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An Entire 3-Dimensional Reconstruction Method without Manual

Adjustment by Evolutionary Computation

YOSUKE SAwAT!'®  SaTosHl ONO! SHIGERU NAKAYAMA! HIROSHI KAWASAKI!

Abstract: This paper proposes an entire shape reconstruction method which does not require manual adjust-
ment for initial pose and orientation and adjacency information between shapes. Entire shape reconstruction
contains its peculiar difficulties, i.e., even just one error of pairwise registration causes a failure of an entire
shape reconstruction, or even if there is no failures on all of the pairwise registration, the last and first objects
cannot be precisely matched due to accumulated errors. To solve those problems, we propose a method to
realize an accurate pairwise registration by reducing a range of variables for rotation to eliminate premature
convergence from local optima. In addition, we apply Covariance Matrix Adaptation Evolution Strategy
(CMA-ES) which has restart function to realize better performance on pairwise registration. Moreover, au-
tomatic adjacency information estimation method is proposed. Experimental results showed that CMA-ES
had better search performance than other evolutionary computation algorithms. Finally, we showed several
reconstruction results of the entire shape from the depth images captured by a projector-camera system.

Keywords: Three dimensional entire shape reconstruction, Three dimensional registration, Evolutionary
computation, Covariance matrix adaptation evolution strategy, Projector-camera system
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