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A registration method for rigid objects without point matching
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A method for registration of rigid objects without point matching is described.
In this method, an object is represented as a group of points. Inputs are a group
of three-dimensional coordinates of the points in the initial state and in the goal
state. No information on point correspondence between the initial and the goal
states is given. Firstly, the object is translated from the initial position so that
its centroid become coincident with one of the goal position. The difference in
posture of the object is corrected by rotating round the centroid by the torque
which attracts it to the goal posture. The technique used to obtain such torque
is important.- We found that repulsive forces to each point of the object from all
points at the goal posture, whose magnitude is the square of the distance between
the points, satisfactorily produces such torque. In this paper, the algorithm of
the method and its performance characteristics are described. Experiments on
the registration of rigid objects from observed data are also presented.
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(a) mug used for experiments.
front view top view

(b) 3D data; dots represents points at which 3D
data is obtained.
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front view top view front view top view
(¢) one of 6 canonical patterns. (d) brim, bottom and handle; the former two are repre-

sented as circles and the last one as a short line.
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front view top view front view “top view

(a) Observed 3D data; dots represents points at  (b) Points on the contour of a possible region for
which 3D data obtained. a pattern.

front view

top view
(c) Canonical data transformed by translation and rotation matices
obtained by the method are superposed on the observed data.
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