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Reinforcement of an Immersive 3D Environment
with Existing GUI Applications

YOSHISUKE TATEYAMA," TETSURO OGI+t and MICHITAKA HIROSE!

Immersive multiscreen displays like CAVE create a sense of realism for 3D objects. The
display user can also manipulate objects with a 6 DoF controller. Specific 3D applications
have been developed for the immersive 3D environment that cannot work in a “normal” 2D
GUI environment, which usually consists of a 2D display, a mouse and a keyboard. However,
the 2D GUI environment has numerous useful applications that we have come to consider as
indispensable tools. If a user in an immersive 3D environment could operate existing 2D GUI
applications, then the immersive 3D environment would be more useful. This paper describes
a prototype system named the pwm that enables a user to operate 2D GUI applications in an
immersive 3D environment. We implement it without any additional equipment not usually
found in an immersive 3D environment. We compared the performance of five users when
pointing at the pwm with a normal 2D GUI environment. It takes 55% more time for a user
to complete a pointing task than in a 2D environment, but it is functional. We also show an
example in which a user operated the pwm and a genome analysis application simultaneously,
demonstrating that the pwm is a useful ancillary tool for 3D applications.
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01 000 e60000000O0O0COSMOS
Fig.1 An immersive six-screen display: COSMOS.

02 COSMOSOUO pmOdO000D
Fig.2 A user operating 2D GUI applications with the pwm
in the COSMOS.

000000 OFisher00 00O Virtual Environment
DisplaySystem5)DD[IDDDDDDDDDDDDD
O000oooooooooooooooooooX
Window System 00 000 OO0 OOOODO Dykstra
000009 OO0 Microsoft Windows 00 000 O
000000 Task Gallery”? 00O0O0O0DOODOO
0000000o0oO0ooooooOoOoooooooO
0000000 200000000000000 30
00000000000o00o0oooooooooo
0000000OFeiner0000000O0O0ODODOOO
ooOoooooooooooooUOOoOoOoooooo
00®000000000000000000000
Augmented Reality 0 000 0000000 0O0OO
0300000000 3guoobooooooooon
oooooCoooooooooooo
0oooOooDoDOooooooooooooooog
003000000000 3000000oooao
00000000000D00ooooooooooo
0000000 300000000 30000000

Dec. 2002

000002000 000000000000000
O0000o00oooooooooooooooooo
gooocoooooooooooo 3oooooo
ooO0o0oO0O GguUIODOO0OOOo0oo0OoO0oooooon
0000 pwnd Plate Window Manager0O 000 O
00200000000 pwmOO000O0O0O0QC0OO
J0oo0o0ooO0o0oU0oU0U0oOoooooooooog
OpmI00000000O000O 10000000
300000000 200 GgUIODOOOOOOOO
oooooooooooo

2. pmmOOO0O0O

2.1 300000000000000

pm 0000000 300000000 GgUIOO
gooboooooooooooboooobooobooo
goooobooooboooo

e JODOO

e JOOODO

o HOOODOOOODOOODOOOOOOODOO
gbooooobooooboooooooooboood
goboooooobooobooooboooooooo
gobooodoboooobooobooOooooboooobooon
oooo3boboooobooooboooooooooon
gbooooooooooooboooooooooooo
GguloDoooOOoooooooooooooooooo
O0pwmO0O000000CO0O0DOO 30000000
gooooooooooobooooooooooo
gooooooooooooobooooobooon
gboooooooboobboooboobooooood
gboobooboooobooooooooobooboooo
gobooooooooooocoboooooboooo
gooooobooobooboooboonbo
oo00o0ooo3000000 Gguiooooooo
gbooboooboooooooooooobooooo
goooboooooooboooboobOooooooon
gooooooooooboboooooooboobDOoo
goooobooooooooooooboobooooo
goboobodooobooooooooooooon
gboboooooooooboboooooooood
gbooooocoooobooobooboOoobobooobooo
goboooboobooboooooocoooooboobo
goboooooooooooooooooooboooo
goooooooooobooooooobooooon
gboooooo20000000000oo0o0boon
gooooon
goooooooooooooooooooooon



Vol. 43 No. 12

03 003000000000D0000 200000000
Fig.3 Deformed looking 2D window plates floating in a

virtual 3D space.
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Fig.4 A 2D window system employing a client-server

architecture.
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Fig.5 A 3D window display server can provide utilities

for existing applicaicions.
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Fig.6 Current pwm implementation: a proxy display
system.
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07 60000000
Fig.7 A 6 DoF drag technique.
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Fig.8 A two dimensional drag technique in a 3D space.
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Fig.9 A window image of a picking experiment

application.

010 200000000000
Fig.10 A picking experiment at a normal 2D

environment.

011 cosMosOoooooood
Fig.11 A picking experiment at COSMOS.
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Table 1 Measured motion time comparing the pwm with a

2D environment which consists of a 2D display
and a mouse.

0ooo (0o) oooo 000|000 |000
A (pwm) 767.9+195.8 x ID| 690 | 779 |88.5%
A(200) 471441159 xID| 389 | 415|93.7%
B (pwm) 088.5 4+ 124.8 x ID | 487 | 497|98.0%
B (200) |444.3+ 182.3 x ID 289 299 | 96.7%
C (pwm) 485.2 +239.4 x ID 763 | 991 | 77.0%
C(200) |465.8+4107.7xID| 336| 416 |80.8%
D (pwm) 639.7 + 226.5 x ID | 3318 | 3635 |91.3%
D (200) |463.2+159.3 xID | 490| 502 |97.6%
E (pwm) 842.24224.0 x ID | 681 720 | 94.6%
E (200) |325.7+203.2 x ID 782 | 790 | 98.9%
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Fig.12 Regression lines of each subject.

[}

obooboboooooooobooooooboboo
oboooooboooobOoboooOoOoooobooooon
gooboooooobooobooooooooooonn
oooobooooooooooobooooooood
goboooboooooboboooocbooooooboon
gooobooooboooooboiobooobobooon
gooooos3sbobbooooono soouoooooo
ooboobooobo stob1oooooooo0ogn 100
oooooboooOobooooooboobooboooboooo
O0Oo00000 512x51200000000000
0204000000000

4.2 0000

lboobo0oooooooooooooooooo
gooodod120000000000000000
gooobobooooooboobooooobooooooobo
gboboobobooboooobooobooooooobo
ob20000000C0pwmbOO00C0COOO00O0O0O0O
oboooooooooDo

Oo0ooo0oO0 AD 1700 627r000OODOO
oboogIibg o900 so0100000000O0DO
goooooooboobobooooooooooo



Vol. 43 No. 12
2000 owim
w
’ 2D ———- ‘ //
1500 >
é // ,/////
5 1000 ~ s
E / ////
'_ ///
500 p—
0
0 1 2 3 4 5

013 2000000000000 pwmO 200 GUIDOOODO
ooo
Fig. 13 Regression lines of pwm and 2D environment.
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Fig. 14 A user using the genome function analysis applica-

tion and watching “the Human Genome” %) Web

pages with pwm.
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