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Distributed Bundle Adjustment in 3D Scene Reconstruction with

Massive Points

LIU Xin! SUN Feng-Mei? HU Zhan-Yi'

Abstract Bundle adjustment (BA) is a crucial step in 3D scene reconstruction but time and memory consuming. In
this paper, we try to tackle a frequently encountered BA problem where the reconstructed 3D points are more numerous
than the camera parameters, namely massive-points BA problem. This is often the case when high-resolution images are
used. We present a novel distributed bundle adjustment (DBA) algorithm for efficiently solving the massive-points BA
problem, where the original BA problem is divided into sub-problems by partitioning the 3D reconstructed points. Such
a partition scheme is in dependent of the input parameters, it could be applied to various BA problems. Two specific
implementations, one on a shared memory cluster of 5 computers and the other on a cluster of 3 GPU (Graphic processing
unit)-integrated computers, are developed. These implementations are experimentally compared with the classical single-
thread sparse bundle adjustment (SBA). Experimental results show that our algorithm is up to 75 times faster than SBA,
while maintaining comparable precision. And the one-computer memory requirements of these two implementations are

just 1/7 and 1/4 of the original SBA.
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