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Abstract A novel approach is presented for precise registration of polygon meshes pair with a
new error metric; Surface Mean Inter-Space Measure (SMISM). The method is based on an im-
proved genetic algorithm. Unlike the existing distance-based measures, the SMISM takes on the
mean 3-D inter-space associated with each triangle in the overlap region to guide the range image
registration. In addition, a hybrid genetic algorithm is able to register range images without need
for pre-alignment, which is a key limitation always afflicting the well-known iterative closest
point (ICP) method. The proposed hybrid GA, combined with the strategy of simulated annea-
ling (SA) selection, best individual migration and dynamic parametric space degeneration, offers
much faster convergence and more precise registration than the traditional GA methods. A set of
experiments is designed to demonstrate that the presented method is insensitive to noises and has

high precision as well as the fast convergence.
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cal object can not be completely scanned with a single image,
multiple scans from different views are required to supply the
information needed to construct the 3D model. Therefore,
accurately registering these range images corresponding to
different views into a single 3D model has been a significant
problem. And more attention has been paid to it by research-
ers all over the world since 90’s last century. However, the
existing registration methods, based on the point-to-point or
the point-to-plane distance, always suffer from all kinds of
outliers. This paper presents a new volume-based error met-
ric and a novel hybrid GA to finish the precise registration of
two triangular meshes. Comparing to the distance-based
measures, a number of experiments have illustrated that the

presented method is effective and robust.



