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Construction of a Mixed Environment Using Panoramic Stereo Images and
Computer Graphics Models
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Abstract Recently virtual reality (VR) systems have been incorporating rich information available in the real world
into VR environments in order to improve their reality. This stream has created the field of mixed reality which seamlessly
integrates real and virtual worlds. This paper describes a novel approach to the construction of a mixed environment. The
approach is based on capturing the dynamic real world by using a video-rate omnidirectional stereo image sensor. The mixed
environment is constructed of two different types of models: (1) texture-mapped cylindrical model of dynamic real scenes
and (2) computer graphics (CG) model. The cylindrical scene model is generated from full panoramic stereo images obtained
by the omnidirectional sensor. A prototype system has been developed to confirm the feasibility of the proposed method, in
which panoramic binocular stereo images of the mixed environment are projected on a cylindrical immersive display depending

on user’s viewpoint in real time.
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A pair of computed panoramic stereo images.
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A pair of panoramic stereo images of a static scene without moving objects.
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Extracted moving object regions in the upper panoramic image.
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Flow diagram of constructing a 2.5-D scene model
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Stereo geometry of cylindrical panoramic images.
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07 0000000000
Panoramic depth map generated from panoramic stereo images.
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Bird’s-eye view of texture-mapped full panoramic scene

model.
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Mixed environment observed from different viewpoints (center: original viewpoint of sensor).
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Superimposing dynamic event layers onto a static scene layer with virtual objects (top: original viewpoint;

bottom: new higher viewpoint).

0O ODobooboooooooooccOOooooooooooooooonoa (7) 7



CYLINDRA system

graphicsworkstation

011 0D0O0O000D0OD0O0O0OO0000O0

Hardware configuration of immersive mixed reality system.
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