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2.6
2.1

31
3.2
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(Virtual Reality)

(VRML : Virtual Reality Modeling Language)

(VRML)

2524 2533)



L (Virtual Reality)

11

*Virtual Reality”

(Sutherland, 1965 )

. .1989 (Jaron,1989)t

(VR)L |
1970 “Artificial Reality”
. .1984 (Cyberspace)
(Vitual 01 )

(Jaron ,1989 ; Myron ,1970s ; Gibson ,1984

(Bricken ,1991)

(Cheryl, 1991)

13

40

(Virtual Reality)
(The Ultimate Display)

1990
(Virtual Environments)
Klaus ,2001 )



: ( Gigante ,1993 )

(Stephen, 1996)

(William, 1997)
(Virtual - Environment)

(Mark, 1998)
(University of Alberta)
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. .2541-2542

“Virtual Reality
(2542)

Reality)
(Virtual  World)

(2543:303)

“Virtual Reality "

3

15

( VR : Virtual
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3
( Kalawsky ,1996)
1.2
40
.. 2503 - 2512 (. .1960 - 1969 ) (lvan
Sutherland) 3
.. 2513 - 2532
. .2531-2532
(NASA)W
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- 2536 (. .1999)

! b ( 2543  304-305)
.. 2538 (. .1995)
(Kimberley 11995)
. .2537-2540 (Tony and others, 1994-1997)
3 1] "
( Brown

University ) 3 """ (W) (Columbia
University) i 3

' " (' University of lllinois ) MIT

(NASA) AMES
( the Naval Postgraduate School )
(University of North Carolina at Chape! Hill )
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(Fraunhofer Institute in Darmstadt)
(Delft University of Technology)
(The Swedish

Institute of Computer Science)
(the French National Institute for Audiovisual

Applications” ,

(the University of
Tokyo)

13

2000 (Vladimir,2000)

(Virtual Reality Input and Output Devices) 2
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University of Technology (Kalawsky ,1996)

GrBic Ve ofaVitual it S

Moedel . Virtual ‘0
or Environment § | utpnge)
-ffg=m | Representation K

Rapneel Tedhrologes

1996 (Kalawsky 11996)

(Fully-Immersive VR) (Semi-Immersive VR)
(Non Immersive VR~ Desktop VR)

1 (Fully-mmersive VR Fully-
Immersive Virtual Reality)

( Klaus,2001 )
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(Output Devices)
( Head-Mounted Display : HMD)

1965 " Sword of
Damocles." 20
(VPL Research) (EyePhone
SystemHt (Klaus,2001)
3 (Stereoscopic glasses)n? ' 140
3
( 2543 : 305)
( Binocular Omni-Orientation Monitor : BOOM )
3
( Fakespace Systems Inc.) 2

( Klaus ,2001 )

(Cave Automatic Virtual Environment : CAVE)

(University of lllinois at Chicago )

(lightweight stereo glasses)

(Klaus 12001)

3 (Shutter Glasses)
2 3

(Vladimir 12000)



(Input Devices)

( Sensor Glove )

3
( 12543 : 306) (Trackers)
( Ultrasonic Trackers ) (Arm-hased Trackers )

( Magnetic Trackers )

x Y 3 3

2 (Semi-Immersive VR)

(wide angle display)
1000 3000
( Head-Mounted Display : HMD)

(a large screen monitor)
(a large screen television projector)
( multiple television projection
systems )

(Input Devices)
3 (3D joystick) 3 (fly through)
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3 (Non Immersive VR~ Desktop
VR) (artificial reality)
1970
I (Myron,1970 Steven ,1995 )

(Immersive VR)

(PC) '
(Output Devices) (Monitors)
(Input Devices) (Keyboard) (Mouse)
(Trackball) (Joystick) (Digital Pen)
3 Superscape ,VRML 1
CAD 1 (3D web browsers)
(Vladimir 12000)

(Non  ImmersiveVR)

(QTVR) (Apple) (Klaus ,2001)
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(Silicon  Graphie)

. .1989-1992
“VRMLH 1 n
( 12544 : 13)
14 (VRML : Virtual Reality Modeling Language)
VRML Virtual Reality Modeling Language
3 (Real-time  Interactive)
(Plug-in) (Wold Wide
Web : WWW) P 3
(VRML) 3
3
3
( , 2544 : 11)
" (VRML) HTML (HyperText Markup
Language) (Text Mode)
(Text Editor) (Browser)
3 (Interpreter)
Internet Explorer ~ Netscape Navigator (URL)
HTTP(Hypertext Transfer Protocal)
" (Cyberspace)
3 24 . .1999

“The German VRML User Group”
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200

(Tony and
others ,1999 )
2
21 (VRVL)
1 (2544 :15 -20)
L 133
(RAM) 32 (VGA)  SuperVGA
2 ' 256 3
100 16
2. (VRML Browser)
(rendering)
Internet Explorer 4.0 Netscape Navigator 301
3. (Plug-in) (SGI's Cosmo Player)
hitp:/lwww.cai.com/cosmo
Windows 95/98/NT
2-3


http://www.cai.com/cosmo

25

? 3 (VRML)
L (Text
Mode) (Text Editor ~ NodePad 1WordPad .Microsoft Word )
1020 97
2
Spazz3d 2.4
http:/lwww.spazz3d.com
Virtual Home Space Builder 1.0
WalkThrough Pro 2.5.1
Fountain .94 (beta 6)
? 3 (rendering)
3
it fvrml fwrlgz - *wrz
(World Wide Web : WWW )
Internet Explorer Netscape Navigator
(Plug-in)
3 (link)

(Miles, 1987)
(Lay out)
(user)


http://www.spazz3d.com

L
11

12

13

14

15

(Andrea and other ,1996 )

(Planning)
(Goals)
(Setting)
3
(Storyboarding)
Setting
(Design Document)
?) HTML

(Constraints)
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2 (Building)

7?3
2.1 Structure
2.2 Position and Orientation ?
3 X y! Z
2.3 Geometry
360°
(Modeling)
24 (Materials) ?
2.5 (Sound)
2.6 (Lighting) 3 spotlight
3. (Programming)
JAVA G~ Gt
4, (Experiencing)

(2542)



HTML

(E-mail

(style)

(ground)

(ink)

(table)

(frame)

(scroll bar)

(form)
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2

(search)

(Home page)
HTML JAVA
HTML wil *vrml Vrl.gz *Wrz

2.
(Miro and Bruce 12001)

2.1 VRML 2.2 HTML VRML
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' (Gombrich ,1979) !

? (effect)

(Brown, 1985)

Hypermedia
" (Next page)  * " (Previous page)



(Serres ,1997)

(Laurel ,1991)

(Realism)

(Non- Realism)

(Passini, 1992)
(Gibson ,1979)
(Norman,1998)



1

1

2.2

(Stephen ,1996)

(VR)

.
!
(Hiderth and Koch,1987)

32



23 1

(2532) (Perception) H

(Sensation)

(Stimulus) 2
(Internal Stimulus)

(External Stimulus)

(Hilgard, 1960)
(sense organs)

(2522)

(Sensing)
(Memory) (Learning) (Decision making)

3



3
. 31
185
-> —>
—_> —»
(Sensation)
(Interpret)
(Process)
—1 (Sensation) —>
(Conation)
(2532)
(Sensation) 5 - ()
() : ()
(Perception)

(Sensation)

34
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Stimulus Perception Response |
1 l
Xt) (ns3u3) (NSADLAUDY) |

(Stimulus)
(Sense Organs)

(Morgan, 1971) 2
1 (Intensively and Size)
(Repetition) (Contrast) (Movement)
2. (Motive) (Expectancy)

TE & 00X



(Figure) (Ground)

(The Law of Good Continuation)

(Continuity)

(Distance of Depth perception)
3

36



3

3
3
(Super position of the objects)
(Perspective)
(Light and Shadow) ' !
3
(Movement) (Relative Motion)
(Brown)
1
2.
| ,
3.
1. 1
—) —* —» =y
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(Rick ,2001)

(Gibson ,1979)

"
7

“optic flow”

(Harris ,1994)

“optic flow”

SR
PR

(Gibson ,1979)

|
“optic flow"

“optic flow”

“optic flow"

3



(2532)

1 (Induced movement)
2. (Apparent movement)
3.

(Stephen ,1996)

3
2.5
(Input and Output Devices)

1 ' (ImmersiveVRt

( 12543 :307)

3
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2. (Desktop VR)
3
(Plug-in)u3 (VRML
Plug-in) (Dashhoard)
6 : ( Dashhoard)
Movement dashboard Jilt 00 Slide straighten

Undo/Redo Preferences

Examine dashboard Help

Viewpoint lists Seek Zoom Rotate Pan
(Dashboara) (VRML
Plug-in) (User
Interface)
(Change Control) 2

Movement Dashboard Examine Dashboard
360



Go
+3+  Slide
Tilt
Rotate
Zoom
a-1-+  Pan
Seek

Starburst —)

(Dashboard)
Rotate

(VRML Plug-in)

HTML

(Starburst)

360

Go

41
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(Stephen ,1996 )



(Sekuler, 1975)

(Nakayama ,1985)

7

1 3

2.

3,

4,

5.

6.

1.

(Herns and other, 1992)
2
1
2.
(Hildreth and Koch,1987)

2.1

(Shneiderman ,1992)
(GUIs : Graphical User Interface)

44



restart)

1998 (Norman ,1998)
everyday things Basic Books"

(Desktop VR)

(Warren, 1995)

( reset

“The psychology of

1254 -310)

45
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2531
(Furness)

( 12543 : 311)

1991 (Bricken and Bytinsky, 1991)

(2543 : 311)

(Virtus
WalkThrough) 3



41

| (Stephen, 1996)
3

VRML

http:/www.kiad.ac.uk/zonel . " the Center of
Electronic Art "


http://www.kiad.ac.uk/zone1

- http:/lwww.chaco.com/press/ivoul.htm

Online University”

(

L
3
4
L
2.
3,
43
31
2533)

&~ w -

“the Virtual

2524 ( 253))

2524
2534


http://www.chaco.com/press/vou1.htm

49

)
6.
!
3.2
I (Stephen, 1996)
3 ' (real time)
(Kuslan and Stone ,1969)
(Processes of Science) 6
1



o o A~ w

(Inquiry Method)

(Carin and Sund, 975)

15

50



(2540)

Kuslan ~ Stone (1975) (2540:128)
(Discovery) (Inquiry)

(Bruner)

5l



3.3

(2540)

52



(Bernie,1996)

(2526)

(Cordell ,1991

(2540)

- 2534)

(Interaction)

53



(William ,1997)

experience)

34

(2537)

(2540)
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1 (first person



35

(25534)

" (Scientific Literacy)

55



(Leopld

2534 :297)

(2526 : 298-326)
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57



3.6

(William ,1993)
H
" (Constructivist)

(first person experiences)

1997

(immersive-VR)

(Bruce and others, 1994)
(VRML)
3 (digital ecosystem)
12 1-2
(Nerve Garden: a Public Terrarium in Cyberspace)

(JAVA)

58



59

.. 1995 (The Human
Interface  Technology Laboratory : HITL )
' 4 12
(Bernhard and Jan ,1998 ) University of Bielefeld
(VRMLH
(Jorge and others, 1998) Universidade de Coimbra
(Chris, Ben and Alex, 1999) (NASA)



60

(Alan,Phillip,and Brian, 1999)
(Desk top VR) (The
Virtual Cell: An Interactive Virtual Environment for Cell Biology)
(VRML)
(Learning by Doing)

(structure) (function) DNA 3
(learn by doing) (learn by listening)
(Kemeny,1999)

(Fully-Immersive VR)
(head mounted display)
, . 1993 .. 1998

Collge de France

3-3.5



el

(dashboard)!

(Eugenia,Panayiotis and Tassos ,1999)
(University of loannina®

39 35-54

92.1
84.2

(Yam San Chee ,2001) National University of
Singapore

" (C-VISions : Collaborative Virtual Interactive Simulations)

! ( Fung-Chun and others, 2001)
(National Tainan Teachers
College) (Earth Science) 80
2 http://earth,ntntc.edu.tw


http://earth,ntntc.edu.tw

62

(VRML) http:/earthscience.ntntc.edu.tw

(pretest - posttest design)

2
! (Philip and Funnell ,1994)
(VRMLA
3
(Anatomy) ‘VRML:A' TOOL FOR VISUALIZING ANATOMY IN MEDICAL
EDUCATION"
1

(Denise, Paul and Simon ,1999 )

(Andrew,Thomas, Stella and Mark, 1999)
(University of lllinois)
(The Round
Earth Project Collaborative VR for Conceptual Learning”
(Immersive VR)
34 6- 10 3


http://earthscience.ntntc.edu.tw

?  (Warren ,1995)

(Stephen ,1996)
(VRML)
(DesktopVR)E

(immersive VR)

?  (Norman, 1998)

(Desktop VR) ? ?
Stephen 11996)
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(Warren ,1995 ;Norman,1998



(Gombrich ,1979

Brown ,1985)
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