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Carriable Immersive Display Environment by Using a Convex Mirror and Existing Walls

Wataru Hashimoto™ and Kyouhei Yoshida ™2

Abstract — Immersive display is the device that can provide an immersive viewing
experience by surrounding around user. The typical problem of the display is that the
device occupies huge space and it is hard to move the whole environment. This paper
proposes an transportable immersive display. Our environment uses existing walls as
screen. In order to avoid the focus problem when the projector image displays on non-
planer surface, we utilizes a convex mirror to increase the length of the projector’s focal
depth. In addition, the mirror helps the projecter’s image to spread the wide area. This
paper also reports the distortion correction method of the projected image on the various

shapes of the wall.
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Fig.1 The concept of Carriable Immersive
Display
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Fig.2 Reflection of light with convex mirror
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Fig.3 Result of ray tracing simulation based
on presupposed environment

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
[14000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0300000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
1.5%x1.5%2.6[m] 0000

000000000000000000000000
0000000000004000000000000
0000000000000000000000001
0000000000000000000000000
000000000000000000000000 4
0000000000000000000000000
0Oooooo0ooo

5.000000

000000000000000000000000
0000000000000000000000000
0000050000000000000000000
0000000000000 60emO00000000
00000 256mmO00000000000000 2.5kg
oooooo

6.0000000

000000000000000000000000
00000000000000000000000000
000000000000000 100000150000
000000000000000000000000000
00000000000000000 (SANWA:LX2)0O

0.0

04 O0O0O0O0O0OO0OODOOOOODOOO
Fig.4 The distribution of illuminance based
on simulation
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Fig.5 Overview of the prototype
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Fig.6 The distribution of illuminance with
the prototype
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Fig.7 Distortion of the projected image
caused by the environment
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Fig.8 Distortion of the projected image
caused by both the environment and
the projection system
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Fig.9 A method of distortion correction
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Fig.10 Original projected image and ob-
served pattern
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Fig. 11 Projection of a test pattern with dis-
tortion correction
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Fig.12 Autocalibration with USB camera
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Fig.13 Overview and localview of our Auto-

calibration with USB camera
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Fig. 14 Application for another environment

(b) BEDHF

7 OoOOgd

oobooboooooooooooooooooon
obobOooooooooooooobobooobOooon
obobOOoooboooooooooboboooooooon
obobOoooooooboooooobobooobooon
obobOoooooooboooobooobooooboOooon
oobooooogoooo

000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000007 0000000000000
0000000000000000000000000
0ooo

00oooo

000000000000000000000000
0000000000000000000000[17]0
0000000000000000000000000
0000000000

0oooooooo

00000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
[18)00000000000000000000000
0000000000000000000000000
0ooo

000000000000

000000000000000000000000
00000 35x240000000000000 100
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000 [1920000000000000000
000000000000000

000000000000000000000000
00000D0000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000



goooo0 :00ooooooooobcboOo0ooooooooo

ogd go0doooooooooooooog B- [21] O0000000: 0000000000000000
No.157000130000000000000000000 oooo,dooodoooooododosuoun

00 CDROM, 2B2, pp.365-368, 2004

oboboboooooooooon (20060 1016000)

(11]

(12]

(13]

(14]

(15]

(16]

(17]

oooooon

Hoon o0 0 ooooo

http://www.digital-sanyo.com /smsc/sav/product /lcd.html

http://www.nevt.co.jp/product /info/wt600j.html 20000 00000000000000
gboobooooooboobooboobbooo:-ooobo go0o0ooooooobOobo0o2002
goodoboobooobooboooooooboo : oobooooooobooooooon

00000000000000 6000000 0pp.393- 000000000000000000
3960 2001 000000 (00)0

http://www.elumens.com/products/visionstation.html

Hiroo Iwata: Ensphered Vision, Siggraph99 Confer- ooogag
ence Abstracts and Applications, pp.175, 1999

Ramesh Raskar, Greg Welch, Matt Cutts, Adam 2006 00000000000DOOO
Lake, Lev Stesin and Henry Fuchs: The Office of the ﬁ poooodoooooooooonn
Future: A Unified Approach to Image-Based Mod- ‘"4 0(0)ooooooooo
eling and Spatially Immersive Displays, Computer =t
Graphics Proceedings, Vol.32, pp.179-188, 1998 ‘ 1
Greg Welch, Henry Fuchs, Remash Raskar, Herman ®
Towles, Michael S. Brown: Projected Imagery in

Your ”Office of the Future”, IEEE Computer Graph-

ics and Applications, Jul/Aug 2000, pp.62-67, 2000
000000000ODO0O00000oooooooooo
O000000O00000000 20000000pp.113-

116, 2000

http://www.uni-weimar.de/ bimber /research.php

Yasuhisa Tokuda, Shinsuke Iwasaki, Yoichi Sato, Ya-

suto Nakanishi, Hideki Koike: Ubiquitous display for

dynamically changing environment, CHI’03 extended

abstracts, pp.976-977, 2003
00000O00o0oooooooooooooooo: o
0000000000000 000000O0DO0oOooo
0000DO00000000OOo0oooOo9oDooooO

CDROM, 2B2, pp.361-364, 2004
O00:2000000000000000000Vol.150

No.80 pp.38-42, 2004

Claudio Pinhanez: The Everywhere Displays Projec-

tor: A Device to Create Ubiquitous Graphical Inter-

faces, Proc.UbiComp 2001, pp.315-331, 2001
000,0000:0000000D00000COCO0O

0O O :Ensphered Vision, 000000000 O00O0DO0O

0000, Vol.4, No.3, pp.479-486, 1999

Masahiko Inami, Naoki Kawakami, Dairoku

Sekiguchi, Yasuyuki Yanagida, Taro Maeda, Susumu

Tachi: Visuo-Haptic Display Using Head-Mounted

Projector, Proceedings of IEEE Virtual Reality

2000, pp.233-240, 2000

0000000U0oooDo0: 0o0ooooooooo
00o0o0o0ooOooDoOoO0,0000000000000

000000, Vold, No.3, pp.91-96, 2002

Rahul Sukthankar, Tat-Jen Cham, Gita Sukthankar:

Dynamic Shadow Elimination for Multi-Projector

Displays, Proceedings of IEEE Computer Confer-

ence on Computer Vision and Pattern Recognition,

pp.151-157, 2001

Oliver Bimber, Andreas Emmerling, Thomas Klem-

mer :Embedded Entertainment with Smart Projec-

tors, IEEE Computer, Vol.38, No.1, pp.48-55, 2005

Nelson L. Chang: Efficient Dense Correspondences

using Temporally Encoded Light Patterns, PRO-

CAM2003, 2003

000000000 0ooO0oDO: 000D0oooooo
00000000 0o0o0o0ooooooooo,00oo
000000,CVIM-133, pp.1-8, 2002



