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5DOF Binocular RPT Display

THED, EE D, 48z, Il LEsY, S
Takumi YOSHIDA, Jun YAMAZAK],

Hiroyuki KAJIMOTO, Naoki KAWAKAMI and Susumu TACHI

1) ERA# KEFREEEETHRER
(T 113-0033 R HEEE 7-3-1, {Takumi_Yoshida, Jun_Yamazaki} @ipc.i.u-tokyo.ac.jp,
{kaji, kawakami, tach_i}@star.t.u-tokyo.ac.jp)

Abstract : RPT that projects a virtual object to the retroreflective screen has been proposed as
a technology that unites the VR world and the real world. We developed a 5DOF Binocular type
RPT Display (X’tal Scope) that enabled the presentation of 3D image. As a result, the VR world

in the real world was observed from arbitrary viewpoint.

Key Words: Retroreflective Projection Technology, 3D Display
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Study on Telexistence (LIV)
-The effect of image projection at hand with RPT Binocular Stereoscopic Display System-

\isdE, B, )N LEH, f$E
Jun YAMAZAKI, Hideaki NII, Naoki KAWAKAMI and Susumu TACH

KFREARZ RZERFEBI2RARE
(T 113-8656 SRREBXREAM 7-3-1, {Jun_Yamazaki, hideaki_nii}@ipc.i.u-tokyo.ac.jp ,
{kawakami, tachi}@star.t.u-tokyo.ac.jp)

Abstract: When an operator manipulates objects in a remote environment with Telexistence Mater-Slave
system, it is important how to show the visual information of a remote environment. In this paper, we
present RPT(Retro-reflective Projection System) Binocular Stereoscopic Display system as an optical
system on the master cockpit. The system includes both the cylinder-like screen which radius is about one
meter, and the screen attached on the master arm. Because it can occur that each parallax image is projected
discrete screen, we research the extent that one can view the object stereoscopically with this system.

Key Words: Telexistence, Master-Slave Robot, Retro-reflective Projection Technology, Binocular

Stereoscopic Display
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X’tal Visor:Design and Evaluation of a Compact Head-Mounted Projector

Jun Yamazaki*!, Tetsuri Sonoda’?, Takumi Yoshida"?!, Naoki Kawakami*land Susumu Tachi*!

Abstract - In this paper, we propose the system replacing half-mirror in the RPT
(Retro-reflective Projection Technology) system by micro full-reflection mirror. This sys-
tem enables to project wide-field image without covering user’s eyes. Conventionally,
several Head-Mounted Displays are developed as AR (Augmented Reality) display. How-
ever, most of these displays cover an user’s eyes, and consequently generate low realistic
sensation. We present novel head-mounted projector “X’tal Visor” based on this system,

and conduct series of performance evaluation tests.

Keywords
mented Reality

1 BC&IC

N—F v VEMERERL 2 —LLAICBET 3
AR (Augmented Reality) OHFicBVTH LA
BPHET 4 AT VLA TR, EEMICIBRESRE BRI
EETHILHEERRELLD. BNROLVER
ZEHET B7DITIE, kL OERRBIROMER,
B, aYrSAMO—K, ERFEO—BENEKRE
hs.

N—=F v VEMZRTT BDHERT A AT LALLT
(&, IPT (Immersive Projection Technology) [1]{2] &
HMD (Head-Mounted Display) [3][4] D 2 #FicH
WTEICHEDSEATVS. ARTARATLAELT
&, AFEFZER HMD, Y73 —Z)— HMD[5] A
A TNTWAA, EREIR, BEEFICOWTHED
H5.

ZI T, LEREOEXERHIZT ARTARATLALL
T, BWRAEIREHT (Retro-reflective Projection Tech-
nology:RPT) ZFIfB U/ ER 0 2 7 215
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OBV RFREER OBRERSHEX S U -
ELTRWATI LT, Wikl OERBREZHRF Lk
Mo, BEE-BaOV ISR MNOBYEEIETRTSC L
NTED. Eic, BROERITBT LICED, EREE
ZEIL, AV V- OB X & T HERBGER
R BTLENTES.
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IR AE AR WBET ¥ RSN
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Abstract : Using the Optical Camouflage, it is nessesary to know the distance of the captured

obj‘ect to the camera. This leads to difficulties availing it for moving objects. System in this

approach, stereo matching is applied to measure the distance. In addition, the difference between

the real view and the projected picture is corrected.

Key Words: Optical Camouflage, augmented reality, RPT,stereo matching
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In 1993. Becker et al. [1] and Bladen et al. [2] first de-
scribed three-dimensional (3D) endoscopes for improv-
ing surgical view. Three-dimensional endoscope systems
have not been widely used because previous 3D endo-
scope systems had poor resolution and brightness, and
they imposed a strain on surgeons because of their large
size, heavy weight, and flickering screen.

We developed a practical endoscope system (LS-
111SD. Shinko Optical Co. Ltd., Tokyo, Japan), a 3D
endoscope. a light source, a camera control unit, a 3D
converter, polarized glasses, and a monitor with an
active screen (Fig. 1). The endoscope, made of alumi-
num. is 1 1 mm in diameter and 385 mm in length (Fig. 2).
Two 1/6-in. micro CCD cameras (410,000 pixels) are
mounted in the tip of the endoscope (Fig. 2). The con-
version angle of the bilateral lenses in our system is half
(3°) that of previous scopes (6°). The 3D converter
processes the pictures from the bilateral cameras alter-
nately with a frequency of 120 Hz by the noninterlace
method.

The endoscope weighs only 250 g. The lens with its
long focus depth contributes to a wider range of focus
(2-50 cm) than that of conventional lenses. Surgeons do
not need to adjust the focus during surgery. The halved
conversion angle of the endoscope contributes to a
lower incidence of near focal double vision. The non-
interlace method and the high frequency of the 3D
converter reduces eyestrain because there is less flicker-
ing of the screen and a shorter interval between bilateral
images. The new lens and the digital method of the 3D

Correspondence 102 Y. Muragaki

Fig. 1. The three-dimensional (3D) viewing system consisting of an
active screen A, polarized glass. endoscope B, 3D camera control unit
and 3D converter C. and light source D.

converter improves brightness, resolution. and true
color reproduction.

The new endoscope offers the following improve-
ments over the conventional endoscope: better image
resolution and a higher-quality 3D view, reduced weight
of the endoscope and 3D glasses, easier setting, and less
eyestrain. It is expected that this system will provide




Fig. 2. The new three-dimensional endoscope (diameter. 11 mm: entire
length. 135 mm: weight. 250 g). /nsert: Perspective diagram showing a
3D endoscope of the two-channel system. Note that two lenses A and
two micro CCD cameras B are integrated in a compact and light body.
C Preamplifier. D Light guide.
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increased benefit to patients by improving the safety and
feasibility of endoscopic surgery.
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