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Removal of Moving Objects from
Omnidirectional Video Taken by a Moving
Camera Using a Novel-viewpoint Image

Generation Technique®

Naoya Inoue

Abstract

Omnidirectional telepresence system enables us to experience a remote site, and
it is expected to be used in a number of different fields such as navigation, enter-
tainment, medical care and education. One implementation of omnidirectional
telepresence is street-view system like Google-Street-View. In such an omnidi-
rectional telepresence system, there exist privacy concerns of captured persons
in omnidirectional video. One additional problem is that unexpected motion of
moving objects, whose motions are not connected to the time but motion of user’s
viewpoint, often reduces the feeling of existance. In order to remove these prob-
lems, this thesis proposes a method to generate an omnidirectional video which
consists of only static objects by removing moving objects such as people from
omnidirectional video taken by a moving camera. Conventionally, methods for
removing moving objects from multiple video sequences taken for the same route
are proposed. Although such methods have an advantage that even temporarily
static objects such as parked cars can be removed using video taken at a different

time, the cost for taking multiple video sequences is bery high. Other conventional

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT1051009, March 13, 2014.
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methods remove moving objects by making correspondences between frames by
assuming a planar background. However, these methods cannot be used in com-
mon scenes in which we cannot assume that the background is approximated by
a plane. To solve these problems, this study removes moving objects by warping
multiple frames to a single viewpoint with a novel-viewpoint image generation
technique, and validating the consistency between the warped images. As a re-
sult, it is possible to relax the background shape and reduce the cost of taking
videos. Specifically, we first restore the three-dimensional shape of the environ-
ment using structure from motion and multi-view stereo techniques and generate
an omnidirectional dense depth image in each frame. Frames of around a tar-
get frame is then warped to the viewpoint of the target frame. Finally, moving
objects are detected and the background is obtained by comparing the warped
images. In experiments, the effectiveness of the proposed method is demonstrated

by removing moving objects from an omnidirectional image sequence.

Keywords:

Omnidirectional video, Telepresence, Novel-viewpoint image generation, Removal

of moving object
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