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Novel View Generation
from Omni-Directional Videos Using

View-Dependent Deformable 3-D Mesh Model*

Hiroyuki Koshizawa

Abstract

This thesis describes a method for novel view generation using deformable 3-
D mesh model. For novel view generation, there are two kinds of approaches;
Model-Based Rendering(MBR) and Image-Based Rendering(IBR). In the MBR,
free viewpoint images are generated by using a single unified 3-D model of a
target environment. On the other hand, in the IBR, free viewpoint images are
generated by directly deforming captured images taken at several different view
points. However, these methods have some problems. In the former approach,
constructed 3-D models often have holes that are caused by occlusions and er-
rors in 3-D reconstruction. In the latter approach, free viewpoint images are
easily distorted when the viewpoint is set far from the capturing positions of
the input images. In order to solve these problems, we use a deformable 3-D
mesh model and omni-directional images to render the free viewpoint images.
In the proposed method, the 3-D mesh is deformed by using the pre-estimated
omni-directional depth maps that are selected based on the position and posture
of the free viewpoint. Our approach is basically based on the MBR approach
that can render the geometrically correct virtualized world. However, we don’t

use a single unified 3-D model to avoid the hole problem. In the experiment,

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0751049, February 5, 2009.
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free viewpoint images are generated from omni-directional images captured by
an omni-directional multi-camera system to show the feasibility of the proposed

method for the walk-through applications in the virtualized environment.

Keywords:

Novel view generation, Omni-directional video, Depth map
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