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Abstract

Keywords: dome images, 360 degree images, Visual, Virtual tourism

"Movement" is one of the conditions for tourism along with "leisure" and "disconnection from
daily experience." Conventional tourism has generally been based on physical movement by
public transport or by foot. With the development of visual media and networks, tourism without
physical movement has increased. Virtual tourism has a higher degree of realism than
conventional video tourism and it symbolizes tourism without physical movement.

This research is focused on using dome images as a highly advantageous visual virtual tourism
tool. Even in fields other than tourism research, there are fewer papers on dome images than HMD
images, which are also 360-degree images. There are engineering papers from the aspect of design
technology and some reports on attempts to project astronomical phenomena such as a solar
eclipse and scenery of tourist spots on the dome theater. However, there is no paper that
systematically considers and positions images suitable for dome theaters and effective usage of
dome theaters by comparing them with HMD images and flat images. In addition, the Japanese
government, which recommends virtual tourism, recommends the use of dome images as an
explanation, promotion, and entertainment viewing tool, but does not mention other uses. This
study verified the effective use of dome images by comparing them with HMD images and flat
images. Furthermore, as a possibility of dome images other than conventional applications,
studying foreign languages and cross-cultural learning as a tool for tourists is proposed. In each
experiment, an easily available 360-degree camera is used, assuming that people other than video
professionals would create tourism content.

University students were selected as the test subjects based on previous studies showing that
younger people are more likely to perceive virtual reality technology as a reality and that it is
better to avoid watching HMDs of generations whose growth is not stable.

Tourism images are projections of landscapes. Landscape perception has two aspects: the
internal aspect, which is the subject's state of consciousness expressed in the form of an image,
and the external aspect, which is perceived through the spatial location of the external world

captured in the visual field.



In Chapter 2, as an internal aspect of landscape perception, on the premise of considering the
image in the dome image, an experiment of image comparison before and after virtual sightseeing
was conducted using a steam locomotive as a theme. We inherited the previous study that
compared the impressions before and after viewing flat images, and used the SD method to
examine the results.

In Chapter 3, in order to understand the characteristics of the external aspects of landscape
perception, comparative experiments with images with different fields of view were conducted.
A viewpoint comparison was performed using the same HMD image as the dome image. In this
section, we focused on the internal aspect of landscape perception, which is the difference in
images between the two images expressed by the difference in external conditions, and compared
the images by conducting a questionnaire including the SD method.

In Chapter 4, we focused on the flow caused by the dome image and conducted experimental
lessons on foreign language learning and cross-cultural learning in the dome theater. We compared
the effects of dome images and flat images with the same learning plan and images. Text mining
was conducted on all the free descriptions in the questionnaire and all the comments made during
the class, and the internal aspect of landscape perception was also discussed.

nn

Like paintings, the image of the dome image was composed of "evaluation," "activity,"

"brightness," and "sharpness," as with paintings and photographs. Compared to sightseeing that
involves visiting the site, the image of the main subject of the video affects the overall image.

This is a feature when comparing two types of 360-degree images. The elements suitable for

nons

dome images are "images with a sense of expansiveness," "images with depth," "vertical

nn

movement of viewpoint," "viewing by a large number of people," and "images that show what

you want to see above," and the elements suitable for HMD are "images with a sense of

"non;

closeness," "images without depth," "horizontal movement of viewpoint," "individual viewing,"

and "images that show what you want to show downward."

The characteristics of flat images are "easy to see," "less tired," "suitable for long-time

nn

viewing," "low sense of presence and three-dimensionality," "suitable for moving the camera,"

nn

and the feature of HMD images is "hard to see," "easy to get tired,” "not suitable for long-time
viewing," "high sense of presence and three-dimensionality," and "not suitable for the camera to

move." Dome images are located in the middle of flat images and HMD images.



The flat images are suitable for continuous movement of the camera, and the subject can be
freely enlarged or reduced. In order to avoid eye strain in 360-degree images, the time to move
the camera is minimized, and the camera tends to move at a constant speed with regularity. As a
result, the viewpoint of the flat images reflects the movement of the photographer and editor's
mind. The viewpoint of 360-degree images reflects the movement of the viewer's mind. Flat
images are a more subjective expression, and 360-degree images are a more objective expression.
In this study, the usefulness of using dome images for foreign language learning and cross-cultural
learning for tourists as a new possibility is proven. It turned out that the dome image is the best
tool for cultural learning because it is close to seeing the actual scenery and expresses the spatial
characteristics and aesthetic sense of the culture.

In this research, after clarifying the impression characteristics of the dome image and
comparing it with the HMD image and the flat image, the effective usage when using the dome
image for virtual tourism was systematically organized. From there, a new method of usage is
proposed. However, since this paper mainly compares the same images, it does not reflect the
current state of progress such as high-definition and HMD viewing angles that preceded 360-

degree images of flat images. These are issues to be addressed in the future.
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NERFELTWDEIICRADZETHD, [wHT—0FR) LiX, DOLBEREFEEL
TWHHE & BIOFHROEF 2 MAGbE THIET 5 & B FEImRE S5
BHThHbd, lga)] EE-oTWVDHMRIZ Tba] LW I EFREZMAGDOETHIET S L Td
a] LEoTVH LI XD, INHITHFBRMEPHRRIEROEELZ T L LI
X%,

VR BEICBNWT, A7 V=7 FOBEIZ L > TIRWBEBREZBE T 256, A7V =
7 N OEMERENE D, P& BEEZE U5 2 L1272 % (Lécuyer2009), Z AU Al A3
RGO ELZ T DD TH D,

BWRPMEICEZ 2B L LT, ERBIMEOBRNCILHOLET (F/3—1 2 F)

EX, AYOLEFEENLCTRLIZ I 2T, 73— RERYOFTOmFIZFH L7
fizT5EL, FN=NU REASOFE LTEHERT D7 /83— REER (Botvinick
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& Cohen1998) 73> %, F7o. BRIENEICHZE L CTBEHIR S CRT £ =% OBHg (54
BOMEIZ—EICT D) iR L, £ OEERG & REHIEB U ¥ THEBRE DI
Nab2 5 ERND D, WEHPLDO IR DE~DOEZLHE DK EVIE ERER T/ &<
20 MREDFENIRNZ LN Dnole, SHIT, Z7rAET—F/VIWHELZER L
TEAMETEHZ & b7 (Arai & Okajima 2009)

Nambu 137> (2010) 1%, RSB RICE 2 28 BEF AL, hx REELET o~/
AV OFLEE CREMEFHIER 21T > 720 b HRERPRFEEHRE 2 e —L 3 51

T4 AT VLAY BIFTnD,

360 UG A L, MO TIRICE 2 2B B2 LT-ERLH D, HRSE
252 D BEBRT D0, YiBREIC HMD TEEOF ) MR L Biro7=7 v % —
R TENSEEGHE, WAHRREHRICER SNAEANSH 5 2 ERbh -7z (B
1E7> 2010), EKT By TOFEE ANRIRST7ZT T, MEKPERLDEKITELT S
NHZOLFRUHERTHD (RO AL,

F7-HMD TEEOREMELY b RELBMICAETERFIELL LA, WEENED
N nwo Exrb b5 (BIEZH 2013),

PR IIRTAENL & W S BT O TRIZ 5 2 2 R K &\, B O @O VR
AT 2 LiE, MOIEITH 2 DB S K& W2 tho HEO RS~ L D7)
D, THD, (CHREDORGEICEE 52, BIEREZSDLZ L LD,

1.3. BFICALGNS 360 Ei{g

HITE 360 FEmfg L B < &, HMD & BV EDRD A8\, 360 FERLG 2 L7z VR

VUL R — Mg & HMD W38 %5, R— A I3EERE (£ KEBE) . HMD
BRI RERA (2RERIME) Ch D, R LI RmEONMSEZ L L2, F— LG &
HMD B O T I LA EETH 5, F—LBR{E 2 HMD Bg & LRI 2596
IX. Adobe AfterEffects %> Y 7 bz L, IR & MIEICAEH T 5, IEBEMERIET
RITEAZ LI & 13 YouTube % 0 360 JEBAG ISENBI YA MMIFad 2 & /8 a
2Ty b AR — M7 CHETHBEAATRE TH D, YouTube O VR E— FD L 9 [ZH
% 2 B L7z A~— K7 4 VRGO HMD BYRIZ 2 E TR O T, LV S
BmWIE & 72D,



JR AR, BAWT LB Fndk LR L mSIE U7z st kB i o SL &AL 75U
AT o —x B C62-2 5D —H ] X, 2FHEDOHIETARIA TS, Y74
TH (KIRFHRT) X ¥ 77T 4 OFELHI2WTA R—4A (REHRLK) 78 &%
D7 Z7 %% U 7 5L YouTube TOABTH D, A LB Z R —ABug (X12) & HMD
B (43, (F>7 L channel)) DM THLEZ LT %,

1.3.1. HMD BR{&

HMD D513 1968 421 Sutherland 73 584D + X 7L A (The Ultimate Display) |
ELTRRLIZHDTHD (Sutherland 1968, Ivan Sutherland - Head Mounted Display) .
A O PG H HMD 1% 1989 4512 VPL (Visual Programming Language) fE23%-> 7 F 2 v
A 2 TR X7z Texpo'89 THRELZHLDTHD, HMD TS Eyephone & 7510 |
ZZICM L SN CGILT—# 7 n—T OEE 2 HBSE 55D Th D,

HMD (3 H Z 5828 5 A GE&iaT) LHRIRGEMN)NH 5, @i HMD DY;
A, BEORAIZ VR Mg %2 0T E&DE 72 AR (Augmented Reality, E3EBLERK, 58k
BigE, HRBIFE) ° MR (Mixed Reality, FEBIERK) #FE LT 25, AR MR T VR
D—FETIH %, HMD IFHRIFA OB ST A~ b o RRE T F2BE O ARERHR B [RIEE O ik

A7A—xI +E)L C62-2 5D —H
2 F— LBE (FDERILKZE HP KU k%
https://www.wakayama—u.ac.jp/tourism/news/2017071800031/)
3 HMD BR{& (12T L channel &Yk

https://www.youtube.com/watch?v=ZskhiK1rQPE)
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BARE & (X8R 20, #EHATRR CTHMA DR NBLERNE NI AT v MR D,

360 £ A 7 TR L7-#{4 % PlayStation VR, Oculus Rift, Gear VR, HTC VIVE %
DAKHE) VR I— 7V THIEST 2 HiEbH L0, AR L7 L SICAY— 74D
YouTube 7 7'V CTHR|IZHK LT Z & L AEETH 5,

N OB A 1T AT EIZ 180~200 FE72A3, — MBS LTV % HMD O
1% Sony PlayStation VR, Oculus Quest 7% 110 &, HTC VIVE Pro Eye HMD, Lenovo Mirage
Solo with Daydream 7% 110 &, Oculus Rift S 73 115 £ & 72> T\ 5, AMOIEE 7O
BEP 1T 120~135 FEIZ E 725, HMD O EARE AL 70~90 ERETH D (FBIZ)
2020), BTl HMD #2553 5 & il L0 B E 2 CITE O v, £z,
PO (FE@i%M) HMD (. Sony PlayStation VR T, 600g (7 —7 /L& & £7/2\) DOE
BTHY, HEENP DD,

1.3.2.F— L&

TV KLU T H—XTTXZ ) T LE L THEHIND Z EBL 00, —fikBg
DEFENATRE/L DT (H{EIED> 2015), BUCHICBDCITHFORE LHIML TW5, CG
(H 2018) DEFLHARETH D, N— LB OREZ AN LTcikA L LT, AR
(FfE - JBA L 2013a), HABE (FHAE - BAL 2010, FHE - BAL 2013b) O#FF
N> D,

EHEOHDHHEA T Y — 2 TIEBREA~DPEENE D720 T, KB €= —Y D JE
ZRY T AT ANEZ M E NI, 1992 4F A Y /) A K¥0 T.DeFanti HIXIERH, A4
M, RIEIO 4 HZVFEAZ U= TR PR, £2I27m Y27 Z%iE CAVE (Cave
Automatic Virtual Environment) A7 AZBH% L7= (Cruz-Neira |£7> 1993), FIZHIR
KFTIE, ZAUTKIH1H %2 0 2 7= CABIN (Computer Augmented Booth for Image Navigation)
VAT LA LT (BREIEN 1998), 2O L7eZmk A7 U —iF, 27 U — 2 Ofk
TEZIELADLELILENDH D, BNOENMGE E COEL—ET, B2 Y
— U ETCORMENBEZENL T —ETHDOEKEA 7 U — 0%, iigEREiozo, #
ALY O S BAEET | MR G AL TH D, £ h, i CHEMA R FHIrD Tl
<L Kl F—2oMA 7 Y — A2 X0 HHEZRY e A2 A A~ LERT D (C5H
2001),

R—=2L 7 Z —3ERDOEEAOM, BEXBFHINTVD, F—AX7 U =3
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WRA =L A7 U= (REKTAF A7 B 2m~20m) « = RF—A3 7 Z%— (N
JEX L A 7 B Am~10m) R EDY T NE A T L FBWHU R—LA 7 V—2 (T2
NZA T EEA25em~2m) U R R—=AR T V=2 (TIINCFH AT 10m~
35m) R EDN—KZATRH D (RealViz, Inc.) .

360 FE VR B & L Cik, HMD B2 W EH S 2 &R <L b2, ENif
HWFHFZEHT (National institute of informatics) 238'E 9~ 2 Fifiim SCOME « MRS L0
{1 7 — # ~— Z CiNii Articles THiZK 3% &, THMDJ T 1559 f (7272 L Healthand
Medicine Division 2% Head Mounted Display & [ZEfR7/2WVISGED & L TWND), [~y
R~vD U b T4 AT LA T5844F, VR =271 TI18 . [RKekmg) <24 4
Ney b5, = TR—amkfg] T250F, TF—Av 7 % —] T24 ., TEKEB
B TI5the Yy FF20OATHD (2021 45 A 12 HEITE), R—2ABEIZBIL T
AR L7z &9 72 F— LB O BRI ORI T 28300, R—Lv 72 —Z0H 0
OEMHEIZBET 2 TG SUIFAE L TODE M, R—ABGoB R AZ iR E Lz 9
2T, RN ED K D IeWp 2 e 3 2 L3R A% HMD WHg 0 F B & b
L7292 T, RIICER LIGSUIFELRY, 1o T, ZORICERTLHZ L L
L7,

1.3.3. 360 FEMEDMIE R

360 EEMG A ORTER & U TiE, SRS IE - TR X 2 AR ST, 3D Bk,
BEORBENH D (BRI 2012, BAIED 2013), 360 FEMUE 24k D85, i 2 13
RT =MD 72 L DT~ TKDIREE TORECILATRETZ AN, L o XU 3> <
7o, L EORROBEIIZT, Fiz, F—LABBEOEE | ERALED R —AOHL
HNHELS 72 D1 E BMBENEATRICR A DD T, TEX LR HITEWGFT TR S
TEBREFE LW, 2D /NS R= LB TIE BEHODBRWEFRRON D, —77,
HMD « R—ABg & IR L2 | BRSO DI AR RIE L 5 Z &0
bHD, FFHT, HMD B AL 72 F FHEIET D55101E, B A T ZE&IKECT D04
D%, PIZITE T SOEE AL ANARET D%HG. DA TITLELELLNIHE
5 Z LR SEOBEAFIZEWTHRE T 20, BICH L CRESFICH A T EEL N LA
FIERBIZEREE L D, Lo T, ZOREORI T, WYRMEICH AT EHEEITL
WS bH D, Fio, BEOILRMINT K DI S TE R,
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1.4 BABUFICRSN\—F LT )T DESFERDER

WNRIFIZ L D 12020 54 U By 7 « XF Y U By 7 KRS 7B 2 H - A
JR_R—=v a2 VOBMICET DX A7 T 4 — ARG O P8 - B ABRIEE L 2T
L) TR REBRICA Y By 7 - RNT YV By 7B LT T RZ Y U LR & i
MLl F—=av 7 2 —DEAPREI N, 11, FRICHH & ZMEZ B2 TAR—Y O
EE AR L) cx, R #HROEZTYH, £ TEDOHBIIW DD X 72K
DRBRATEEIZ ) 72 D LD DO, R—A VT ¥ —%EH LB OB TH D, 2,
WERREBBOBE R EHN TH 727734 ) U L% BOEMRGEELZEHZENZ
VT H—ANEEZTNEN)a e MIEDbDTH D, WEROTTRE Y 7 AT
(T T L ACEEBEOAAR N R 0 | FHOEHICHEMH R ) U PRRETH 23,
T UH NI R— AT HEHAED BN T, 2 E N ORENER U 72k & F8 B8
SHELZEBAREE D (BA T 2019),

2019 A E HASEA B TBOLERRIC X D [HSEN ICT (VR/AR %) A& H L7l
ST U ERICT 2T by VE (E L AmA B TBOL &R 0% 1 BEIVR/AR
FERER LB T oy L3 RSERER MBUCE RO S EIZmIT 72 VR OiFH]

(EMEER) | 128UV T VR (Virtual Reality) . AR (Augmented Reality, $EiRHLFE), MR

(Mixed Reality, #AHLHE) /oL, Bltar 7o LTHWS Z L2858 H LT
%, VR OFFEIE [BIEZER L1300 Sz, £ TE T VX VIER CTHRE LR (7
DHENVER), BT h T WA DD K D 7R 2SR T X %, Oculus Rift, Gear VR,
HTCVIVE 72 &) L LTW5%, AR T [BIEZEMICT V2GR (CG %) #EHAGDE
Do BIFEZEMAIGET 22 LI2X - T, Filceilikz 52 5, Google Glass 72 £ | & 7E
#LTWVD, MR T TVR & AR OFEINZ@E LI Hdfi, 7 2 2 W ZERICBL 2R O
WA T AA BUEZEM &7 2 2 V22 MM RS Lo i %25 < %, Microsoft HoloLens 72
El LD, O LIEINZ, RATRNCIE T3 B ATNCBHORATE - BULR % THOLH
DGz 725 Z LT, SHEREZMET D), KITORPIZIT TRIRRICAT L5
A (ZEPE - BEERSE) CHEUHOMG A RS Z LT M ~OFEEIRET D) HEE
FNEH AW IUEf BEEEZ BT 5 2 & T BIHABR O E A m S5

(HEMRE) |, FRITO®RIIE RN 8Dt HRE VR 207 Y CRAF - & T 5
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F1 BEOERME RAT-HRP-RkE) ZED VR/AROVTUY
(BEEBMBAEROEELIZAITT- VR OFEAILY IR

. = 4 &= 3 =

W SEAICIRMORTE - W GERCO\TLEDlE  mnc R thoERE
BARE THR OB (2B - £TER F)TEK VRO FYTRF -
ERB2LT. SHHEER WORFRERS LT, MEI3CET. REE
EIREET S WAADFEEERET D DOFSEERET D

B BEEUSANZVNE B RFLEVRISTY
/@S EBRTS EEABEHBIDILET,
C&ET. IREERDMIIN fibE Oz O BAERiE T
fifezm LetEsd (HE 3 (fth&EH#RE)

{EiE)

i
ii
bzl
&

e s :
B ARV

= RTIBEC B BBamN BASMORER/ZLEE  HRLTHE - #FELREVR

EATEICHIAVRIY FHCEIIVRI WO IFWVICLDBHEE

FVOIREEEBELESE BMEECE. FEAEA | OMERTA, {hEHE

EAEE - ERE ATEO A RS HE{RE

A : HIEEEH EASEOBECICAUVROERS] SABRSETEES Ao T4 —2 (F18E) SHEH, 20185

Z L CURESROTHEREME T ARF LI VRa Yy 7 Y BEBE AT 5 Z & T,
h#F O A BERAERE Y S (EHR) ) Y=L e LTHEATEE LTS (F 1D,
2018 AEALST UL sk SRR E T3kl o BOGIE AT 72 V R F O filfE - 1E
MATA RZ7A4 2 CUBTF AL SRR Z2FT BT TS, £ 2T VR ZH I
AH L8 DOBEMIT/HL TV D (K 2), TOAR (T &Y BLH UL oA InTE # (5T
Femfg) A Av— b7+ CETRME (R ARELMEH) ) TOMR 12 X0 BT ki
? CG % HMD % Tk (HMD 2 /H]) | T@OVR (2 & W AEE D5 T3 DB (i
Ik - BhE) A HMD Tk (360 EfRi %, HMD, A~ AR%ELME) ] [@VR I[2XD
EEOHBHICTRL ZENTEROIYEM D CG % HMD % THfft (HMD, A~ 7HR%) |
(VR ICLVEEOHFT CERERD Z ENHE LW IUEHM O CG % HMD % Cifit
(HMD, A~ 7%) | TOVR (2 X W AEE DS TBUEFM S 7L TV WEEFE BT O
CG % HMD % THeflt (HMD, A~ 7R%) | VR (& WAEE DG THRIERIIZ ENE =
NTWDEFEE MO CG % HMD % Cigflt (HMD, A~7F%)] [®VR 2L V1L
BOLHTEM D CG %7 ¥ —BR TRk (07 &4 —~HE A%, K —205%) |,

F-. BB E LTA4o0H 22T TS (£3), TOVR Z0HHTOEMH K
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&2 HISEBLEEREO—E CUEFXEEEMEHUERR (2018 LBt DER
FERICREIT=VREFDFIE ﬁﬁ4°iﬁdiUﬁF)

il | B _Jﬁ./’F_lﬁ

AR ([Z&D AR IRif ﬁﬁ,ifbﬂa(gﬁ%) H)JIIFE?E ANIE -JERET

BT BRESHER (EM =) ih(ﬁF‘Iﬁ MEREIH AR (GEMIRAFER)
SHLEADITINGESR (75 -BR) % fisiave(d:) *%JJ:LI
AR NIAVE TR Efaseat B
E
ALK RE
{EARE RIS R HX
MR (2D MR IRith  BRSUERGEEY) B4R cG HMD -BAE &N
T BREM(ERTIER)  FREFTR [N-FrRBRI
SZALEID CG & Fizase|ding
HMD S Ti24# BRa{bEt
EY
prg(eiob )
{EfHRERFIE
VR (2D VR B BREXLE(GREN) Bk BRASR HMD -alg
OB T BRSUE (EfT=5m) FIFARAIR - Jhalc 1] AVIE [360°/{)5% VR $UJ%0 |
SHLEAOMER (B3LLE-BE) & fisiave(d:) - B %360 iR
HMD Ti2ft Efaseat %360 B
K RS
ALK RE
{EARERIEMRTF X
-E_
m“
VRIZ&D VR HB BEMei(GREm) ENGIE: ] HMD EER
EBOEAT BRSYE (W ISR 127, LR F ARRE [#ZD54LA1-T]
RATLIFTER LD CG & BEm EE)
HMD FTiRfit LAY IR ER [EERFIE A LS Y T~ |
EHRABEENRTFHX
VRIZED VR 8 BRtiERsm) aI R E) cG HMD B
ERDBFAT Lorety] BA L S ARRE M—@xEmYF-|
PEERBENHULLEAD CG & {LaEER
HMD ST {CHRAERSYHRIFHIE
VRIZ&D VR &8 et L CG HMD (GERREEILL)
EBOBART Efas{eit ARG
BTERMBEENTLRL
SEEIEUDCCE
HMD & Tt
VRIZED VR &R WU iR CcG HMD (ELIEREILL)
EBOIHPAT Bias{tit - FARAPRTE. ARE
IRENCEMNTLS BPRRTE %
SEEIEUDCCE
HMD STt
VRIZED VR &8 BRta(Rism) aliR Bl CG 79— EHIR
BOBFIT BRELM(ERI=R) FBFEIHR -REFAPE [#ADR=LTH-]
SZ{L#D CG & Ltiald:o] ‘F-hE &
STPH-FER TR 95578 (d:0]
BEm
SALARER
EHRIEEYRFIBE

THIHE 2 BB (HMD, 2~ 78%) | [@QVR FEDEEDOLFT TOREMIZ L0 FIH
HOBHI OGS ERZME (HMD » A~ AR5, U7 4 —~HBpf 2k, K — L7005 |
[@VR FEDOEHTEE TOME N L FIHHE O ~D B A B (HMD » A ~ 735
T B~ AR, F— L) ) T@OVR FEOBMIZ W 2T AUE e B R FIEIC X
D FIHE O ~OBLEE 2 Bk AT O T THERE T 5 Bl 2 BLHIZ W e i i
RS WGIETHIE ITREE U, Z OB R 53Ut~ D Btk 2 Wi (HMD, 2~
%) Jo

AAREBMFIL, BBRE0b0E L L THE LEIEN, VR IZXVEEDOLFT T3k
WMo CG #3372 —ATRET 255G, VR EOMLEOLIT COIEMIZ L FIHZE
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R3 BAORRICEBLEEED—E CUETXXEHEMERXIEER (2018)3X1L 84
DEFFRICAIFT-VREDGIE-ERAARSM/ 1KYk

e e el Bale et

VR &0 AR It BRESUCE(RED) fIh01ELR HMD -JBRE™
B TOERERT MR B (ERIER) XF A [9EREIE AR (MEREIHATER)
FIREZRIBICIBE Fi3ive(d:v] BRLEE -BBR&EHR
BRfatat B [-FrIRBR]
sy
AR R ER
{EHROZEYRF IR
VR %0 VR R BRSULI(EREN) CG HMD-2YK%& -
EBOBFRTOERMICELD BEMEM(ERTIE=R) =BRE#EcG 79— [MERERY7—|
FIFZEOTBAD SR AL Fi3iveld:y) -RE AR
Rfastdt e
o)
AR RER
RSN RFIX
VR %0 VR B BRUEi(GEREN) CG HMD- 2K EBER
BUAFETOER(CLD BECM(ERI=ER) =HEECcG 379 [HZDR-LT5-)
FIREOACANOREKEIEIE Fi3ie(d:7] -REFADI
RGALEH ‘R-LE &
e
AR SRR
{EHERENRFIX
VR &0 VR R BRSUERIGRED) CG HMD ERIR
BCWRIINERSBUVSECELD B (EMIESR) AE [#ZD54L2T-T ]
FIREOLANOREKZIE 2!
MAERBDIHPR CHERES Bk XALHIRER
BBCVWBINERSBRVSEAT EREEEMRFIX
FIAECIREL.
TOBEREERNSSULAN DRI E T

DB A~DOF B Z M T 535G VR FEOBHGTEE CTOEHIC L Y FIHZE O b
~ORREZGET 255%IC, R—2BBOEHZHERL WS, L2AB, 22T
K LTWDDIX RO DORIG L L TCoOfACERBS KUY —L & LTofiH
DHTH D, VR OBICFIA L LTiE, BUGIHED 2 NI+ 287 Y —/ L LTOME
MIZiFfit TRV, Ko T, AHIFETIZZOLENS ORE bITV 2V,

2. IRDOEW

N=F ¥ WVBDCIIBE 2 D 2 WBULORIETH 5, FRIFIURD T HEAIED &
< MIZH 2 DB/, T 2T, SV A RO N —F v LB —
Ve LTO R—ABGETY 2057, R—ABURIZEIT 25 30%. [F U 360 ERLETH
% HMD & b3 2 &b 7p, BARAORHE 6 O TR L0 R— LAY T X —ICHR%D
KBGO O S 2 52 LTe &0 ) SO FET D28, K=y T 4 —
IR K BRI KON R—L 37 2 — O REVENEZ . HMD BB & Heig L
729 2T, RRIYTEBLR L TNE DT T3 SUIFAEL RV, Ko TRIRTIE, F— Ak
BOFEMEL LOMAEZBHIEL , RRIBLEELIT) ZLICL - T, 4% D R—2a g0
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BOBIEAIC W CofifA LT L EHNE Lz,

HABUSIE R— LB 2 EECHAOT-0O0Y — L e LTHERT 5 Z & 2885 LT
BO, 220 FHAAY Uy 7 (EEINTZOIF 2021 /) TIE, AR—VEHEkAREL
lebDY = e LT F—AGEOERZREB L, 22 TIEE bR 0800EMEIE L
T, R=by 72— EBEFEB LR EIEN T2 2 L2 RE L, 22T
DB RNSIFES AT, A T 1 v 7 OEEBICIHED D NOFE Y —L L LT
N— LG 2TERT 5 Z LR ATRBIZ R 5,

K TlE, —MRDOABAF LT 360 B A T°HMD & e, Zhid, @R
Bili & Ffo -G E 03 @A 360 EA AT EERLCarT Y aEY EiFs 2
& TR BUEICHE D> TV D2, MEHMETIIARWAXBBOL= T Y 24k
YD 2 EDBEHRIEN G TH D,

BOCWUL TIE, BRE A7 U — B LT, BUREREIIE, A A—P L LTELD
FROEFRRRE & 2 R & R L DB TE 52 bR DINROZE N E B
FRIZE > THR SN DAMED H D (FHEE 1981),

H2ETIET, WAL LT, F—2BBED L DDA A=V aBELRET 5720, F—
LB DT T O EAT > 72, FREEIE DA A — V& sk U, PG RET% T A
— U H I LT AT R 2 B L SDIETER AT o7, ZI20b, F— ARG A fEH]
LTeR—=F ¥ VBIEIC L 5 T 77—~ I L TR TV A A=V R ED L D g%
T DDNDELENFREL 12 %,

53T, F—ABBOAIE ORHEEZ I 5T 5720, BP0 R oM &
DI AT o7z, —D0 360 EBEIT F—LABEIZEH HMD BYEIZ HINTTARTRE T H
%, [T 360 FEMLE Th D HMD Btg & Dl 217 o7, &< FEUMBEZER L, fA
DR SHE D ET 72, £/, 2 2 Tk, AMIRHEOEWICENTZFI#H DA A
—VOENE W NMIEIZHER L, SD EEELT v — N afTofz, 22T, [
U 360 FEMLE CTdh D HMD & LEEE L7236 D R — ABUE OFRER L O, R
DELZNH LI D,

B4 T CIE, PERBL L N CORIZEI A 2 U — A LI PrEMig & Ol & 17 -
7o WIREE CIXRENEM L & (Budzynski 1977) . EFNMEESND Z &b, 7
P—REERLTVEEZLND, £I0D, F—AY 7 —TE7rn—nEE03 <,
AEREFE IR R BRE TH D L TR LT, ZOBE, N—F v VBRI A O# = 704
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FE LT AERESE, BUFEEE2To0, 7o —h ETORS. BHREL)
5. ARMRIEDSNEVEIC 5 2 55080 200D TENAREL 0D, £o. F—Lmg
DFEZENP L TWD LB X DN DAEREAE . BB IR 2R FERNZR G
DIPORR S AIHEIC 72 D,

3. IRDA*

ATk, FICERICLDEREITo 72,

L% VR DIEAPEANCIR D EB X N0, ZOHFMNIEFREIZ/R> TN EB X
BID, AT 4 TIIFENBLETH Y | MO @S WAFRFITRB T 223 e S 4
HIEE, MG LT B Em A H 5, HMD ZHV, AR TREOUL Y K% et
e, EER AR U TV olk, FEE. B, HHER A R LT25E . AR
ThdENIWEDRD D (B)NED 2013), Z DO FEERTIE AAEWIRIC KL 2l HE R 4 |
FEBIZBWTIL, 1F2o& 0 LKL D 21%., EUD 15%, OB L D 20%., HF 0T
L% 25%, <L 19%TH o7z, HFEBIT T-o& 0 LD 6%, &L % 13%,
RREL D 21%., DT NITEKLE D 25%, LK LRV 35% Th o7, HFEE L HAFERT
FIRERDD, LoT. 3 OOERITEFRHATLICTERE L TV D RFAEEZRRIIT-
7oo Afw L TIE, R— AR & HMD B D Ll 17 - 7273 HMD (% Oculus Rift X2 HTC
Vive T 13 %L F. PlayStation VR T 12 5% 2L & W O EmHIRAS & 5, R OLE LT
REFLAIWHRE L L CHEYTHA D,

552 FCIL, FHE RGBSR TA A — Va2 U AT R A R L, R—F v L
BOEHTR T, EDX 7oA A=V BENE UM%, SD IEEZAWVTHN Lz, #k
BHEORFAEDIT L o T, PR D7 < B a TIRRWVEM BBHR O 5 D B X
e Lo & B R AR B B O WUE ORIE IR 21T o 7o, #BRE O RSB HEI
HHIREI, ZOEMNFICHT 2B 2 AR, F— 28I X 500
ATl BEMWHE 2 T I Ko TR SN DA A — VW, HBERIE TR 2700
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