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Study on the sensory information display for directing the change of work in virtual workspace
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Abstract : We investigated what kind of sensory cues are useful for those who works in virtual

workspace. In our research so far, the auditory cue is the modality which is easy to notice. Therefore,

it is thought that the auditory cue should be used the information which give attention during work.

As the result of our experiment, the auditory cue causes our good response to the direction compared

with visual cue. Moreover, the influence of the environment or the practice is small.

Key Words: Work efficiency in virtual workspace, Influence of environment, Role of sensory cues

1. O00OO0o

vVROOODOOOOOO VirtualWorld OO OOOOO
gboooooobobooobodoooobobooooooon
gbooobooooobooooboooooboobooboooon
oboooboooooboobooooobooooooooon
gooooooboooobooobooboooooboooo
gboooboooooboooooboooobooobooooboooon
gbooobooooobobooooooboobooooooon
goooboooobooobooooobooooooooon
gooooooooooobooobooOoooooooaooon
obooooboooobooobooooooboo

oooOo0o0obo vROOOOOOOoOOOOOoOorooOo
oor’0fdoooooooo0oooooooooooooo
gboboobooooboooooooboooobooooooboooo
goooo.ooocoooooboooobooooobooooo
oooOo0obO0o0oo0O0 vROOOOOOOOOOoOOooOoo
gboooboooobooodoboooboooobooon
ocoooooooboO vROOOOOOOOOOOOODO

000U00o0o00oo0o0UoooUoUooUooOooUo (o
0)0000000000000000000D000O00O0
00000O000O000O0000OoD joooooooo
gbooobooooobooooobooboobooooboooon
gobooooOooooooooo3boboooboobooon
gooooooooooobooboobooooo0oooooooo
0O (2o00o0300oouooooooooooooo
gbooooooooooboboooboobobobooboooobooon
gooobooboooobooooobooooooooon
gooooobooooooooooooooboodoooa
0 BoOUoO0o0o0oooooUoooooooouooo

00000000000000000000000
000000000000000000000000 3
00000000000000000000000000
00000000000000000000000000
0000 4000000000000000 (10300
000000000000000000000000000
00000000D0000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000D0000D00000D00000000000000
00000000000000000000
0000000000000000000000000
000000000000000000O0VROOOOODO
000000000000000000VROOOOODO
00000000000000000000000000
00000000000000000000000000
000000D000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000 [p|0000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000D0000D000000000D0000000000



doooooooooooooooboboooooaan
udooooooooboooooooboooooooooo
oooooor’ocoo00oOo’oooooooooooooo
gooboooooobooooooboooooobomoono
gboooboooobooooboooooboooogoon
OvROOOOOOOOOOODOOOOOOOOOOO
gbooooboooboooooboboooooooooooon
gooooooooooooboooobooooboooon
gbooooboooboocoooooobOobooooOooooo
obooobooooobooooooboobooooboooon
00oo0ooooooooooooo ploooooooo
gobodoooooon

2. OO

2.1 00O

2.1.1 0000
010000000000000000

100inches
Projector

Headphone

SPIDAR

graphic server

control

Sms

simulation &
SPIDAR control

010000000

OOU0OO0OOSPIDAR[7|U 000000000 OOODOO
gobooobooooobD vROOODOoOooOoooooo
doooooooooboooooooooooooooon
oooO0o0ooooOo0O0ooovrROOOOOOOOOOOOO
oooooooovROOOOOO 10000000000
goooooooooboobooooooobooboooboooDo
gobodoooooboooobooo

SPIDAROOOOOOOOOOOOOOOOOOOOO
goooooooobooooboooooboooooboooon
gooboooooobooooobooooobbooooooDo
ooo00 vROoooOooooooOoOOoboooooooo
gbooooooooboooboobooboboooboooooon
gooooooboooobooooobooooooooon
ooooooooobo vROOOOOOOOOOoOoooo
gboooooooobooOoboobooboboobooboOooobooon
goboooooooboooobooo
2.1.2 0000000000

g23b00b0booboooooooooboooooonoon
o000 160mm 000000000000 80mmO 00O
4A0mm 000000 ADOO 100mm OO0 100mm 000

S LA P

02: 0000000 (FrontView)

SPIDAR

projector |
i Omm 5
03: 0000000 (SideView)

oooooooo0 40mm 0000000 80mm0O 00O
60mmO000000 BOO AOD 200nmO0000000O
0000000 A0O0O0OO0OOOO0OOoO0OoOOoooOo
O0BOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O
gooooooboooobobooooooooboooooon
goooboobooboooobooboboooooon
oobooooboobooooooo
oobooooboooboooooooooboo

1. 00000 3000000o000o0o0o0o0oo0000
ooooooooooobooooooooooobooo
goooooooboboooobooooDooDo
O000000000000000oooo SPIDAR
o2000000000000D0000

2. 000000 200000000000000O00

3. 000000000000 ooooooooD AD
oooooooooooboobooboobooObbbooog
oooooooboooooooooooooboodoa
oooooooooo

4. 00000000 BOOOOOOODOOOOO

5. oooooooooooooobobobooooooo
gooooobooooooooooooobobooooo
oooooobooooooboooa

3050000300 1000000000 400000000



0000000000 30mmO0 100mmO000000
00000 60mmx60mm 00 100mm 00000000
O0oo0ooo0oooOooooOo0oooooooooon
0000000 AD00OO0OO0OODOO0OOOOODOOOO
0o0ooo0ooO0o0o0oooO0o0oooooooooo0 (0booao
ooooooboooobooooooo)boooooooo
ooooO0o0oo0ooDoOoooOo0ooooooooon
gobooboooboobooboobooboboboobo
O0o0oO0oO0ooO0oO0oOoO0ooOoooOoO0ooooooo
O0o0o0oO0o0o0o0o0o0ooO0oO0oo0ooOoooooooon
O0ooO0o0oo0ooooooo0ooooooooooo
O00oO0oO00ooO0o0oOo0o0oO0oOooooooooon
020g00000000000000C0C0O00O0O0O0O0O0O
O0oooo0ooooooooooooooo
000000 3000000000000000000
o0oo0oO0oo0o0Oo0oooO0o0oooooooooo
o0ooO0o0oO0o0oOo0oOoO0oooOoOooooooon
Oo0000o0o0O0O000o000 20000060000
(R:G:B=0.2:0.2:0.2) 000000000000 (1.0:1.0:1.0)
O000000000000000000000000 Me-
diaVision 0 0 0 O SoundCollectionVol.2(MVIM-058-A-
1-A002) 0000000000000 0O000O0OOOO
0o0oo0ooooo (0.220)000000
2.1.3 000000000
gobodbedbOoOoOobOOObOODObDOOOOOO
o0ooO0o0o0oO0oo0o0oO0oooO0oOoooooo
o0oooO0o0oo0o0oooOooOooooomoono
o0oO0o0o0oo0o0oo0oo0oooooooooooo
o0oooO0o0oo0oo0ooO0ooO0ooo0oo0ooO0oOoooooon
o0oooO0o0oOo0oo0oooOo0ooooooooon
O00o0o00o0o0o0ooO0ooooooooooooooo
00oDo0o0o0oo0oo0o0ooo0oooooooooo
00oo0o0o0o0o0o0o0o0o0oO00oO0ooooooooo
O0ooo0oO0o0oooO0oO0ooO0o0oo0oooooooon
O0ooO0o0oo0ooo0o0ooOO0o0ooooooooon
gboboooooobobo
oooO00ooooooO00o(oooooooooooo
0oooooooooooooon)oooooooooo
00oDoO0o0oo0ooooooOo0ooooooonooo
000o00oO00oO0o0o0o0o0oO0oO0ooOo0oooooon
o0ooooooooooooooo
2.2 00O0O0OO
2,21 000O00O0O0O0COOO
0400000000000000000000000
gobooboobooboobobooboobooobo
oooooood
o0oo0ooOooOoO0ooOoooOoooOoooooo
0000000000 000000000O0b0 Ccooos
gbooooobooboboooooboobobooooooo
000 cooooooooooi1%0o0o0oo0ooao

50.00
45.00 —
40.00

S 3500

2

F 3000

2 2500 m

&

£ 2000

3
§ 1500
10.00
5.00
0.00 . ‘ ‘ T

A B C D E F
subject.

04 0000D0O0OO0OOOOODOOOO

@ visual cue

W auditory cue

0000000000000000000 EO 3%000
0000 15%030%0 00000000000
goboooooooooobooobooooboooooo
gooooooooooooooooooooboooooon
goooooobooooooobobooboooboooooboo
gobooooboooooooo

e JOOOOOOOOODOOOO
e JOOOUUDOOOOOOOLODOOODOOO
e JOOOOOLODOOOOOODOOOOO

gboooboooooboooooboobooooboooon
gobobooooooooooboooooobooboooooon
oooooooooooooobobooooooooooon
goooooooooooooooooooooobooo
oboboooooooooobooooooobooooooon
2,22 00000OOO0OOOOO

goboooooooboooooooooooobooooao
ooboooooboosobon

50.00  visual & haptic
45.00 M visual only

O auditory & haptic
— O auditry only

A B C D E F

subject

0s6: 0000000000000

goooboobooooooooooooooboooobao
00o0ooo0oooooUoO (Ab,F)oooooooooo
BOOOOOOOOOOOOOO EODDODOODOOOOO
gobooooboooooooboooooboobooo

gobooobooobooooobooooobooboooooo
obooobooooobooooboooooboooboooon
oooooooooooooooooooooooooon
gobobooooooooobooooooooooooooDo
gbobooboooooboooodoboooooboooboooon
gooooo

gobooooooooooobooooboooboooooo
goooboooodobooobooooobooooboooon



gbooobooooooboobooooobooooboooon
uboooboooobooodobooooooooboooo
gbooobooobocoboobooooooboooooboooon
goooooooooooobooobooboooooboooon
gobodoooobooooboooboooooboooon
2.23 000000000

04000000000 10000 30c000)000D0O
oboooooooooboobooobbouoboboenbOoOonO
goboovoooo

80.00

visual cue
70.00
€ 60,00 / A
% 50.00 - A // Z_E
23000 - *F
10.00 s \\:, \
0.00 \ ‘ —_—

1~10 11~20 21~30 31~40
sets

06 000UOOOOOUOOOO (O)

80.00
auditory cue

70.00

60.00 ey

=B
—&— G|
—<D
—E
-*F

ilure (%)

= 50.00

al

percent rate of f:

40.00

30.00

IOiOU ‘\\/ -

0.00 Mﬁ

1~10 11~20 21~30 31~40

sets

07 0000000000000 (O)

N
=]
o
S

ddoddoooooooooooooooooboooo
gboocoooboooooboooooooboooooon
goboooooooobooooooobooboo

000000 ADO0OOOOOOO0OODOOOOO0OO
oooooooEFrFOOOOOOOOODOCOOOOOOO
goooooobooooooooobooooooooon
gobooooboooooobooooooobooooobooon
gboooboobooboooooooboooooboooo
gbooobooobobobooboobooboooooboooon
ooboooooooo

ooOoBCOO0OO0OO0DOOOOOOOODOOOOOO
boboooobooooooooobOobooOobOooooon
goboobooooooobooooboooooooobooooon
goooooooboooooobooooboooooboooon
gooooobooooooo

3. OOonooooogo
oobooooooooooobooooobooobooooon

goboooobooobooooobooobooooo
gobooooooooooboooooobooooao

boooboooooboooboooboobooooboooo

gboboooooboooobooooooooboooooon
goooag
oobooooooooooobooboooobooooon
gooooooooobooobooooooobooobooon
gooobooobooboobooooboooooboooon
gbooobooooobooooooboobooooboooon
gooooooooOOOO0OoOoOoOoooooooooon”
goooOor’ooooo0OoOoOoOoOooooooooooo
obobmoooboocoooobooooobooooono
gobooooooooobooooooooo
oooooooooooooogrooooorooOoo
gbooooooboooobooooobooooobogoon
000oU0oo0o00d0ooo0 (DooooooUooooo
000o0o0oo0ooOoUoOUoOUOO)bOD0oDOoOooooOo
goooboooooooooooooooooboboooooDo
gboooboooooboooobooooobooooboooon
gboboobooobobooobooobooobobooooooon
ooo0OO0O000oOo”000goo”00ogooooooo
goboooobooooboooobobooooboooon
ooooooooo’oooo0’000oooooon
oooooooooooooooooooooooooo
gooooooooooooooooobobboboboboooon
goboooooboooobooooobooooboooon
obobooooooooocoooooooobooboOoooonn

ooood
1] D0DO00000oOO0o00o0oDobOoOooUooooo
gooboboboboboboboobobo-o
00ooo0oooooooo-000000o00 Vol.C-
115,N0.2,pp.261-266,1995.
2] DO0O0OoOOoOoooooOooOOooDoooooooooo
gboodboo3booboobboooboooobbooo
Jo00o0oOoooo0oOo s5000000,pp-501-504,2000.
goooooobobooobooooooboooboooo
000000o0o0bOo0ob0obO0oDOo0obOobOobD en
00000 ,pp.103-106,2001.
[4] S.Shimojo,C.Scheier,R.Nijhawan,L.Shams,Y.Kamitani
and K.Watanabe (0 0)000000000O0: Beyond

3

perceptual modality: Auditory effects on visual per-
ception, 0000000 Vol.57,No.3,pp.219-225,2001.

[p) D0ODOOODOOOOODOO0O0OO0ODOOOOODDOO
o0o0o0ooooooooooOoOo-0oooooo-o
O000O0ooog Vol.49,No.10,pp.1347-1352,1995.

[6) 0000000000000 0000ooOoooooo
goddooooooooboooboooooooooo
O00O00o0ooooooooooooooooooo
Vol.7,No.1,pp.23-32,2002.

[/l 0000000000 0o0oooooooooooooo
SPIDAROOOOOOOO0OODODODODDO VoO .J74-D-
0,No.7,pp.887-894,1991.



