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Determining Next Best View Based on Occlusion Information in Depth Image

ZHANG Shi-Hui”'? LIU Jian-Xin” KONG Ling-Fu""?
D (School of Information Science and Engineering ,» Yanshan University , Qinhuangdao, Hebei 066004)
D (The Key Laboratory for Computer Virtual Technology and System Integration of Hebei Province , Qinhuangdao, Hebei 066004)

Abstract  This paper proposes a novel next best view approach based on occlusion information in
a depth image. At first, a depth image of visual object is obtained from one view, and then the
next best view is determined by the occlusion information in depth image. This work is
distinguished by three contributions. The first contribution is the concept of maximal depth
difference adjacent point, which is combined with the occlusion boundary point to obtain external
surface information of the occluded region. The second contribution is a determining method
based on projection dimension reduction for the optimal small plane set of the occluded region’s
external surface, which will be used in the process of determining the next best view. The third
contribution is a specific next best view algorithm based on the optimal small plane set. The
proposed approach does not need the priori knowledge of visual object or limit the observation
position of the camera on a fixed surface. In addition, the approach is suitable for the visual object

with different surface. Experimental results demonstrate its feasibility and effectiveness.
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Background

Next best view (NBV) planning is always an important
issue in the fields of three-dimensional reconstruction, robot
navigation, automatic assembly, object recognition and
others. It means to determine the next sensor direction and
position which will extract the greatest amount of unknown
scene information according to the current viewing information,
thus the complete information about the visual object surface
can be obtained at the fewest viewpoints. The existing NBV
methods are inadequate in aspects such as dealing with
occlusion, not suitable for visual object with complex surface
and without generality etc. Therefore, how to design a more
general approach which can quickly find the next meaningful
view remains to be a challenge. This paper proposes a novel

NBV approach based on the depth image of a visual object
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and its occlusion information, which has a good performance
and generality.
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