36 14.03 38.16 53.06 69.6 56.1
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85 21.08 26.01 17.34 23.85 2483 57.24 68.22 111.36 78.54
80 27112 34.60 2446 29.72 2964 76.32 83.38 1382 100.98
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