Specific Phobia

Development of the simplified VR exposure for the
treatment of Specific Phobia

Miyano, Hideichi



VR

VR
VR
VR
VR
VR
CG
HMD
VR
VR
VR
VR
VR
VR

11

15
17

21
21
23

26
27
32
32
34

35
36
39
39
43

44
45
48
48
51

53
54

60
60
73

75
77
80
84

88



VR

VR
Marks,
1987 Specific Phobia
Marks, 1986 in vivo
in vivo
Emmelkamp, 1982 ; Marks, 1987
in vivo Emmelkamp,
1982
Boudewyns & Shipley, 1983
Virtual Reality: VR
VR VR
1994
2000 VR

virtual environment



VR
Head Mounted Display : HMD

Computer Graphics: CG

HMD CG
HMD
VR
in vivo
VR
VR
VR
Hodges, Rothbaum, Kooper, Opdyke, Meyer,
de Graaff, Williford, & North, 1995b VR
PTSD
VR
1994 Lamson Lamson, 1994 VR



60

50 VR

90%

Lamson VR
Rothbaum
Hodges VR
Hodges et al., 1995b; Rothbaum,
Hodges, Kooper, Opdyke, Williford, & North, 1995a 20

CG

VR
Rothbaum, Hodges, Kooper,

Opdyke, Williford, & North, 1995b



North & North 1996

VR

in vivo Greco,

1989 ; Roberts, 1989 VR

VR

North, North, & Coble, 1997a, 1997b ; Wiederhold, Gevirtz, & Wiederhold,

1998
Hodges, Rothbaum,Watson, Kessler, & Opdyke, 1996 ; Kahan, Tanzer, Darvin,
& Borer, 2000 ; Rothbaum, Hodges, Smith, Lee, & Price, 2000 ; Rothbaum,
Hodges,Watson, Kessler, & Opdyke, 1996 ; Smith, Rothbaum, & Hodges, 1999

Rothbaum
2000
VR

VR



Van Gerwen, Spinhoven, Diekstra, & Van Dyck, 1997

31 VR
VR

Kahan et al., 2000

Botella, Banos, Perpina, Villa, Alcaniz, & Rey 1998

X m. X m.

CT 43

VR



Botella, Villa, Banos, Perpina, & Garcia, 1999

Perpina, & Garcia 2000

VR

Carlin, Hoffman, & Weghorst 1997
CG

(augmented reality

CG VR

Wiederhold, Wiederhold, Jang, & Kim 2000 VR

VR VR

Vivo

PTSD

VR

Botella, Banos, Villa,

20



PTSD Walshe, Lewis,

Kim, O'sullivan, & Wiederhold, 2003

DSM- APA, 1994

North 60

VR North, 1995 ; North,

North, & Coble, 1995, 1996 15 VR

subjective unit of disturbance : SUD



in vivo

VR

Vincelli, Anolli, Bouchard, Wiederhold, Bcia,
Zurloni, & Riva, 2003
Jang, Ku, Shin, Choi, & Kim 2000

VR

Jang 2000 HMD 50

PTSD

PTSD

APA,
1994
PTSD VR
Rothbaum, Hodges, Alarcon, Ready, Shahar, Graap, Pair, Hebert,

Gotz, Wills, & Baltzell, 1999



13

PTSD

Difede & Hoffman 2002

PTSD

PTSD

VR

Harris, Kemmerling,

& North, 2002 ; North, North, & Coble, 1998
Roy, Klinger, Legeron, Lauer, Chemin, & Nugues 2003
VR
in vivo
VR
12

VR

12



VR VR

in vivo

Vivo

VR

Hodges et al., 1996
VR VR

VR

VR

VR

Lee, Ku, Jang, Kim, Choi, Kim, & Kim, 2002

-10 -



VR

VR

VR

VR

HMD HMD

CG

VR

in vivo
VR
VR

VR
VR
HMD CG

CG

VR
VR

-11 -

CG



VR

VR
VR
VR VR
VR
VR
VR
VR
Botella 1998
VR
Foa & Kozak, 1986 VR

-12 -



North, North, & Coble, 1997b ; Rothbaum et
al, 1996

Sheridan 1992

Held & Durlach 1992
HMD
HMD

Hendrix & Barfield 1996

geometric field of view
Prothero & Hoffman 1995 HMD
105
60

Hoffman, Groen, Rousseau, Hollander, Winn, Wells, & Furness 1996

VR

Hodges et al, 1995b ; Rothbaum et al., 1995a

Carlin, Hoffman, & Weghorst, 1997

-13 -



VR

HMD

HMD

HMD

Jang

-14 -

2000

HMD

50

20

VR

VR



VR

VR
VR
HMD
HMD
VR

North 1997a

HMD

VR

VR

VR
HMD
CG
HMD
VR
Smith 1999
12,000

VR

10,000

- 15 -

CG

150,000

14,000 HMD



HMD

CG CG
VR
CG
VR
VR CG
VR
VR CG
VR
HMD

Slater & Usoh, 1993 ; Witmer & Singer, 1998

CG

-16 -

HMD



HMD VR

HMD 10 HMD
VR
VR CG
CG HMD VR
VR
VR
HMD
CG
CG
VR
VR

-17 -



CG

VR
CG
VR VR HMD
VR
North et al.,
1997b ; Rothbaum et al, 1996 HMD
Held & Durlach, 1992; Sheridan, 1992
CG VR VR
VR
VR CG
VR

VR

-18 -



HMD

VR

HMD CG

105 60 HMD

Hoffman 1995

VR

HMD

VR

HMD

-19 -

VR

VR

HMD

Prothero &

30

HMD

40



-20 -



VR

VR

CG

HMD

VR

VR

HMD

-21 -

VR



HMD

VR

VR

VR

VR

VR

VR

in vivo

in vivo

VR

VR

-22 -



VR

VR

VR

VR

VR

CG

VR

VR

VR

-23-

VR

HMD

VR



Figure 3-1

-24 -



(

Figure 3-1

-25-

4 VR N
o 4
v
4 VR I

CG VR
3
CG
\_ HMD )
v
4 N
3
VR
HMD
in vivo
o 3 4
CG )
VR VR
CG * Y,
[ I
¥ 4
HMD
HMD
v
VR
VR
v
VR
VR
v



CG

VR
VR
CG
VR
HMD
HMD
VR CG
HMD CG
CG
VR
CG
Carlin et al., 1997 ; Wiederhold et
al., 1998

- 26 -



Hendrix & Barfield, 1996 ; Schubert, Regenbrecht, & Friedman, 2000

CG

Welch, Blackmon, Liu, Mellers, & Stark, 1996

CG

Dinh, Walker, Song, Kobayashi, & Hodges,

1999

CG

CG

VR VR

CG

30 22 22

-27 -



VAIO PCV-

RZ61 1GB RAM, SONY HMD
VFEX D, IS
AVI
HMD HMD
CG 360
CG 3D Studio MAX
HMD CG
HMD
Figure 4-1
CG
Figure 4-2

-28 -



Figure 4-1 CG

-29 -



Figure 4-2

-30 -



Slater, Usoh, & Steed 1994

SUS SUS SUS

SUS

SUS

SUS

Hendrix & Barfield 1996 1 100
Presence 1-100
Presence 1-100 "100"

lllll

HMD
HMD

CG

-31-



Table 4-1
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Table 4-1

(N =30)
significance level * CG
SUS z =-.76,n.s. 3.57 (SD = 1.83) 3.87 (SD = 1.36)
SUS z =-.32,ns. 2.53 (SD = 2.00) 2.60 (SD = 1.48)
SUS z =-.72,n.s. 3.00 (SD = 2.12) 3.33 (SD = 1.83)
Presence 1-100 z =-.93, n.s. 39.30 (SD = 28.26) 45.30 (SD = 22.87)

* Wilcoxon signed-ranks test
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Table 5-1 SUD
(N_=16)
significance level *

SUS z =-247,p <.05 4.94 (SD = 1.06) 3.56 (SD = 1.79)
SuUSs z =-1.93,p <.10 3.31 (SD = 1.82) 2.88 (SD = 1.59)
SuUS z =-1.46, n.s. 4.06 (SD = 1.69) 3.19 (SD = 1.80)
Presence 1-100 z =-2.99, p < .01 55.62 (SD =23.58) 36.00 (SD =24.65)
SuUD z =-2.01,p <.05 3.81 (SD = 2.43) 2.69 (SD = 2.68)

* Wilcoxon signed-ranks test

- 40 -



Table 5-2 SCL t

(N_=16)

significance level *

scL t (15) = 1.24, n.s. 1.09 (SD = 1.14)  0.74 (SD = 0.91)

* Paired t-test
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Table 6-1 SUD
(N =12)
significance level *

SUS z = -.09, n.s. 4.25 (SD = 1.42) 4.08 (SD = 1.31)
SUS z = -.16, n.s. 3.25 (SD = 1.66) 3.17 (SD = 1.80)
SUS z = -.18, n.s. 3.67 (SD = 1.61) 3.67 (SD = 1.44)
Presence 1-100 2z = -.23, n.s. 51.67 (SD =22.60) 48.75 (SD =21.86)
SUD z =-1.00, n.s. 3.42 (sD = 2.91) 3.00 (SD = 2.76)

* Wilcoxon signed-ranks test
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Table 6-2 SCL t

(N = 12)

significance level *

SCL t (11)= .32, n.s. 1.02 (SD = 1.17) 0.93 (SD = 1.42)

* Paired t-test
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