
 

 

 

 

 

 

 

 

 

 

 

23  

 

 

 

 

  



1 
 

 

2D

3D

 

 

(OS: 

Windows XP) 6 6

( )

( )

( )

( ) 4

48 7 84  

 

 



2 
 

 

1.  .............................................................................................................. 4 

1.1  .................................................................................................... 4 

1.2  ................................................................................................ 4 

2.  ................................................................... 5 

2.1  ......................................................... 5 

2.2  ................................................................................................ 5 

3.  ................................................................................................... 6 

3.1  ......................................................................................... 6 

3.2  ..................................................................................... 6 

4.  .............................................................................................................. 7 

4.1  .................................................................................................... 7 

4.2  ....................................................................................................... 7 

4.3  ............................................................................................ 7 

4.4  .................................................................................................... 8 

4.4.1  ......................................................................................... 8 

4.4.2  ............................................................................... 8 

4.4.3  ............................................................................... 9 

4.4.4  ............................................................................................. 9 

4.5  ..................................................................................................... 10 

4.6  .................................................................................................. 10 

5.  ..................................................................................................... 11 

5.1  .................................................................................................. 11 

5.2  ..................................................................................................... 11 

5.3  .................................................................................................. 12 



3 
 

5.4  ....................................................................................... 12 

5.5  ......................................................................................................... 13 

6.  ............................................................................................................ 16 

7.  ............................................................................................................ 18 

8.  ..................................................................................................... 19 

 .................................................................................................................. 20 

 

  



4 
 

1. 

1.1 

[1]

 

 

1.2 

[2][3]

( ) 2D

3D

( )

 

 

  



5 
 

2. 

 

2.1 

[4]
 

 

2.2 

( )

 

VR( )

( )

(

)

 

  



6 
 

3. 

 

3.1 

( )

[5]

( train illusion ) 

 

 

3.2 

2 ”

(LinearVection)” ” (Circular Vection)”

3

3 Yaw Pitch Roll

Yaw Pitch Roll

 

  



7 
 

4. 

4.1 

4.2 

20 7

4.3 

3D

6 ( 3

) 1

6 Dell Precision T5400 6

SANYO PDG-DXT10GL

2.60m 10m 60 deg

3D 6

2

4.0m

(logicool DrivingForce GT[ 4.1]) 1 (HP Pavilion 

Elite HPE) 7 (BOSE 

55WER) 3D

 

4.1  



8 
 

4.4 

4.4.1 

1

 

4.4.2 

( 4.2) ( ) (

) 1.0 1/1.2 1.2

60Hz

0.5Hz 3

 

 

 

 

 

(A-1)  

( )( 4.3)

( )( 4.4)

1.0 0.9 1.2

2  

 

 

 

 

 

 

 

(A-2)  

 
4.3  

 
4.4  

 
4.2  



9 
 

( )( 1.3)

( )( 1.4)

1.0 1/1.2

1.15 2  

4.4.3 

  

( ) ( 4.2)

( 4.5)

( 4.6)

10cm 7cm 2  

 

 

 

 

 

4.4.4 

100m

50km/h 1 48

3

 

 

  

 
4.5  

 

4.6  



10 
 

4.5 

2 Thustone (2 )  

( )

( )

4

3 12

V

 

4.6 

4.0m

 

1 48 20 4

1 1 4 2

2

1 3 1 12

20  

4 12 1

7 84 14

 

 

  



11 
 

5. 

5.1 5.4

5.5 5.7

V

√2

1  

5.1 

5.1 5.4

3.7km/s2

-9.25km/s2 5.1 5.2

( 5.3 5.4) 

5.2 

 

 

 

 

 

 

 

 

 

5.5

 

 

0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

1.6 

    

 

 

 

5.5  



12 
 

5.2

 

  

5.3 

5.6

( )

2  

5.4 

5.7

3

( )

 

5.6  

0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

1.6 
 

 

5.7  

0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

1.6 

 



13 
 

 

 

5.5 

1

 

 

 

 

 

      

 0.204 0.053 -0.424 -0.390 -0.105 0.039 

 

  

1 ( ) 



14 
 

  

 

0 

10 

20 

30 

40 

50 

60 
0
.0

0
  

1
.7

2
  

3
.3

9
  

5
.0

5
  

6
.7

2
  

8
.3

9
  

1
0
.0

5
  

1
1
.7

2
  

1
3
.3

8
  

1
5
.0

5
  

1
6
.7

2
  

1
8
.3

8
  

2
0
.0

5
  

2
1
.7

2
  

2
3
.3

8
  

2
5
.0

5
  

2
6
.7

1
  

2
8
.3

8
  

3
0
.0

5
  

3
1
.7

1
  

3
3
.3

8
  

3
5
.0

4
  

3
6
.7

1
  

3
8
.3

8
  

4
0
.0

4
  

4
1
.7

1
  

4
3
.3

8
  

4
5
.0

4
  

4
6
.7

1
  

5.1  
(s) 

(k
m

/s) 

 
-10 

-8.5 

-7 

-5.5 

-4 

-2.5 

-1 

0.5 

2 

3.5 

5 

  

5.2  

(s) 

(k
m

/s
2) 



15 
 

  

 

-0.1 

-0.08 

-0.06 

-0.04 

-0.02 

0 

0.02 

0.04 

0.06 

0.08 

0.1 

0
.0

0
  

1
.7

2
  

3
.3

9
  

5
.0

5
  

6
.7

2
  

8
.3

9
  

1
0
.0

5
  

1
1
.7

2
  

1
3
.3

8
  

1
5
.0

5
  

1
6
.7

2
  

1
8
.3

8
  

2
0
.0

5
  

2
1
.7

2
  

2
3
.3

8
  

2
5
.0

5
  

2
6
.7

1
  

2
8
.3

8
  

3
0
.0

5
  

3
1
.7

1
  

3
3
.3

8
  

3
5
.0

4
  

3
6
.7

1
  

3
8
.3

8
  

4
0
.0

4
  

4
1
.7

1
  

4
3
.3

8
  

4
5
.0

4
  

4
6
.7

1
  

  

(s) 

log
(

/
) 

5.3  

 

-0.1 

-0.08 

-0.06 

-0.04 

-0.02 

0 

0.02 

0.04 

0.06 

0.08 

0.1 

0.12 

0
.0

0
  

1
.7

2
  

3
.3

9
  

5
.0

5
  

6
.7

2
  

8
.3

9
  

1
0
.0

5
  

1
1
.7

2
  

1
3
.3

8
  

1
5
.0

5
  

1
6
.7

2
  

1
8
.3

8
  

2
0
.0

5
  

2
1
.7

2
  

2
3
.3

8
  

2
5
.0

5
  

2
6
.7

1
  

2
8
.3

8
  

3
0
.0

5
  

3
1
.7

1
  

3
3
.3

8
  

3
5
.0

4
  

3
6
.7

1
  

3
8
.3

8
  

4
0
.0

4
  

4
1
.7

1
  

4
3
.3

8
  

4
5
.0

4
  

4
6
.7

1
  

(+
:

 
:

)[m
] 

5.4  
(s) 



16 
 

 

6.  

 

( 2 )

 

(

)

 



17 
 

 

 

  



18 
 

 

7.  

 

 

  



19 
 

8. 

[1] Crowley JS : Simulator sickness a Problem for army aviation Aviat Space Environ 

Med 58,355-357(1987) 

[2]

8

3 pp419-420 2009 

[3]

 46 85 2009 

[4]Graybiel A, et al  Diagnostic criteria for grading the severity of acute motion 

sickness, Aerospace Med 39 pp453-455, 1968 

[5]  : 2006 

  



20 
 



 

L 

h 

θ0 

 

L 

 

 

1 ( ) 

1-1)  

 

S
C

R
E

E
N

_
H

E
IG

H
T

 

( ) 

 

 

( ) 

V
IE

W
_
H

E
IG

H
T

 

θs 
 

r 

E 

 

( ) 

―  

θA 

θL 

θR 

VIEW_DISTANCE θV 

θB 

D 



1-2)  

• ( ) E E= D / 2.0      (1.1) 

•  

  θL θR  θL = (- θ s / 2.0 + 19.8) + θA      (1.2) 

                                                                               θR = (θ s / 2.0 - 19.8) + θA      (1.3) 

• ( )  L L = r cos((θL - θR) / 2.0) - (r - VIEW_DISTANCE)  cos(θA )- E  sin(θA )  (1.4) 

• θV     θV = arctan((SCREEN_HEIGHT - VIEW_HEIGHT) / L)   (1.5) 

• θB θB = arctan(-VIEW_HEIGHT / L)    (1.6) 

•θV θB 2 θ0  

 

 (SCREEN_HEIGHT-VIEW_HEIGHT) > -VIEW_HEIGHT θV 2  

SCREEN_HEIGHT-VIEW_HEIGHT = h  1.5  

θ0 =  2 arctan(h / L)    (1.7) 

 

 θ0 42  

 

 

 ( ) 

r (10.0m) 

D ( -0.065m 0.065m) 

θA  

 ( -19.8 0 19.8 ) 

VIEW_DISTANCE (3.8m) 

SCREEN HEIGHT (2.6m) 

VIEW HEIGHT (1.2m) 

L ( )  

h  



log(θ1/θ0)  

a[m/s2]: ( ) 

a: -9.0 

θ:0.08(1.2 ) 

a: 3.5 

θ: -0.05(0.89 ) 

θ0: θ1:  

A-1)  

a: -9.0 

θ:-0.08(0.83 ) 

a: 3.5 

θ:0.06(1.15 ) 

log(θ1/θ0)  

a: -5.0 

θ:-0.07(0.85 ) 

a[m/s2]: ( ) 

A-2)  

-9.25 3.7

 

a: -9.0 

y:0.10(+10cm) 

a: 4.0 

y: -0.07(-7cm) 

(m) +: ―:  

a[m/s2]( ) 

B)  


