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Pipeline Video Image Processing and
Division of Spatio-Temporal Space for
High Speed 3D Reconstruction
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1 Center for Information and Multimedia Studies, Kyoto University
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Abstract: Since 3D world reconstruction methods generally require a lot of data and calculations, it
takes much time to output a 3D shape. The authors propose distributed computing to achieve real-time
3D shape reconstruction.

The authors introduce the viewing frustum method (VFM) to reconstruct a 3D space from images
which are captured by several video cameras. Reconstruction process of the proposed approach is divided
into three stages to improve throughput by pipeline processing, and a 3D space is also divided into some
subspaces to decrease latency by reconstructing subspaces simultaneously at distributed computers.

As an experiment of this method, a part of a lecture room was reconstructed by using 4 computers for
image processing, and 4 more computers for VFM. The size of each voxel which is used to describe 3D
shapes was a cube of 5 centimeters on a side. The throughput of the process was 7.2 frames per second,

and the latency was 0.56 seconds.
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