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3.1

3.1.1.

Simulator Sickness :

2005; , 2005;

Brand, 1975, p103

1992
Kolasinski 1995 SS

2.3.1.3.

motion sickness :

SS
, 2005

40

-18 -

MS

Reason &

Kennedy & Fowlkes,



SS
, 2005 Hein 1993
SS Head-Mounted
Display HMD Virtual Environment VE
Stanney, Hale, Nahmens, & Kennedy, 2003
Reason & Brand, 1975,
p188; Lawther & Griffin, 1988 Dobie, McBride, Dobie Jr., & May 2001

5
Grunfeld & Gresty, 1998
Golding, Kadzere, & Gresty 2005 HMD Head-Mounted
Display Virtual Reality VR Clemes & Howarth, 2005
Suncus murinus
Javid & Naylor, 1999
SS
SS
VR SS
Kennedy, Lane, Berbaum, & Lilienthal 1993 Simulator Sickness Questionnaire
SSQ Kolasinski, 1995

Kellogg, Kennedy, & Graybiel, 1965
Kennedy, Lilienthal, Berbaum, Baltzley, & McCauley 1989 28

SS Kennedy & Fowlkes, 1992
Kennedy, Lane,
Berbaum, & Lilienthal, 1993 Oculomotor O,
Disorientation D, Nausea N,
Total Severity TS 28
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16 SSQ

Kennedy, Lanham, Drexler, & Lilienthal, 1995; Stoffregen, Hettinger, Haas,

Roe, & Smart, 2000 Cobb,
1999
Hamilton, Kantor, & Magee 1989 Stand on
one leg eyes closed SOLEC  Sharpened Ronberg stance SR
SR
SS

Prothero, Draper, Furness 3rd, Parker, & Wells (1999)
HMD Head-Mounted Display

Lin, Abi-
Rached, Kim, Parker & Furness 2002
VE
Reason & Brand, 1975, p211 H1
2006
Ernst & Pittler (2000) 6
5 Mowrey & Clayson
1982 32

Chrubasik, Pittler, & Roufogalis, 2005

5-HT3
5-HT 5-hydroxytryptamine 5-HT3
5-HT3 Gingerol

-20-



6-gingerol 5-HT3
Ernst & Pittler, 2000

312

, 2006
electrocardiogram : ECG
rate variability : HRV
, 2001 ECG ECG

interval : RRI
LF 0.04 0.15Hz

heart
, 2000;

RR R-R
HF 0.15 0.4Hz
HF

respiratory sinus arrhythmia : RSA

LF
HF

RSA
Perring & Jones, 2003

, 2004
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heart rate variability : HRV
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3.34.

DS-6000
3 34° x 3 26°
108° 640 x 480 1 60Hz
66.7
10
1
3.35.
4 3 2 1 0 5
4 3 4 3 1 2 2 1 4
SS Kennedy SSQ 8.
Appendix  8.2. SSQ
Vection
:0 1 2
:3 Kennedy Kennedy
et al., 1993 TS : Total Severity
O : Oculomotor D : Disorientation N : Nausea
SR Cobb, 1999; Prothero et al., 1999
60
60
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3.3.6.

"Inductance
Plethysmography™ American Academy of Sleep Medicine Task Force, 1999
DC 30Hz
ECG
NASA (-) (+) 10 (E)
1000 0.5Hz 310Hz
50Hz, Q=10
NR-2000
Ims USB PC
DS DS
3.3.7.
1
SR SR
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10 SR SSQ
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3.4.

SS Kennedy

Sickness Questionnaire Kennedy et al. 1993

DS
34.1.
(1) Kennedy  SSQ
SS
SS
SS
3.4.2.
3.4.2.1.
0.89 2.75 0.77 t(30) =4.44 p<0.001
3.4.2.2.
1 1
31 2
1 25.4  ( 46 ) 2 47.3 (
SSQ Vection SR
t Welch
t 3-1 1

-28-

SSQ Simulator
SS

(SR)

1.44

50 )



SSQ

Vection SR
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3-1

SSQ-TS SSQ-N SSQ-0 SSQ-D Vection SR
45 M T M T M T M T M w T M w T
n 16 32 16 32 16 32 16 32 16 16 32 16 16 32
Mean 14.14 4546 29.80 11.93 42.63 27.28 14.21 38.37 26.29 9.14 36.54 2284 150 175 163 084 219 152
SD 1270 24.92 25.13 15.68 29.74 28.11 944 17.82 18.64 12.64 2790 2545 063 091 078 068 2.05 1.65
df 22.30 22.74 30.00 20.91 30.00 18.23
t 4.48 3.65 4.79 3.58 0.90 2.49
p <0.001 0.001 <0.001 0.002 0.375 0.023
M : Men, W : Women, T : Total. p-values are for two-tailed tests.
Mean values are those of averaged scores from two measurements after simulation drives.
2[I DY I a b —a B iR O E D AR W L Icb Oz FELL TR,
3-2
SSQ-TS SSQ-N SSQ-O0 SSQ-D Vection SR
AEE Q ® @ ® @ ® ) ® @ ® @ ®
n 31 31 31 31 31 31 31 31 31 31 31 31
Mean  25.09 31.61 23.08 27.70 22.50 27.87 18.41 26.04 1.48 1.68 1.48 1.58
SD 23.66 26.12 25.93 28.76 17.88 18.81 25.26 28.01 0.72 0.83 1.61 213
drf 30 30 30 30 30 30
t 2.94 1.79 3.49 2.88 2.68 0.31
P 0.006 0.083 0.002 0.007 0.012 0.759
@ : second measurement (after the first simulation), 3 : third measurement (after the second simulation). p-values are for two-tailed tests
Data for 31 perticipants who completed two simulation drives were analyzed.
M DIl —va B iEE E T L2314 DT — X2 Do e R 7,

-30 -



34.23. SR

SR 2

2x 2x 2x 3

SR 1.06

F 1,23 =4.33 p =0.049

F 2, 46 = 2.65 p = 0.081 SS SR

SR
3.4.24.
SSQ
SSQ Vection
2 31 x2 1
1 1 63 2 31
Vection  SSQ

Vection SSQ-N

-31-

31
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3-3

Report Results
Ex. SSQ-TS SSQ-N SSQ-O SSQ-D Vection

Men (n=16)
Report
Susceptibility 0.17 0.24 0.30 0.02 0.33 0.30
Exercise = -0.01 -0.08 0.05 0.04 0.00
Results
SSQ-TS - 0.76 **
SSQ-N = 0.81 **
SSQ-0 - 0.61 **
SSQ-D = 0.56 **
Vection -
Women (n=16)
Report
Susceptibility 0.11 -0.12 -0.06 -0.17 -0.12 0.11
Exercise = 0.02 0.01 0.08 -0.05 0.03
Results
SSQ-TS = 0.30
SSQ-N = 040 *
SSQ-0 N 0.20
SSQ-D = 0.16
Vection -

*p <0.05 **p<0.01
note. SSQ indices are mutually dependent so that their correlations are not included.
) SSQ OBRIERITEHAE LI THEVOO THREFRBOEH X R4

"Susceptibility" "Exercise"
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3.4.25.

SSQ Vection
2 x 2x 2x 2
2 31
1 31
3-4
SSQ-N
SSQ-TS X
SSQ-0 1
p = 0.050
SSQ-D
SSQ-TS x X
p = 0.064
p = 0.001 SSQ-0
p < 0.001
SSQ-TS
X
p = 0.024 SSQ-0
p =0.003 3-2, 3-3
Vection X
3-4
X
p = 0.028
X SSQ-0
p < 0.001
p = 0.005
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3-4 SSQ, Vection, SR

ZEEhIA Source dar F

SSQ-TS SSQ-N SSQ-0 SSQ-D Vection SR

ZNNEMZER Between Subjects
1451 (Gd: Gender) 1 17.91 ** 10.60 ** 19.56 ** 12.94 ** 0.34 5.67 *
f@lERE (O: Order of Measurement) 1 1.74 2.37 0.44 1.35 0.91 0.15
>av# (Gg: Ginger) 1 0.19 0.17 0.23 0.05 1.05 1.55
Gd X O 1 0.77 0.17 0.72 1.63 0.01 0.02
Gd XGg 1 0.22 0.02 0.23 0.66 1.05 0.51
O X Gg 1 2.64 1.30 1.64 4.36 * 0.01 0.61
Gd X O X Gg 1 0.72 0.09 1.20 1.09 0.91 0.00
. 23 (7322) (1097.9)  (403.3)  (863.5) (1.2) (5.3)

ZINENER (A S L ToHHT) Within subjects represented by with / without Stripes
A (St : with / without Stripes) 1 1.02 1.03 1.46 0.21 0.10 0.27
St X Gd 1 6.07 * 3.68 12.26 ** 2.19 0.10 0.11
St X O 1 11.29 ** 3.68 21.60 ** 10.16 ** 9.68 ** 0.11
St X Gg 1 0.20 0.01 2.53 0.05 0.10 4.11
St X Gd X O 1 1.02 1.03 0.00 2.19 9.68 ** 0.84
St X Gd X Gg 1 0.11 0.01 0.49 0.32 0.10 0.02
St X O X Gg 1 1.52 0.32 1.46 3.32 1.55 0.02
St X Gd X O X Gg 1 2.46 0.32 749 * 2.19 1.55 0.52
#3 (SU) residual error 23 (66.9)  (107.3) (23.6) (99.7) 0.1) (16)
ZMEWNER GRIERELTHHr) Within subjects represented by Measurement

HIE | (M: Measurement) 1 11.29 ** 3.68 21.60 ** 10.16 ** 9.68 ** 0.11
M X Gd 1 1.02 1.03 0.00 2.19 9.68 ** 0.84
M X O 1 1.02 1.03 1.46 0.21 0.10 0.27
M X Gg 1 1.52 0.32 1.46 3.32 1.55 0.02
M X Gd X O 1 6.07 * 3.68 12.26 ** 2.19 0.10 0.11
M X Gd X Gg 1 2.46 0.32 7.49* 2.19 1.55 0.52
M X O X Gg 1 0.20 0.01 2.53 0.05 0.10 411
M X Gd X O X Gg 1 0.11 0.01 0.49 0.32 0.10 0.02
7% (M) residual error 23 (66.9) (107.3) (23.6) (99.7) (0.1) (1.6)

* p <0.05, *x p <0.01

1) FEIMNOHEIXEZDOIY)F S5 Values enclosed in parentheses represent mean square errors.
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Mean SSQ-O

Mean SSQ-TS

50

40 - @ 39.8
®34.0

30 - Men

p=0.112 Women
20 - p =0.003

® 15.6

10 @ 12.8

without with without with

Stripes Stripes
0
3-2 SSQ-0 X
50 -
47.0

40 - @ 39.7
30 =M§ go g Women

p=" p =0.024
20 -

15.7
10 @ 12.6
T without with without  with

Stripes Stripes
0
3-3 SSQ-TS X

-35-



Mean Vection Scores

2.5

2.0 A

1.5

1.0

0.5

0.0

3-4

Men
p =1.000
@19

1 @15 @15 ®15
s Women

p <0.001
1 2 3 2 3

Measurement Measurement

Vection X
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34.3.

3.4.3.1.
3-3 MS SS
Hutchins & Kennedy, 1965; Kennedy, Fowlkes, Berbaum & Lilienthal,
1992 SS
MS SS
MS SS
SS SS
Vection SSQ SSQ-
N 3-3 SSQ-N
Hettinger, Berbaum, Kennedy, Dunlap, & Nolan
1990
3.4.3.2.
X X X
2
25.4  ( 46 ) 47.3 ( 5.0 )
2
Mowrey & Clayson 1982
3.4.3.3.
3-4 SSQ-0
SSQ-TS X
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2 3-3
3.4.3.4.
Stanney et al. 2003
HMD Head-Mounted Display -VE SSQ-TS
24.89 29.32 1.18 SSQ 3-1
Vection X 3-4 SSQ
Vection 3-3
Sandstrom, Kaufman, & Huettel (1998) 3D
3.4.3.5.
SSQ D Vection 1 2
10 10 10
Disorientation Vection 2
VE
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Stanney et al., 2003 SSQ-N

3.4.3.6. SSQ
SSQ TSN OD
ss
SSQ
ss
3.43.7. SR
SR SR
SR
3.4.38.
ss SSQ
ss SSQ
SSQ ss
SR ss
SR
SSQ
ss ss
SSQ-0
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SS
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3.5.

SS
SS
SSQ
ECG
(2001)
RRI R-R
RRI LF
, TS
35.1.
ECG RRI
Vection
3.5.2.
3.5.2.1. RRI ECG
2
ECG
fs=10Hz
500ms 1s
1s
ECG

SS
SSQ-N
SSQ
0.04 0.15Hz SSQ-0O ,
RRI
LF HF RRI
SSQ
3
RR
RR (R-R interval : RRI) ECG
fs=10Hz
: BLV
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RRI

RRI
ECG
11 21
RRI
35.2.2. RRI
RRI RRI
3.5.2.3. RRI
2 RRI
35.2.4. RRI LF HF
RRI LF(0.04 0.15Hz) HF(0.15 0.4Hz)

, 1977, p83-94, p210-227; Silvia & Robinson, 1979, p214-

226 Maximum Entropy Model MEM =100

3.5.25. RRI

10 1
=40 =513

3.5.2.6. RRI

LF HF

-42 -

=8193 Burg

MEM
RRI

RRI



35.27.

RRI
RRI
fs=10Hz

35.28.

RRI 10

35.209.

RRI 1

3.5.2.10. LF

LF RRI LF MEM
=100 =8193 0.04 0.15Hz

35211

RRI

35.2.12.

RRI

35213

RRI
+ 100 =10s
RSA
5 - RRI

-43-



353.

353.1

3532

MEM
SSQ-TS

SSQ, Vection

RRI

cardiopulmonary cross correlation : CPCC

- 44 -

3-5

RRI

3.4.

SSQ-N



Resp Resp Resp Resp Resp
(Rest-1) (Sim-1) (Rest-2) (Sim-2) (Rest-3)
] 0.8 T T 1 ] 0.8 T T 1 ]
0.7 - — 0.7 - -

~N 06 | - ~N 0.6 |- —
=05 [in | . 05} .
i 504 s Ih‘ V\ r“{“ ‘,”N‘, | 71 504 = —
c | LA a( i ‘N [ V C ‘
gosr N\ (4 03 | \.4' Wi
902 | | H S 0.2 mwwym' M‘ |/ |
| 0 A T L] 0 LAl g
0 2 4 6 8 10 0 2 4 6 8 10
time (min) time (min
RRI RRI RRI RRI RRI
(Rest-1) (Sim-1) (Rest-2) (Sim-2) (Rest-3)
] 0.8 T T 1 ] 0.8 T T 1 ]
0.7 + — 0.7 —
~N 0.6 — ~N 0.6 |- —
o5tk | - 05 | -
| o4l 304 | -
f C C
©0.3 0.3
30.2 50.2
Mj = 0.1 “ 0.1
0

0
0 2 4 6 8 10
time (min)

0 2 4 6 8 10
time (min)

MR A BB, DHERRIZ T ERICRT.

RSAIZ LD IR B 43 &, £ EMSLDLFR S 23RRIC DS,
Sim-2 TiE, PR RN BOME TLC, A0 BEA #EL .
Resp : FEW., RRI : 033 RRI, Rest : Z°8%, Sim : £1T

3-5 RRI
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3533

+ 20s
3-6 CPCC
RRI

0.4
g 02
©
0
o
(@]
® 02
o
O

0.4

20 15 -10 -5 0 5 10 15 20
RRI %17 < lag RSP to RRI (s) — MFIRF 1T
lag=0 s ITfF TRDEHERME (L DED CPCC) &7 .

3-6 RRI
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3.5.3.4. SSQ

SSQ Vection
Pearson
3-5 32 x 2 -11
= 63
(1) ECG SSQ Vection
(2) RRI SSQ
(3) RRI-LF SSQ-O D TS
4) Vection
(5) $SQ-D,TS
(6) CPCC SSQ-O0 D
3-5 SSQ Vection
ECG  pRi RAI RRI PR oo i
%’g FHy 80— Jﬁirii%& Jﬁiégﬂ TREH
gLy KR RRIRRIRRI RRI RSP ..

-M -Pw -LF -HF  -CG -CG

Vection 0.52=*+-0.14 -0.23 -0.27 0.07 0.18 -0.39+ -0.22
SSQ-N 058+ 0.00 -0.03 001 019 026 -020 -0.13
Men SSQ-O 0.11 034 017 0.13 031 0.15 0.00 -0.02
SSQ-D 047+ 0.12 0.08 0.10 0.18 0.04 -0.34 -0.04
SSQ-TS 044+ 0.16 0.08 0.08 025 0.19 -0.19 -0.08

Vection 0.34 -025 -0.19 -0.15 -0.37 -0.04 0.14 0.07
SSQ-N 040+ -0.09 045+ 031 005 -035 -024 0.01
Women SSQ-O 0.17 0.16 037+ 0.57= 0.08 0.04 -0.31 -0.28
SSQ-D -0.04 030 040+ 054+ 026 0.17 -027 -0.29
SSQ-TS 0.23 0.11 046+ 051+ 0.13 -0.09 -0.30 -0.18

Vection 0.38*+-0.21 -0.21 -022 -0.18 0.01 -0.06 -0.06
SSQ-N 047+ -0.16 -0.02 -0.04 -0.06 -022 -024 -0.14
Al SSQ-O 0.26* 0.02 -0.01 005 -0.04 -005 -0.22 -0.28+
SsSQ-D 0.14 005 001 0.08 003 0.02 -0.29* -0.29+
SSQ-TS 0.33=-0.05 -0.01 0.02 -0.03 -0.11 -0.27* -0.25

*p <0.05, ** p<0.01
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35.35.

3-7
Sim-1,2

53.1)=3.33, p=0.037

p=0.041 Rest-1

CPCC

Cardio-Pulmonary Cross Correlation

-0.30 - . T . .

-0.35F

-0.40

-0.45
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35.4.3.3. RRI-LF SSQ-O0 D TS
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3.55.
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3.6.
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Cardio-Pulmonary Cross Correlation (CPCC) and RRI
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Cardio-Pulmonary Cross Correlation (CPCC) and RRI
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3.6.3.3. CPCC
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3.6.34.

3.5.3.4.
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3.6.35. CPCC
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CPCC RRI LF/HF
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3.7.
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4.1.

1994
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LF HF
, 1996
RR
, 1997

LF/HF

, 2003

4.2.
4.3.

Inductance Plethysmography

2.3.1
NASA (-) (+) 10

44,

2.3.

CPCC p max
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RRI fs=10Hz

60s Hanning
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R
Mayer 0.075 0.125Hz FFT
60s Hanning
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ECG - Photo Plethysmogram - Respiration 17:19:00
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ECG - Photo Plethysmogram - Respiration 17:21:08

ECG ——
Photo Plethysmogram ——

Respiration
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4-2

12
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45.2.

PTT
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4.5.3. Mayer RR
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RRI-PTT after BPF(0.075-0.125Hz) [s]

RRI-PTT after BPF(0.075-0.125Hz)
PTT is negated to facilitate phasic comparison
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454, RR

Cross Correlation of RRI-Respiration
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455,

Cross Correlation of RRI - (-PTT)
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456. CPCC p max
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Power of 0.075-0.125Hz (RRI-PTT)
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4.6.

46.1.
4-1
4-2
Mayer 0.075 0.125Hz
RR RR
4.6.2. Mayer RR
p max
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RR RRI
Mayer RR
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4.6.3. CPCC p max
CPCC p max
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3.6.3.2. DS
CPCC

60 hanning

4.6.4. CPCC p max

RR
LF / HF
LF / HF
HF
HF
CPCC
CPCC

p max

CPCC

RSA respiratory sinus arrhythmia :

RR
RR

CPCC

LF : 0.04 0.15Hz

HF

p max
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8. Appendix
8.1.
8.1.1.

8.1.1.1. RRI

state 1
threshold delta state 2

state 2

threshold

threshold beat state 3

pdtmax thredhold state 1
state 1

state 3
idle_after_bottom

state 1

pdtmax=0.05 - threshold S
idle_after_bottom=0.4 S
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delta= threshold

tvmax=
RRI
R
R RRI
0.020s
0.010s
10 0.010s
PTT pulse transit time
8.11.2.
FFT FFT
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rri



MEM MEM
FFT

hanning gauss

MEM NSB (National Bureau of Standards)
NBS Core Math Library (CMLIB)
http://lib.stat.cmu.edu/cmlib/doc/mxentrp/, 2007.10.19
MEM Silvia & Robinson (1979) p214-226

8.1.2.
8.1.2.1. FFT
FFT Fast Fourier Transform
Cooley & Tukey, 1965
8.1.2.2. MEM
MEM Maximum Entropy Model , 1977, p83-94, p210-227;
Silvia & Robinson, 1979, p214-226 FFT

FFT
MEM
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8.1.2.3. CWT

CWT Continuous Wavelet Transform Daubechier, 1992,
p7

8.13.

CWT : Continuous Wavelet Transform

Wavelet

RRI

FFT Fast Fourier

Transform :
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8.1.3.1.

FFT MEM CWT CWT
CWT
AutoSignal v1.6, SYSTAT
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1)
8-1
8.1.4.

Test Signal

0.1Hz + 0.25Hz burst signal + pseudorandom background

0.1 T T

signal

-0.02

-0.04

-0.06

-0.08 |-

0.1 1 1 1 1 1 1 1

0 50 100 150 200 250 300 350
time [s]

8-1
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400



()

8-2

(2-1) FFT

0.5

FFT MEM CWT
8-3 8-4

FFT spectrogram (window : hanning)

0.1Hz + 0.25Hz burst signal

04

frequency [Hz]

0.1 |

03 |

02 |

FFT

100 200 300
time [s]
8-2 FFT
10 [Hz]
4096
60 [s]
1[s]

hanning
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400

0.008

0.007

0.006

0.005

- 0.004

0.003

0.002

0.001



(2-2) MEM

0.5

04

0.3

frequency [Hz]

0.2

0.1

MEM

MEM spectrogram (window : hanning)

0.1Hz + 0.25Hz burst signal

100 200 300
time [s]
8-3 MEM
10 [Hz]
2048
60 [s]
1[s]
hanning
8-3
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400

0.045

0.035

< 0.025

0.015

0.005



(2-3) CWT

Continuous Wavelet spectrogram

0.1Hz + 0.25Hz burst signal

0.5 T T T 0.06
0.05
04 -
0.04
N 03[ _
L
>
8 -~ - 0.03
()
>
g 02| _
- - 0.02
o |- i .
- - 0.01
0 1 1 1 I
0 100 200 300 400
time [s]
8-4 CWT
CWT AutoSignal v1.6,
SYSTAT
10 [Hz]
100 (0 0.5Hz
Wavelet Morlet (complex, =8)
CWT
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8.1.3.2.

8-5 RR RRI
RRI FFT MEM CWT 8-6
8-7 8-8 < 0.05 Hz
0.05Hz

fs=10Hz

RRI data sample during simulator drive

0.9 .

0.8 |- -

075 + i

RRI [s]

07 | |

0.6 |- -

0.55 1 1 1 1 1
0 100 200 300 400 500 600

time [s]

8-5 RR RRI
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(1) FFT

frequency [Hz]

8-6

0.5

04

0.3

0.2

0.1

FFT

0.4Hz

FFT spectrogram

RRI data sample during simulator drive

1 1 ] | |
100 200 300 400 500
time [s]
RR RRI FFT
10 [Hz]
4096

60 [s]
hanning
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600

0.003

0.0025
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0.0015

0.001

0.0005



(2) MEM

MEM spectrogram

RRI data sample during simulator drive

08 ] ] | | 1
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=
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2
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>
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0 ] ] ] ] ]
0 100 200 300 400 500
time [s]
8-7 RR RRI MEM
10 [Hz]
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lag 40
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hanning
MEM FFT
RRI
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MEM
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(3) CWT

Continuous Wavelet spectrogram

RRI data sample during simulator drive
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100 (0.05 0.5Hz )
Wavelet Morlet (complex, =8)
CWT 0.4Hz
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8.1.4.

8.1.3.1. perl

$ts=0;
$te=400;

$fr1=0.1; #
$a1=0.05; #
$ts1=80; #
$tel=240; #

0.1Hz

$fr2=0.25; 0.25Hz
$a2=0.05;
$ts2=160;

$te2=320;

H OH H B

$rn=0.0005#
$ft=0.1 #

$P1=3.14159265358979;
$af1=2*$P1*$frl;
$af2=2*$P1*$fr2;

$t=0
srand;

while ($t<=$te) {
if($te!=0) {$var=0;}
if(($t>=%ts1)&&($t<=$tel)) {$var+=$al*sin($afl*($t-$tsl));}
if($a28&&($t>=$ts2)&&($t<=$te2)) {$var+=$a2*sin($af2*($t-$ts2));}
$var += $rn*((rand 2)-1);
printf("%f %f¥n", $t,$var);
$t+=9$ft;

# end of program
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8.2.

SSQ

SSQ simmulator sickness questionnaire

SSQ
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Vection
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