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Design of Fixed-screen-based Telexistence Visual System
Yasuyuki YANAGIDA, Taro MAEDA and Susumu TACHI

Abstract: Visual display systems based on Immersive Projection Technology, such as CAVE and CABIN, are
considered to be effective platforms for VR applications. However, these kinds of visual displays, as well as
conventional CRT displays and other kinds of Head-Tracked Displays, have not been utilized for exact telexis-
tence in real environment, which requires appropriate stereoscopic image sequences reflecting the operator’s
head mation. In this paper, a method to provide the operator with natural three-dimensional sensation of
presence using a fixed screen is presented, focusing on the consistency of the perspective transform performed
at remote site and the operator’ s site.

Keywords: telexistence, fixed screen, head-tracked display, immersive projection technology, perspective
transform, projection
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Fig.2 Projection for Systems Using Fixed Screen Fig.3 Effect of using non-head-tracked stereo images

(Type A: off-axis variable-shaped projection used for CG)

1 (@) HMD
(b)
HMD /
1(c)
100%
IPT
HMD

2 (a), (b)



3.3
3
Er, EL P
& S
d, (@)
D
3 (@
q
E'r EL
P(Xp, Yo, Zp) P
O X
p
z

= pacosy +(@?- g®b?)sing +g2b sinq cosq
P b - (cosg +asing)

, —plosytasing- g2bsin?q
P b - (cosq +a sinq)

a:xp/zp

b:1+R

Zp

@

@)

©)
4

Vol.4, No.3, 1999

i Lk Fiomel Shorea-Career foe [T

Fig.4 Distortion of the space using non-head-tracked

images
d
=— 5
9=25 ®)
P,S,EL P, & Er
4
d 65[cm]
q 16[deq] D
2.4 [m] 0.25
[m]  6[m] 3[m]
0.25[m]
3 (b)
O O'(Dx, Dy, Dz)
P P
xS Sv
0s, =- 2-0p ®)
ZP
OP,O'P Su
—_— — —— — Z
OP'=00'+0'P'= O'-EPO'S\,I
- Z —
=00'- Ep(osM - oo)
— & zp 06—
=O0OP+ §1+ —:00 @)
D%
P (z, >-D)



3.4

(z,<-D)

HMD

[12]

AV

Fig.5 Substituting symmetric projection for off-axis projection

4.

TypeA:

CG (2



Vol.4, No.3, 1999

(TypeB: ) (TypeC: )
Fig.6 Projection transform for fixed-screen system Fig.7 Projection transform for fixed-screen system
(Type B: Symmetric projection with variable field of view) (Type C: Symmetric projection with fixed field of view)
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