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Abstract. We present a system that enables a novice user to acquire a
large indoor scene in minutes as a collection of images sufficient for five
degrees-of-freedom virtual navigation by image morphing. The user walks
through the scene wearing an augmented reality head-mounted display
(AR HMD) enhanced with a panoramic video camera. The AR HMD
shows a 2D grid of a dynamically generated floor plan, which guides
the user to acquire a panorama from each grid cell. After acquisition,
panoramas are preliminarily registered using the AR HMD tracking data,
corresponding features are detected in pairs of neighboring panoramas,
and the correspondences are used to refine panorama registration. The
registered panoramas and their correspondences support rendering the
scene interactively with any view direction and from any viewpoint on the
acquisition plane. An HMD VR interface guides the user who optimizes
visualization fidelity interactively, by aligning the viewpoint with one of
the hundreds of acquisition locations evenly sampling the floor plane.
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Introduction

Applications such as virtual tourism, real estate advertisement, or cultural heritage preservation require rendering real world scenes convincingly at interactive
rates. However, efficient photorealistic acquisition of real world scenes is a challenging problem. Traditional texture mapped geometric models are difficult to
acquire to a level of completeness necessary for high-fidelity rendering. The alternative approach of image-based modeling and rendering (IBMR) has been
proposed over twenty years ago. The scene is captured with a database of rays,
which is queried at run time to show the scene from the desired view. Assembling the output image is fast, and good results are obtained as long as the
image-based model covers densely the entire viewing volume.
However, efficient image-based modeling of a large indoor space remains
an open problem. Practical image-based modeling approaches acquire 2D ray
databases, i.e., panoramas, which confine the user to the acquisition location.
Image-based modeling that enables virtual scene navigation with more degrees

