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Lenticular Autostereoscopic Display System:
Multiple Images for Multiple Viewers

Katsuyuki OMURA, Sinichi SHIWA, Tsutomu MIYASATO

ATR Media Integration and Communications Research Laboratories
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Abstract

This paper propose a 100-inch lenticular autostereoscopic display system. In this system, multiple viewers
can simultaneously observe their own images on the same screen at the same time with motion parallax according
to their eye positions. Viewable areas of this system are extended by introducing eye position tracking that uses an
infrared illuminated stereo measurement method. In this paper, principle of the proposed system are explained and
design procedure of the lenticular screen for multiple viewers considering the spatial resolution, the side robe
width, thickness of the substrate of the screen which is concerning to the focal length, are discussed. Then
experimental prototype of the proposed system were shown. Finally, the width of the viewable area and the cross
talk between images for the left eye and the right eye are evaluated and the head position tracking performance are

estimated.
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Table 1 Summary of Typical Three Dimensional Display Systems
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| Fig.1 Principle of the System
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Fig. 2 Conceptual Illustration of Extending the Viewable Area

Fig. 3 Front View of the Proposed Display System



Double
Lenticular Screen

Diffusion

= |

Fig 4 Tllustration of the Screen Parameters

Table 4 Screen Parameters

Viewing Distance: v Focal Length: f

Screen Type Double Lenticular
Screen Size 100 inch

Screen Pitch 1.2 mm

Focal Length 3.36 mm

Side Robe Width |572.6 mm at 1.6m front
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Fig. 5 Relationship between the Side Robe Width and the Focal Length

Fig. 6 Projector Pair for One Viewer
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Fig. 7 Rectangular Aperture Stop of the Projector

Fig. 8 Mechanics for the Head Position Tracking of Projectors



Ether Net
| |

IRIS L.|Frame scan 68000 SPARC
converter station
— | '
. ITI
CRT projector (L)
clzgmera j
Binera P
Linear Motor
(90cm)
CRT Projector (R)

Linear Motor (1.2 ~ 2.5m)
Lenticular Screen

o N NN

Fig. 9 Block Diagram of the System

3

gl Camera
—— .
R
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Fig. 11 Control Flow Diagram of the Eye Position Tracking
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Fig. 16 (a) Infrared Illuminated Image obtained from the Measurement Camera
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