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Abstract
We developed the simulator on which the user could walk omni-directionally. The simulator was mainly consisted of a head mounted
display (HMD), an omni-directional treadmill (ODT) as walking platform, and a simulating application installed on to the personal computer.
The user’s walking movements were measured through the ODT and input to the computer, and then the simulating application created VR
images. Consequently, the user could see the VR images through the HMD as feedback corresponding to one’s own walking. 3D city models
were adopted as a 3D geodata for the simulation, and it was able to simulate the real terrain. Furthermore, users’ senses of speed and distance

were compared between the real and the simulated environments though the experiments.
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Fig. 1 Classification of walking techniques by Niels et al ©
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Fig. 2 A data flow of proposal simulator
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Fig. 3 Image of user walking on the simulator
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Fig. 4 User’s field image
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Fig. 5 Experimental course of the real environment
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Fig. 9 Comparison of SPM between environments
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Fig. 10 Comparison of replied distances between the real and

the simulated environments



Ny Rvo Y b T4 AT VA BRI L 22T 2 2L — 2 OGS

5. &

5.1 EERELBEBRBREICELEALIZET &R

WG IC B D EEBROFE RS, Powell HOHIZE DL
FEREICEERE L VI 2 L —4 TlE, BERBEDIZI DA
BEICH B Z R b o7z, ODT OB DA 1L 2 5Es
DBV, VI b —HLFEREDLNRNoT. O
FY, ODT L&aBIT LGS, TEGH Y OBRITiEE) |
BIERE LV GBS 2D EVZD.

ZORKRELTEZOND LD E LTILET, SL DZEN
FIFoh s HEICET2ERNMO I 2L —4% & ODT D
HOEGEE, WINBHERE LV /NI SL THLZ &
PRSI TWD. AL CHEA L7- ODT (KAT Walk mini)
DOBATHENT RN 47 em TH Y, PRI HAITIE
HATITA 2D 70 IRILBLILER B8 O ) SL (K 80 cm) & TEI 5.
DF D, BEREEEFREOSIFT ODT a7+ 5Z L
WEBRIC A ATRE L fe o TS Z D0, HEN/NEL
Y, BEREL VI 2 VX OBRITHEEICENELE
EZzbBND.

—75, HMD |2 X D Weg4Rm DR i, BHFERE L &
MV A R Y OB THE ] CMRT AR L 2o
oo ZORKE L TIEEEORAVICE D bORFETH
no. BHERGEICET 2 ERNS, Y2 L—F T E
BREL LR CHBE A 2R L2 GE, LV RSHBET HEmA
BN ERoT. ZOREEIIARS DA%
HMD (2 = L—#) CIIRBZEHOERZFEELY b E
ST LEZ Enn, (AEZEM oo M2 B9 & [ —
L B (HBSEY o) Tt oIlciE, IrE
B &6 — T D MNENDH D, ZDREHEE LT, HMD 247
L7-BRG R GBI L 0 b [HEGR Y OB T | &0
SHRLEEEZLND.

ZZTC, ODT EAMTRBIEEREE LY i<, HMD IZ &
LGN TIIELS o Z L ICERHT D L, mMHEITLO
FERZRLTWA MBOEENENEE DO THIIZL,
HBIEORIENH DI LS, SPMEZREL LTV I 2L —4
OBITHET EFAZ ENBETES. Lal, Mok
NRENTZ. ZOFKE LT,

() PITHEEAZRETIHEODOEZL L THENDHED
B TIR 2RV ATRENE
VIa b= TR AMPBIERE L LT

WWE A& TR @ OAITHE ] &Il L= ATRErE:
D2 HIZONWTHE L.

(i) WDV TIXAD H O AENE CHITHE 2k E 3 5 B R
LT, HEBIREETEAVNEEZLND. DF0, Ho
B X AT & W o T IR SR T O R E 10 TR <
LTWbERET D &, RRICKDEERIMB R EMETH
LDIRKEEZ D ENTED.

IO IEIZ L > T, HERED B & OBITHEIE 21575
TR, KANRARPLHEE LI W HIRETH D.
AREBRTHEM L ODT 3BT ATV Rk > TV D
2R, EEAUV N TCREET D8 B, BITRRCIIRm &
BDHEDICHIDNRZRLERN A O, £, HiED
CEABE MLy RIABRITTOWEE & A RE L7Z0F5E
Bk, PREZEETR Ly RINVEEE EEHIT LIS
A, bl RILOHBARESITEHEITENS OO, BT
ETHEODIEIZIZER RN E VI FEERE LN TND
SFV, KEE MLy FINU EEE UHEETHT LGS
W2, Py RILVOERHEPAHITIRENE NS Z &

(i)

)L [ ChH o 7

Iz 5.

TEELIC L D05 D CIXEIH ML Y RILVEMA LT
BY, K CHT L= ODT & IZBITHMEICENH 5 Af
%ﬁmhé%ﬁm,EWWQE@%lkbfi@d ¥ (:Ach
HTHA Y. LIz T, ODT LOBITHMEIC L » THE
B L VS 2 L— 2 A RGO THIT LIESAITE, v
L2 =X DOFNRE RHIRAME G 2 5 aTREME D e
TED.

ZOZEND, VI L —X TITHERELID L RS
FRMAENIEND Z & T, FEMEHENEFEERE L [F
FRCh s LM UTEEL REGE Y OB T LR md
H. FORERLLTYI 2 L—F TIEEHE@EY OSRTHE
IBLERRE LV LEL D EEBEZOND.

(O EG@OFRIITEAWICEEDME~MERAT 52 L b
EzHN%. ODT OFITHEH O K E SRHEEHIRT 5 &,
2= OIS L D, INEL o BIET, LY
WIHRE 2 BT BB 2, TR THIR~DEHE
HINT 5. Zokx, WEREOERLE L THERRE
DHLHRHAHENEECTHDS EIELTWDZ LD, ()
EAITATHE DR E~EEIERT 202 5.

5.2 HITEREDHIE
YR ab— X EBERET B OBTHE] (Z5E
PAECTRIFE LTIREI, UTOXS RN S &4

LT
o THEZLIREECHEIL TN

I 2L —ZTOSLA/NEN
ODT LOBRATHE ISR LT, HMD TG DR 5 H S
THOIATT v 7a—%EHEMLTES T2 LICL
ST, JEMRGAHARETE, Mo EAIC SL 2 K&
FTHZERTED., 2FV, HEHEDOTVI 2L —F TH
FEBEE LA DR AR THRWEHAIE, v a b —4
TOBITHEN EF L THERE L OEN RS RDEND
WA T, 22T, WA MEET 5720, BT E %
FIELE BT, FEBRC EFBRICY I 2 L—X T [EE@Y
DOHATHEE | ZHET D BMEREZIT 2. WHEOMIEIC
T2 ERITBEREL VI 2 L—F TOSTHEEND
K7,

ER T, BB E IOBERE COBTHE 2 aq;, VI 2L
— v a3 VCOBTHERLE LT, UTFTORICEVEL
7.

n
1

a;

ARIFIED FERAER DS ik_1w&@ottw vIa
L= itk LR UHE CTHRWEE/RIIEE T T o v 7
~m%%@153hmﬁétﬁéio/\1v X % il
|,

(1) BMEBRDAE
WBREIZER A DD FIZBIM LI AND 341X INE KK
FE L.

P, WRHIATT 4 v/ T EHELEY Ta L

— 2T, TOCHBTOMEEER L. TOk, EBRC
ERBRIZ Y R 2 L—4 ET30m 7% 3 EERlE L7z,

(2) EMERBOHEREEE
BINERR CTHAG L2 E DT — & 2 56 D & 5 — Tl iE



(iR NN T S o

SHOIHTIC L0 BLIEBRE & k95 &, Fig. 11 D@ Y I
RIS, WEICERH D LTV end v )R
NEH7- (F(1,2)=0.325,p >0.10) .

L7 oT, ZOBEBMNMERND, a2l —FXTOBRT
WEEAMET S22 &1L, ¥IaLb—F ETOSRTHE
MNBISEERBE A~ D < FREPEA /R S iz,

12

n.s.: not significant
10

T s - mean+SD
€

=,

‘S 6 —e—mean

‘c

K

24 - mean-SD

n.s.

Real Revised Simulator
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and the revised simulated environments
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