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Abstract

In this research, we describe the method of implementing a 360-degree panorama using one projector, in terms of
hardware and in the production of projected pre-distortion images. We propose a method of installing a projector
and a reflector on the central ceiling of the space to minimize the shadows generated based on the position of the
spectators. We used a virtual camera and virtual space where the projector and hemisphere positions were set to
the same as in the exhibition space in Unity. After the image projected on the screen was mapped on the wall of
the virtual space, the pre-distortion image was created by the method of capturing from the virtual camera using
the ray tracing technique. When the produced pre-distortion image is hemispherical reflected and projected by the
projector installed at the same position as the virtual camera, the image is reflected and projected 360 degrees on
the panoramic screen.
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Figure 1
airport, St images on a
eight projectors installed at the top.
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Side view

Top view

Figure 2 : Typical position of the projector (16:9),
mirror, and dome in a planetarium environment. Paul

Bourke(2005) [4]
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Figure 3 : The installation of our projection system,

side view (a), perspective view (b).[5]
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Figure 5 : (Left) Virtual image with conical reflector
for 360 degree panorama and one projector (Right)

Pre-distorted image to be projected on the reflector
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Figure 6 : (Left) The hemispherical reflector for a
360-degree panorama and the path through which the
image of a virtual image installed on one projector is
projected. (Right) 16:9 image should be projected on

the reflector.

Figure 7 : Hemispherical reflector (radius 8 cm, acrylic,
aluminum coating)
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Figure 8 : (Left) Real view of the panoramic screen for
the experiment viewed from the front (Right) Design

image of the panoramic screen viewed in cross section
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can be moved vertically and horizontally
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production space is in the same condition as the

image

experiment site. (Right) Scene of pre-distorted image
creation program
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Pre-distorted image produced in Unity

using Figure 17
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Figure 19 : (Left) The distorted image is divided into
eight equal parts at 1000 x 1000 pixels in the middle
part. (Right) Enlarged view of 1 and 2
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the square image (A) Multiple afterimage at the bottom

of the square image (B)
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Example image of double reflection
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