N
J

EJJ%/\’J NMLZRAW-ERADRIZKS
EEEJJUOD%éﬂﬂﬂ%@*'ﬁi?ﬁﬁﬂnﬂ

RE 0, BEERFF. BRE RKET, DK BT
FRRFRFREAMEFHRE, "THRRFEXFREEFRSHIER
TNTTER B A

/I




BEHREBEDZHEIZEHDT

4/& 2y b, T4 8 IVBEILETIL.

iBEs
BzIE. . .
KM
[ 5

IRIEDERICEZLSREDEE

BERY FLERAWVEERSRICL S8 EBRD HHBEOEKTZEFNM. MBE

ol

E/NA )L

Sl

¥z lib A X, offge, 7L—AL— OB

/NEITH
ER

EmE

. Toyama Univer

sity, May 23, 2003




BRIZE R E DRE

N

BYRIZE 1T 5 R
1997 RTEVVIVYI - REHERE

-19984% G.F. A. Hardmg, “TV can be bad for your health,” Nature Medicine.
— Harding Machine

Virtual Reality / Virtual Environment

-19984F K. M. Stanney et al., “Human factors issues in VE,” Presence.
2001%F R.H.Y.Soetal , ““A Metric to quantify virtual scene movement

for the study of cybersickness,” Presence.

20024  S. Nichols et al. , “Health and safety implications of virtual reality,”
Applied Ergonomics.

BHERY FPLEZAVEERDMRICLIEBCEHZO H HMIZOEFEZETM, MBE, Toyama University, May 23, 2003




 E¥HHE THEHTE
£HRESHSAMLRE BSOS E [ESNLE
=Ml Y S A < Catil
TH... TH...
BRIGDIEE & DRIRA BRIGINERIZE R B8
EER TIEAL /  BIIOLTREERESN
T

e

SHESLBRBOMETEL
DER?

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003



IRIZEDEEIE (Rating)

BREBRVDOBEOETFIR ) EEEOHR
= (FPRlZLE LT LBRENED)
X (R TYDABREREBRFSDED)
X (BREGHY A APEEREDKAR)

N
{

BIZERDEE
>

N )
( - rediction
[C o ~N ) P
otion Vector b >
S \scene) sdenario )
brightness  \_ JJ
\_ color \ frame rate
visual characteristics il
_ filtering )
\_ Specification of Display )

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003




an)

AANEDE=ZIEL (Rating)

N

ERTOFREMEDTES HAEELAERDTHM

. . - - sensory conflict theory
Tl FRANDOERDIE

Mt

R OVTUYDORBRRRRELANSS (1Bh)

\ /

SREBERICEN S ELOXZ

BEMERDFHERES

autonomic regulations

BEAY FLVERAVWCERABICKIBDENED H IBIEOEKRZEFTME. MBE, Toyama Univers

ity, May 23, 2003




Several Time-Scales for Exercise

M

Vestibular System Motivation for Exercise

Vd

Visual System

Brain
A

Somatic Sensors |

Motor Command A
Neuromuscular system

for Controlling Exercise

omic Nervous System
ntinuing Physical Activity

Muscles
Proprioception

short

for Conti 0 Exercise

time-scale

BHERY FPLEZAVEERDMRICLIEBCEHZO H HMIZOEFEZETM, MBE, Toyama University, May 23, 2003




MRIZEFZEDERZERSD

- PGB EESECRE LU /= 5MmisiE
RFEFRAELE | _ga~srrvrrronr7n-s0—
Y DRNIIKTFE L =5 {IiEE
BR{KDE - AT IUVICERTE LB SIS 4E

- RO —Z VU BBRICED-GER (N

BAMETIVE F3RSEEE(L
v - F—HRA=FIC&B IS5 RDIT

BAERERDO LA T4

B A 2 2T A=
=f(MEDEYE, BAELEREOLAT 1 0)

BHERY FPLEZAVEERDMRICLIEBCEHZO H HMIZOEFEZETM, MBE, Toyama University, May 23, 2003




biosignal

biosignal

BERY FILERAWV-EZRANRICE I8 EBSED HIHMEDOEFTESEM. MBE, Toyama University, May 23, 2003



fEtT Ak

ﬂ&
EE MG

B Rt

O—=ANEBENS M
(LMV )

IO—NNEBEARD M b
(GMV )

B[] R 2K B BT
R D FESHIEIR D

/

16 B

ODER | mHE I 0K \

IS

RR B FimE R

F[E JE 7B 24 AT

B R piE R B2 IG Di i

Low frequency ( 0.03~ 0.15 Hz )

Mayer Wave

High frequency (0.16 — 0.45 Hz )

Respiration

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003



FERT FMILICKBBREDE=EL

O—=NEBENS M a—=/NNGBENS MV

R — /W@ﬁ/#fﬂ’]i&@?é‘

A HIZ L—A
Y iy H7V—A p

| M WLWMMMMWMW MMWWW

RAEATZ Yy THRT7 70—F

BRIAEDS, ‘A7 54 VEROEHDIO—-NVE— 3>
BHELFESAOER" , BFFREBEFSAGAEED-I,
> J83-D-ll, 2: 535-544, 2000.

e

N " " ~ ¢:
7 H / 0 K¢ / a: /a'f BERY h)béﬁt\f:%ﬁﬁﬁﬂl:;éEEEE@@&%&&G)EW%@%W, MBE, Toyama University, May 23, 2003




EEMER(Z &k HEE
BRAGRH : RSB
FUMBEETA WERE

INSa— R EERTER (BlE, EEREE)
KT L — ER50~71BROBMSE, L1
H— . s

T—H—F . | ER52~T1 DS
NTTSA 85— Ll R

BEIGE (5F) AAT—2

NOT/INA D

A—L—2X DB - Rt EESE
WERR : 72— Tty (B8, R

/_e\“y:/“— ME: N/ AUk
RUGAS Mm% : V—5— Ky 7S5 (EFRER)
INA L L—2Z BF: TN T oY (EFBER)

MBEREXRZEEREFUSHRETITDONALREE (Nov. 13, 14, 1999, Jan. 19, 21, Mar. 17, 2000)
FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003




ME2J0O0v o s80HEBER%R%DE (up/down)

If[l}:T: Subject O motion [plxel] IWIRENEND L
1.3 30 Segment 2-5
A e e N,
JAYAIN N i
E—— i A 0 R K s A AR | Pl
— — v
1'(5)0 55 60 65 70 [
time [sec] 30 Segment 3-5 : N
'TE % USSR M'V VA v”””"“ww b+ L P
XBE&E3F(900 frame), 7 b1 frame
| 30
: 30" Segment 4-5 . |
*H OFA"W A VMV ! \ Ly | VA“ M\r\[ ,JV \ M | ,VM.WN\J'\
B -30
0 30, Segment 3-1
% M ﬂuh " IM Al Iy
o (T ol M /U PN f/ft Y W\Vﬂ,! LT
# il \»/ A IV VTN
-30
-1 50 55 60 65 70

time [sec]
BHERY FPLEZAVEERDMRICLIEBCEHZO H HMIZOEFEZETM, MBE, Toyama University, May 23, 2003




O—RNIEEENT FILDJE ;’Fx’*]ﬁ’i*ﬁ.‘fkﬁ%

frequency [Hz

_A

motion [pixel] fHEE (R EK %3 R [
(_)Segment 2-5 el 10 ‘ I | l
\ Iy | /-\n |M p | LEH-\I 8 ‘ m = IE .
()”‘VJ Mo, At 2 Lt L N A !'W’% g © T 1 P ]
YRl A 'M'H N S \’\IA"D%(\"/J , . 421 :
-30— =14 I
30 Segment 3-5 : | 116 I ‘ ] ll Ji i A
A Mva v “N_I""‘V‘M“ '%%O 461 " ‘J l i ;
l VA AN \ 2 ; . -
30 -1 %421 - =
30" Segment 4-5 \ . 1 1%
‘J‘u ARV A" AN M AU \ wy ANM, 6
KA P R AR A5 M T A R
Y \ 2
-30 -114
30[ Segment 3-1 R
! N TS,V 3
A1 St Wl W I AR WV\\AW 6
LU AV VARL B LAV & A A AL
\ ' | Wad o . >
30 | - m=——
=0 55 60 65 707! 50 55 60 65 70

time [sec] .,

=i

e



PREODHIEN-EBTOEI ST LD

#EHY £ Fhs s F s B

| mr < > < r
B LIRSS LIRS
(8Hz-14Hz) (8Hz-14Hz)

A
v

o< Y&LLLBZ
(0.5Hz-4Hz)

60 “fime [sec] 70

ByE2no M@ BEREDT Y &b Y
SEICHEEESR TS AFEE

1 8~ BREOUYB8DS L > ML FRERDFEE

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003



Lix

CRICEEZFZE Z HSMBERDEE
7”u =p/% HERE

BELFHR2T ~24FD
Tl
R | S I TSI RIS T R | sues, aios

><
3min 3 min 2 min I min

R:ZF S:51E (BRE) T7:8F (BRE)

FSUFLRKY MIELKBVIaAL— 3 B
~I DT INAIDEIEND NIV S FHIFE ~

EEB DL RN

1. GMVELMVDLIEE Z | WLt

2. GMV/YSX—9DUE s T e
3. LMV/NZ X —Z DIEE T4 | N

4. FEBOILE s L himem

5. BIEHDUIYEZ T6 | c : tilt

HERFEFXREREEFREMAETIT>=EE (Dec. 1-22,2002)

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003



R ESDFEE

COT /N O DEEMBEG

blood

] freq(z;i_ncy [Hz] ressure
0.4
0.3
0.2
0.1

0

-

0 20 40 60 80 100
time [sec]

freq(z;c;_ncy [Hz] respiration
04 |

0.3 - |
0.2
0.1
0

0 20 40 60 80 100 120
time [sec]

frequency [Hz]
0.5
0.4
0.3
0.2
0.1

% 20 40 60 80 100

120
time [sec]

fregusency [Hz] iration

80 100 120
time [sec]

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003

KRBT T K B LEER

T /NA O DCG RS
blood

Subject K.A

frquesncy [Hz] ressure

0.4

0.3 ~

0.2 - S—" —

01 _" ‘ ‘-*_ =
o S— e

0O 20 40 60 80 100 120 -
Jrequency [Hz] respiration. )

0.5 1 %

0.4

0.3 0

0.2 —

0.1

0
0 20 40 60 80 100 120
time [sec]
Subject T.F.
frequency [Hz] blood pressure
0.5
0.3 N =i
el . T ——
0.1 ;1—-1 7
O 20 40 60 80 100 120 5
. time[sec E:
Jrequency [Hz] resplratlor[1 &
04 <
0.3 Fo
0.2 N
0.1 A
0

20 40 60 80 100

time [sec]




Lix

high frequency of respiration

O 7 L L L L
0 20 40 60 80 100 120
time [sec]

low frequency of blood pressure

1.0 7]
0.8 7
%0.6
2.0.4
0.2 7
O L L L
0 20 40 60 80 100 120
time [sec]
AR
EEREGE < CGHBf5%
Subject K.A

BHERY FPLEZAVEERDMRICLIEBCEHZO H HMIZOEFEZETM, MBE, Toyama University, May 23, 2003

ERMEB DOHFE LFR S 2 & B LHEER

low frequency : 0.03 — 0.15 Hz
high frequency : 0.16 — 0.45 Hz

high frequency of respiration

1.0 7
0.8 - EEME
R CGH{g
g 0.6 7 /
204 7
0.2 -
0 L L L L

0 20 40 60 80 100 120
time [sec]

low frequency of blood pressure

1.0 7]
0.8 ]
% 0.6
0.2 7
O L L L L e
0 20 40 60 80 100 120
time [sec]
N3z
EEBREGE > CCBe
Subject T.F.




SRICEEZEZDEESAY MLDESR
—— LF/HF low frequency : 0.03 — 0.15 Hz
_...._ LF : power aﬁlmvﬁ*equency (bloodpressure) high frequency : 0.16 — 0.45 Hz,
~& HF : power of high frequency ( respiration )
0.7 T -
0.6 l .
0.5 11/ %/j zoom, panzZJIZ B EICLY
s TN - HF D{EF, LF, LF/HF D]
o2 1 19 — BISEHERMET L,
O-é SSIREFLE R D BN S B
zoom | { 1| .. e tilt ZMADEICLY
pan. .. " iy e HF, LF D#EHl, LF/HF DIETF
tilt
l .............. | N e — =< \"_" #%x%ﬁ) {-EE T l/
ZN X
z0om Dz E tilt D& B RHPHER DA B PR
pan D&

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003




HERE, BEA~AY ML, EEBKRAEGE

"a_/\*}baﬂa&’ l“/l’ HBREMTE | KER3F(900 frame), 7 b1 frame
e e HABB R iR
NN A A A v
[ WA\ A Ay Vallis} ..mf\ ( w v 9 NM\\
0 W/ AT VAL IR VA [V ARV,
-1 -1 —1
mation ~_motion [pixel] ~_motion [pixel] :
LI [ zoom | 30 ) pan | 30 tilt
1.0 Wv 0 wm\l""v‘\r M‘W *‘%“m‘"" OWJ w
\ , ! P ' |
09! | T 30 | |
frequency [Hz] frequency [Hz]

50 55 60 65 70 50 55 60 65 70 50 55 60 65 70

time [sec] time [sec] time [sec]
FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003



ERICHEZEZADHEEANY FMLDER

LF/HF LE/HF
1.0 7 1.0 7

1 zoom&bH YV ® {pand ¥
% - 0.8 -
0.6 - o® a A 0.6 1
0.4 - A 0.4 -
0.2 1 0.2 -

- zoom7& L - panlZ L

O I I I | I | I | I | O I I I I I I I | I |

LF/H(I):‘ 02 04 06 08 1.0 LE/HF O 02 04 06 08 1.0 LE/HF
1.0 1

0.8

0.6

0.4

0.2

O T UNAIPTIFEE A
AEF (HFEE5 25#00)

OV I T IUNAIODKIFEESZDA
AE_ | (HFRS 255 00)

right-lefti L SR LEFEy kb Zalb— 3 i

|
2 4 . .
0O O 0 0.6 0.8 1.0 LF/HE
BHERY FPLEZAVEERDMRICLIEBCEHZO H HMIZOEFEZETM, MBE, Toyama University, May 23, 2003




A8 ~REBERLE CGRRME~

EEBRR CGRR
- S EICE)ENZ ML g

L t _.I / W"W WWMM w il WMW «N w \ - _._ _I | | 1

M wr M WWW.MWW
] E— P AR ATAE
CCTHFLE —> BRHEDY
CGTRIFEES &L > BERLGL

m“

—

A>T VDIERIC L BENE REIGH ———
- DB ESR SAVwF
-REBEDODEHEICL D FHE %/ﬂ” x gﬁ

- FIRBED ZERIRIEEHIC L 5 FAITE

H 2R

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003




ZR~TFREEFEAY MILEREDEZR~

EEICES TIWVBAICEL S AL TIVABAIL

A7T4HN70— EITH R ZE700m TFRAL T3

"r =

BEilm= HCEBOITF zoomD P2 — EITHREIDFH
motion [magnification]
L1 | zoom EEBAG, CCBREEED) Sz00mD
1.0 ’ RMW BRI NIL.
ool 1 7 Tt —  zoomZFAICERL TIVBD
tirgquency [Hz] Tl 1L A0,
] ,
6 ‘ BIENT FIND I DS EIEZEAE
e ~ PHEERT M

50 55 60 65 70 time [sec]

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003




SERDERE

 SUS LRy RS — U TEER L BGOSR ERE
BB EBAMOERILIC & B EREET AR OB

- EABATELODMBERELEET LA TA I THODRY
) —Z— VO MBORE
- EHEFBRRAT—ILTOREAEETILOEGE & LB
- fEREEEEEE S X T LDEFE
- T—ARAR—XIEE

- Web-basedzf{fhi > X T L
- RBEXRBEIEFRAT LA

FHERY FLEZAVEERMRICLIECEHNRO H HBIZOEEKFELEFM, MBE, Toyama University, May 23, 2003






