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Abstract

The main purpose of this study is to investigate how the natural and urban virtual
environment affects the physiological state, emotional state, and attention performance of
middle-aged and elderly people. The secondary objective is to investigate how the
middle-aged and elderly people feel about their virtual reality experience, and confirm
that the current equipment of virtual reality is suitable for providing the restorative
benefits of natural environment to them.

Thirty-four participants were recruited to the study. Each of them participated the
experiment twice, the second time was about one week later than first visit. Each time
they experienced one of two different virtual environments (nature and urban ) . The
measurements of physiological state, emotional state, and attention performance were
taken before and after the virtual reality experience. There were heart rate, blood pressure,
and heart rate variability (HRV ) for physiological indicators, and the Profile of Mood
State (POMS) for emotion, and the Sustained Attention to Response Test ( SART ) for
attention performance as the measurement tools. In order to examine wether the quantity
of restorative components in two virtual environments was different or not in the
participants’ opinion, Restorative Components Scale (RCS) was also been used.

The results showed that there was no difference between two vitural environments
in their effect on physiological states. In terms of emotions, the overall results of the
POMS scale are in line with the expectation that the virtual natural environment is more
conducive to emotional improvement. After the exposure to virtual natural environment,
the scores of confusion, fatigue, tension, depression, and TMD were significantly lower
than before, showing the improvement in mood. After the exposure to virtual urban

environment, the score of vigor was significantly lower, and the score of fatigue was
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significantly higher than before, showing emotional deterioration and feeling exhausted.
There was difference between two vitural environments in their effect on the score of
confusion, vigor, fatigue, anger, and TMD. Virtual natural environment was more
beneficial to people’s emotions than the urban one. In terms of attention performance,
there was no significant difference on number of SART errors between pre and post-test,
even though the number had decreased slightly in both teams, and there was no difference
between two environments in the declining quantity too. The scores of four restorative
components in RCS, contained being away, fascination, extent, and compatibility, were
all significant higher in virtual nature than the urban.

All of participants in the study had at least one visual problem, such as presbyopia
or myopia, but most of them still can use VR normally. Despite this, 26.5% of the
participants used to experience physical discomfort when they were using virtual reality.
Dizziness was the most common problem that they suffered from.

Overall, this study confirmed that virtual natural environment can provide emotional
benefits for middle-aged and elderly individuals, but the issues of comfort are still need

to be aware.

Keywords: Virtual Reality, Nature Environment, Middle-aged, Elderly, Profile of Mood

State, Sustained Attention to Response Test, Heart Rate Variability
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al.,2013; Cammetal., 1996 ; Fijz4r® > 2005) B4 ~ E BB g d g
# e HF 7 & ¥ % «h LF # & & LF / HF +* i& (Friedman & Thayer, 1998 ; & 25

2% >2008)-

l%:u_? RRERSH TG His d wugds itz p 24 ‘_‘q“_,r.‘v‘hmiﬁﬁ}—’ 48 7l R
oA S E AR B eet B s 2% B (respiratory sinus arrhythmia, RSA) ~ &2
LRAGER f AR s F S5 5 BF R (pre-ejection period, PEP) % (van den

Bergetal, 2015) -
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(2) v g AP M A~ 3
POAATRB RS SR e P ik et o Ulrich (1979) # mpf i 3
PARFRA G 2R T R REEg AT R 2L R %—ti B R T R
4 &G o ngts Ulich (1981) » ¥ - S fp =B 5 hF % > FRApRTHD
Bl RGP OAR T T RIRE R R A BIE S T RF B B e
BB KRNI AP RFBREE FRDLBAHAPE - R EirEk Y
(1999) ~ #5533k ~ & V&R T & (2000) A1 RARD BRFES P o fgdord
B A g R MR R Ak g o )]*%Law NIEE SR At
FEF A& B g iy o Ulricheral. (1991) #* 3 B FEFF %> #FREY
FERA G OBEF P RETF O R R ‘ﬂﬁf‘"w-%i EakEaal B R Sy o8
77 % F o vanden Berg ~ Koole £ vander Wulp (2003) 5 3-8 7 5 % R4
RoXFE AL RS B RFEHRE S RGALY FA v ESI B LR R
ML i e o AR RARE O BUSRS il Hel s ReE e g B
BUHERF LR A RHRLRE AR ARNERIBRETFERN R
|2 % (i c~5k& 3 > 2009 ; Annerstedt et al. 2013)’ Kdvp PR AT A it
E 33 o plpdR k& Y (2007 ) FIRAL G E i B > Gt B KB
WA RS S XRE TR LIRS D e o B (2014) HFREBD

AR LR ERRE G R B ERE = R R REERR XY

ot o g ARF 4 b AR - PR O REERE XY R G kg o
R e i (2014) 4 FRAG AT A G AONRT > FE b 8

Fh M NHEORG S B B ATE S p R B 2 E Y TR % - Benfield ~ Taff »
Newman £ Smyth (2014) #FR g 4 4 2 X b LR B8 = LB
BRECR IR R R AR AR R o IR B p B L B kg 2 R By

Flene W R 5 A F kA
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(z) wZig ik
1. ZIPERS 4 & & (Zuckerman Inventory of Personal Reactions, ZIPERS )
Ulrich(1979; 1981 )~ Ulrich ez al. (1991 ) ¥# Valtchanov etal. (2010 ) ¢ * ZIPERS
P4 FL ST e 2 # 4 Zuckerman (1977) “Fe4f > * gl 4 T B B AL
T2 K gk AL (Ulrich, 1979) H3®=R B P ¥ &4 5 T A%+ —— B |Fek 42 (fear
arousal ) ~ I & i (positive affect) ~ 1% & (anger and aggression ) ~ & j3 &t
(attentive coping ) ~ &% (sad)e £ 5 12 8¢ 13 B A 5E » tﬁ_g'*ﬂ‘ M5 EEE R LY
T R % R#E F (Ulrich, 1979; Fiorito & Simons, 1994 ) i* 38 p % 340" AR 525G
TARIIARER  F e RN ARAIEF RAORA - P F L TS
A ~TavwpePig o Ulricheral. (1991) 2 ¥ ¢hig 7 4 3mp|§ chiff /T #-pb =

R E

2. 4 1w € 4 (Profile of Mood State, POMS )

POMS 2 #* fLa 8R4 » p RABRBERBZEFAE P RITE F 84
& * (e.g.vandenBergetral,2003)  teZtkZBFET P @ % £ 5 F i (eg Lee
etal.,2011; Tsunetsugu et al., 2013 )o }* £ & Jn % McNair~Lorr 2 Doppleman( 1971)
Tl RRIEMHA BRI R BN T FLREFER AT R ?f‘ng—g
RLE Sl N . LRG3 ANIE S Rl f A S A
65 AE3% > A ILBAEF R ERT R OE A2 - o A B LRLHE Y T
% PE[ > Shacham (1983) #-8 £ 13375 37485 » ¢ Znd ~F4 ~ k-~ B

FE R ES S -

3k fi—iFF &g £ % (State-Trait Anxiety Inventory, STAI)
BVl s &g (stateanxiety) % 4 £ g (traitanxiety) = fa#g3] o
ﬁﬁi“ﬁ@%ﬁﬂ%ﬁﬁﬁﬁ%%ﬁﬁ HA A frss RS BHAER (i

BACE G Mo B FRIEE YT 0 3 LER TGP A B g RS RS

1 doi:10.6342/NTU201901429



BB MABTER DA TR b F TR TA2BARLER S BAFTER
A AR T AR SRR B (R 1988) KB BTERE

#. 4 Spielberger ~ Gorsuch £¢ Lushene (1970) - b %% > AR E R FHE & =

-\,

m@,g¢20%@@ﬁmF@ﬁg@,&HVWM§@&i$Q~U*§@?%zét_
o FFRAAERER LY TRELA LD BT RAER 1 5 4 G (5
I HREN 1999 R ERBEAUFBEREATVRFAL P ERARER Y

AABHBREY PRI E A (1999;2000 ) Annerstedt e al. (2013 )27 # iz 4% (2014 )

5

PR ERBAGFE AIAHEREAPPE -

PARIRBL R S 20 A3 adF N ec L1 g 4 o F o vanden Bergetal (2003 )
FRALRS BEF T EHFHRE Y D2 AROTRpEI B F o2 2L
P12 (d2 Mental Concentration Test ) #33R 4 % IR % #1243 - Berto (2005) # * p #X
fryis RERTEE TR SEHE TR A RFRE SART LR 4 RiH L R
Hfie s oo 41 (2007) %fiiftﬁé A1l BB i;é'fqz e ANCPC /L& * P
BRARTHORBEAPARIBELB P CLARMATEL I A A E Y Tk T
R ARFBEYILE A ¥ arcid &+ o Berman ~ Jonides ¥7 Kaplan (2008) #E % &
TR ABRRTDEAR%R FRLFEF LTS R IRESA LR R
FARBYSVE S RYSA Y DSBT R4 MEAE 7P AR EHFHR
A R SRR A E R o FDE (2012) R BRI A B
fodp b g HEE BB TR T 7 LR TR % o # IR EH o0 DSBT Rl
BB AMADRETCEF TR0 LR HADER L %A
A-EFende? AE- Pag XFH LT FHLLHA o ZFF O DSBT
ARG EEFERS Y B AS A B R RRERRY F AR E R AT HYE

dERT AL KAERSF AR PG RALFFALS ek
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(=) FBALL? 3pik
1. = B & ®|% (Digit Span test, DS )

TR RPIHRA- BTRFLIR A B X~ ZER BT B R P (digit span
forward, DSF) ¥ 5 5 #cF B AR5 (digit span backward, DSB)  Taylor ~ Kuo ¥
Sullivan (2002 ) ~ Bermanetal. (2008) 2233 E (2012) % % # * DSB #& p &
SARAL A 2R RIS A EER A R ET B ID XRFE LR A
Ben™ U Rt B GEBOEE > L A G A AL 72 X RIE A T pRa I AR
5 7| & R K42 (Kuo, 2001; Tennessen & Cimprich, 1995) o 7% 5 % #* A £ iP5 i&
FooF FROREF R LRIFEREF T F RN g B R (F
IE 2012) #F R RPIHRFE X iE‘J’f;}Z iR CEDPEEE /AR EERER
Favd om p RTRBEIRBAEARRE Y A AR T h DSB o F & KR A BT
T AL RGE - HE I FEE oI HE IR R AR LT e

BRI (Bos 2R  2004) 0

2. ™ 5. = > # (Necker Cube Pattern Control, NCPC )
Taylor et al. (2002 ) ~ Ottosson 22 Grahn (2005) % &4 3. (2007) & % & * p
DOMIFL AL RENEFE A R s PR p 22 (AR 2-1-1) A%
o & R Louis Albert Necker 7 1832 &4 £ ch— BRAFTH > T FAFES L A 7
oo e A o B30 RIS R R GV S AR - 80
AT 2 e g A e pE R TR Ao R A R p R RO 2 BE EAE- = 30
F) R B 3 B ik X foen T30 e e b A T i d UECRRE AL
FRE ke et 2 (4 2 0 2007 ; Hartigeral,2003) - p 5o = 885 5]
(B éﬁ%iﬁdﬁﬁ—iﬁd%@iﬁﬂ Pen~7 BRI E R A AFmy Y s 2T
SR RIE S g AR MERE T ML R 4 el (#5135 2007 ; Hartiger al., 2003;
Tennessen & Cimprich, 1995) » e+ 5 $g ¥ 45 % W FA @ Rk B v AR e

ez ik B (FLE 0 2012)
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’vr-- --’-o / ’o'
o 1 ’ r--
i
i
% A
p. 2 v 3

B 2-1-1 Pz >R (843 0 2007)

3. Sustained Attention to Response Test, SART

Berto (2005) # * SART iRl& 1T 5 v“ fiep SRy A @ FRAAR 4 B Bendpik-
SART # Bl & X &% m:}fr 12 % 4 (Robertson, Manly, Andrade, Baddeley, & Yiend,
1997)c SRS T ® * TR A P RIREFEFFFIER 12+ ¢ elligr- B
BeF oo X P ‘ﬁ'ﬁi]? Tl F (blde:3) P2 izie e iv > g FI2bp fenfics (R
KEEZ3IF Ao 012 4) R R F o 3™ fed N BLF
FoRHREEHE  LFEEF e G DR EAFF el
E ORI %ﬁfiﬁu.i; % 145 (Manly & Robertson, 2005 ) < jplZ % = {8 ¥ {7 3| p| 5 0
WEebnt i » v MR AR P &3P NS BT s
WenS B ¥R G AL F RO EE FWF R RS - 2 Berto (2005) @
* I SART % 10 %% 5 &) » Bk ® £ € NI 240 B#cx > m H P 24 BE P& &
HPIHT S AR RS 2 Lo BRI A T RAR R N A
BF cSART XF EV sl 2 2 B> 8F R RPISKR > T L7 R i ok 38

i 2 &P 83 %3 - B (Berto, 2005) -

4. d2 Mental Concentration Test
van den Bergetal. (2003) & * :%p|% 7E p ,‘T:L\I—%?’F"K’r* ERPALL Bo D
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Pt 2c% o pLipl%~ % 5 d2 Test of Attention » § — f&R| £ EH i3 R4 2 FH P
AR 4 ¥ A% (Brickenkamp & Zillmer, 1998; Ross, 2005) - Bls& A+ 3 14 7

d 34 piod i

PR R IR 4B

@ =k f;lj’—al[a;_q_-ﬁp—r,:z,,pjép 0;.]2;§I’|J

R R Sl R X

%4

=+

124 2 B

mend Fflie o BB RIA flie o priplER Y SRR ﬁmm%jjﬁﬂ HARER ot Ld B -
R4 4d et m il AEcE 2 = 2 @nddicd K§FE (VandenBergeral,

[EREAE L 'frw—*—ﬁ‘f

%’\;‘3‘_'—&4

Tk o AT L HRARMAT Y N FR 4T L 0

#2-1-1 B3 p RBERACEANME ] FR
LR ER) GEEE RS BB pOARTRB RE
: PR R e
Ulrich (1979) Ny gy PR/ B R S
RF
. BoARET IR B oEL A & Pk R O s
Ulrich (1981) P ﬁ 4 Lo 0% fok/4ms §oR LZER VR s S
‘\*E‘El_i ﬂl_—’» ?;Egﬁ iflﬁ‘fi
£ R 4 E R
Ulrich et al. Boxsws RERBH =7 t$ )
(1991) B R 2B PERE AT R } I AT B ARAR
) S
%—?5}‘3 Eﬁ N -f—#_% Bt *;E’T_é:\:-g Z 4 %;éng o :EE . Jf?ti\‘ E‘ﬁi.‘;&’ 4 4% . .
PR IR R
(1999) Bk 2 B = e 3 R MER
R ERRAMPO AT EEEEveRs
TR <R
(2000) ME Rk 2B = % p;.gn:]grg—r% =5 S
van den Berg et B4R REEEEY gy dotk/m T B R SRdAA RN So
al. (2003) B R4 R R E FEET AN

Berto (2005)

R (p2R) RBR
BHILAKRRLEE

¥ERY

BRI B

FUf 4~ ik
(2007)

;ﬁ %1‘ ri 2% ,{f@‘y m_g
=
B

& BERY
¢} 4p ﬁg»;gl

B

mly

15
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R EHILE

SHBH AR A

43 (2007) S o LRI
i%’ai}“ E J_ﬁﬁ R AN
Berman et al. PARBRBERE IR
e AR CERES A
(2008) G o R e
T PRASRUEELIN o ave R e ok
pRAA AN S P i B SAEI
HEBEH AL w2 4 I® Ak R A EL
(2009) R 360°F: ¢ A~ AR E *
¥ F
RS R
Alvarsson et al. PR BB RS o iﬁa A TR RS e
" , L Wrkd ~ MARR TR
(2010) Pedh 2 B ; o 4 T Ao A
R HE
K Pﬁ%f?%%i)ii%?“'.&fe fh BT R R
=1 E (2012) FEE g HOE e g i g
L ¥ 2t AR 2 rﬁ‘%’fi? BB
*&ﬁﬁ»ﬁ:\, L S E~dE~ B ok
Fard (2014) L % E‘,E e & Ty
PR o2 PR b~ iRy
- GRS R S (87N 17 BN
iz g (2014) A i k Ty
BB B iR
Benfield ef al. SRR A 1SR R H I SN
enfield et al 5}1’% s B 5 ¥ 2 2 G| L] o
(2014) SR B Y
H3 P RAT P A L FUR 4 S g
van den Berg et o e . . ” o
ol (2015) ERRAGE T B OFERY RN - LRA B AR
AL 2k n
Song et al. HHBGHEPFEZ p -
R Betk/ame B 4 384k RE e EL
(2018) ERUNER 0 TF = LA S G
16

doi:10.6342/NTU201901429



(-)iR * &% 3% (Attention Restoration Theory, ART )

R4 RAREH D Kaplan & Kaplan #7124 > 323234505 T BRE A Rk E 5

3
/_ﬂ

WA LR 4 F R LA RERB LS ARERE R A H A SR
PEA B p >t William James (1892) #% 1+ " p fEi4:2 & (voluntary attention ) % 2t
p REt2ia & (involuntary attention) ;o p FE{2A R 4p A B E 5 E R B 13
TR AARAERFS - BRI SPELRL LR RN
FRb A E & frF R 4 A SpdF A o 2 p¥> LA BRI LA § s $H30 4
ARDPH (GHeBEhi - LR P W T2 db 223 ) PFpRgd 27
G B S

Kaplan ¥ Kaplan (1989) 2 James #%4 5 & > ## D T H o 41 3 4
(directedattention) ; (3 BRI L4 ) e- MF A FAREILL v 25 7 i
MY e - 2 ARE A G0 BivRy 4 adFs (Kaplan, 2001) « 5 Kaplan
(1995)4g i Fo i1 4 ik NI ALEL FEF ER T v R L X RS
Bl R FlRl o BRMOER AL AHB LHEF RN DT R O &
BT UBEHERSPROT AR F D HBHEIRS 8RS L §FE
RERALA TR gimrgd THRARIFI o LEALAR

LR F] o

(

A AR ET 0 F R G RRF PE e AR 4 F IR
Sk etk T PRI ¥ 0¥ e 12 4 1R4L * > Kaplan(1995) 572 James (1892)
SECE N EERE R RS N LR A R S AR B = R

A2 p BRI R R P e i 4 ) R A TR -

4

slAz2b p gE i R B Ak e Top 4 (fascination) | — 33 R fLef o k4 7 Kk p
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TRy g T A A R o B s AR R E RIS AR |
endrg B2 4pk o F R4 R fean) Va4 A g F oo R BRRA T O A
WHELRARAEY o BACE s B AR RS § A AR T Pl ak
Pre TR R PR R EOt AR A iR B Y e o e kil
% 4 eoM4r (Kaplan & Kaplan, 1989; Kaplan, 1995) o ]t » Bk 4 chfd Frak i 4R

Fe e LA R PR TR LB B R TR AR A 5 I TR

IS

( restorative environments ) °
Kaplan £ Kaplan 3% % Y48 23R8 2 JF £ 3 v 845 7 1(1)ig 412 (being away ):
W AR A e S eIk ¢ fRR ) & o B 2k B TGN ) iR dE o (2) B 4
2. (fascination ) : p 2R 51 A AR > £ A Fyk e F 2 (3) 28 B {2 (extent) : Tk

Beb AN F LAY 2 BT

Fﬁ

S S FH R BEREGET
FENER BV EA D BBV Z LY@ A mEHE Y o(4)4p % 1 compatibility ):
HHRBETAFADD G AR P A AR RERDE B G b it e s EFF ok
B BN AR A dee o TR I A P aiEAk e A f IR X A B G 54D
FA o M AL A B R R IPE e AR F R T RBY EF LT
WETFERRE B PBAEE R IR EA LA R AEREE 0 Fl Ak
B e 2k 5 2 oL 4] (Kaplan & Kaplan, 1989; Kaplan, 1995) © £ 2 p$f - 779 3%
BARLARTRILR 2 bt ags B2 G5 AP AH? B
o 2R RIS ARF T O T AP HEF R IR 4R
a2 p Lenpeno {'1""3’# B #F £ 4R+ (Berman, Jonides, & Kaplan, 2008 ) -
FUORB RS e BT kR 38 R R LB N BleR £ W
g A R BRI AR LA F R Ee AR
AR BAN AL D 0 FlAAp B IR R Y PSR EAPL L p 5
Perirfed o ik L BFREARLIF A AT By A Ft BRI A R

¢ 1

E1R

WA T2 p R L EER S i A R ] R A

7~ 4 i dhdge o R TR BAS AR E G B EE (Herzogetal,2003) -
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Hr&
!
J

4

kT IREA DT s ARtk ¢ o Kaplan (2001) AL

a

AdFo ERMEFENG T F AP L RE R PR B L
oo B IR ERARMIRE e AR Biie AR
pANA BRI EF > & 2R AL -

AR RRIEHY LR A A MR A A EF A R A D8 A R

ke

TANZ AR A AL e B Gl EEMIAR A S BFFRILLS 5

SR E R RREY L S

(=) =37 it 123 (Psycho-evolutionary Theory )

Ulrich (1983) # f1 e 32 g i“ iR ® B+ % Hhe 7w ~ {F & (adaptive)
OB T RBNHEOELME A AR IR B A PR RBRBRE 0 &
1 fE Y T EAZEW - REFFHF B i niar BE I ANHES O

SRR el Y ARG T A2 > A Sl TR B RS ok E i g
ER2ZEGHBEROART /R 5 R #0487 L3 amnde
P2 E T EARTERNA T o RAEWE S BEARROF RHEEET LT
TR B A BB N N AR S RAnend P % 0 ¢ R RE AR £ 5
Hrig o FERI@ o DALY F g > 3 NIRRT RlalAer
BT ERBA PR ARIEEA S TR A FERIT B O F e
TR TARE R T R P A FAE SR AEF B 2 AP R R
BoRTF A AT FE R REB P hd 5 B 2 4B4k (Ulrich, 1983;
Ulrich et al., 1991 ) -

AR E e * b0 FM @ 7 o Ulricheral (1991) 45802 F & PR R
EERRBELFAIRS v T hp RS A NEL b R4 2 0P RR 3
LA B o 38 TR IR ok T R R A AR HNF S i p R

BT E B0 3Rs g chm A A3 % o @ @51 % Biological Preparedness £

PLA G AN AN RBBOAY WP FEaUFL > Fla A RE R Rk
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AR ORA R X LG TR o R~ A g2 P RlE o Ultich (1983) &%
WAL IR AR A KR ehp AR RSN &7 AR REGET
(1) * S5 WHFerigse ~(2) 35 LHFRMELY AR SHATH(3) ¢
BORRATFTER (P LAFTEHITF S FmEng i =il iFR (2
A AR INEELP ) (6) P F T A% ~(T7) kTR (BY

R IET s F e G A2 R E S g b x;rt 7 Yo

(=) ## (Crowding) £'&+ (Privacy) =%

e E 4 12 %403 ¢ Hammitt 22 Brown (1984) & 11 ffs P eni@ik e o
Mg g &R A0 ¢ 35 Westin (1967) B auijh BB~ F L T E e
AAKG o pdp A BRI > BASEWSRY AW ARR R A B
AETR L ERPM - RS B  FREZ R A DM o F LA B4
Jele N R B AP R LI LR B A Egfodk g £ F PP d o T A
EafFa e L ahoZipl, BT 2 hg R LN s g coe AR G A Wk E
j‘:’a‘.:fiﬂ% 2 F' 3 fﬁ“‘ﬂ:‘i“‘ ji’;:b ok I{Lg, % = 1) F' z\.’I_,— “iE 7; %xs\xﬁjj\
FRG RS ST BAPCIRARAL P S BB A R ST R
BRFEFPAERM) EDE S ERII By o T A AL RS > F RN
FRF R A2 AR T g RIEHAPRICND BB FIS A DR AR Ma B D
Fod WEER G G R e 7L S ERIEES D S S o Hamitt &7 Brown &

B

o dn B TR R R L dE R L AR 4

F
=
>~
= »
=
S
c' T
=
pant
=
fpw
Q.
!
I
=
AF
;

= ! Ke 4 . R .3 y
v o FIUPE ORI R A R L LS

(z) % it (Culture) &2 %% (Learning) 2 #%
Ulrichetal. (1983 ;1991 ) # % pL3gpEL 1 305 X P4 p RARB B E > N

ALl EE B RERAES LS A Y B d kp N ERKT P UE KRR
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i
[

BBy KRR g 3R RBP T A F A LSRG Tl R e 1T i

REFSREFAE G R 2 A ATk 3 TR FOT IR 2 4 G A

N

(4 E&p AR MRTA1IHRE > £ 8 F1iE%EFE - Zube ~ Pitt &2 Evans (1983)
NALERR R BB > FIERE S 2F Bk e 11 AT a2 d 2 36
i d s XE AR RRD B ORGP AEE 0 12-35 X EE Al

B p AARRIRGE K o SRR RFIT G DY K& AL E I PR AT 1960-
70 £ AR RL PR A FE S FOELRBLPEPRS LT RERE

YIRS A L o

Fo8 BEYHR

— N }i%ﬁ B A éw
B4 F B (virtual reality)) - 85 7 i £ F & F E a4 B0 48 B ok

B ARIFREE L] TRRFFEEA ERNERY X F LG R am R

s}

Bofk- 3 5EREF Mg L_F%?iﬁial BEFGLEPRERT TV KA SRR
BB I emA 45 35;8 (Burdea & Coiffet, 2003; Gutiérrez, Vexo, & Thalmann,
2008) ¢ F RAOmREFERT A 50 AN o H- E 2feR R0 1 3D 2
BRI NE RS ERFRERR TR RRT RO 3R T R X
PEE RERTEFNT IR BRG] - A Al REFTHES @ 2
FERATFRFAERS B pRRL T B L E BE LE G R E TRPGF IR
FoRE G kB P R ERF PR TRER X TREL N U T - R AR
3% m#EF B (image-based VR) > FE#HEF B p#HEF FFHF > e T ol
RGP R REHERFRE > BIATROS Lo 2RI R E Y T
BRBEE DI BRGNS B2 AR R SRR R R BB
AFRTRG P E 2 A AE R K Z R PR (Chen, 19955 8 & &~ sz o

2002) °

21 doi:10.6342/NTU201901429



B H L BRI a2 Attt L F U AR AR E RS
B E AR S A B E R AT U m g b 0] & B % TR E e bl
MLBRTALITEE Pl BEER KA N B RAREBREE R ZBE
( Depledge, Stone, & Bird, 2011; Sanchez-Vives & Slater, 2005) » ¥ ¢t » i EH & &
FNTRBE Y RIS o R IFE R P T a3 2 & & F 3 (Fox, Arena, &
Bailenson, 2009 ) » &4r® A8 T HAref AR R A FE 2R E oa v P
MR R R BEPFT AR EIR PRI ER R 2 A RPREFRL
By 7 st R Bk FHLAHEBR S BRTEFE R Fla
Al 7 Ao E PGB o2 5 sl (Bohileral,2011) 5 B> mEET B & tih
o F LR 2R e e B AT RS A B R ITE 0 R ¥ b i
PAMGHEOIRN FAL P 2 T LR Ao PN 7Y (Fox et al,
2009) > A& 2 ft ERSE 0 L TR PP P 2R mf‘f#\f}%‘d% L E R
w2 B3+ % (Kalawsky, 2000; Sanchez-Vives & Slater, 2005) 5 & & % % #t5%
BEE* Z2NENKE > bler e § 3607 7 Fensg N B (head-
mounted display, HMD ) ( Gutiérrez et al., 2008; Kalawsky, 2000 ) » 7 % FE 4% i§ & 7
R Rk o

Y- h o mERETE ARG 3 RETA TR 5 R S AR
A7 - ka5l n#d & (cybersickness) v v 0 mEEE B € R E e
v £ 3 i m sk (Bohil ef al., 2011; Fox et al., 2009 ) o 8 A 2L & ¥ F 5 G 8 &
SRR AHEA CABRTRP LR & ERE PN F o T R
Pk i REF RN A RBEPIT L o Gldot b A M T2 g R

fhF AR enaE B F i R0 mt D & g o034 (Bohileral., 2001; Fox et al., 2009 )e

CmIRT R LR R

ARk

IR

—=h

SRS EE S R L LR TS SR T A
p

5% 20 RNl 0 5 4B RS BT L FRATE (Bohil er
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al.,2011; Carlin, Hoffman, & Weghorst, 1997; Hoffman, Garcia-Palacios, Carlin, Furness
111, & Botella-Arbona, 2003 ) -

BET R iR DY ok B > BEAAM DR AL A (Riva, 2005;
Sanchez-Vives & Slater, 2005 ) » &#]4-® % & ( Emmelkamp et al., 2002; Hodges et al.,
1995) ~ # {7 & 1® (Rothbaum, Hodges, Smith, Lee, & Price, 2000; Rothbaum, Hodges,
Anderson, Price, & Smith, 2002 ) ~ ¥eik & 1# (Carlin ef al., 1997; Hoffman et al.,
2003)-~ £1% {6 & 4 iz (PTSD) (Difede & Hoffman, 2002; Rothbaum et al., 1999,
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