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Recognition of Geometrical Features
by Measuring Position Vectors and Unit Normal Vectors

Hideki Aoyama

Abstract

This paper describes a contact sensor and a non-contact sensor to detect the position vector and
the unit normal vector of a point to be measured. Also, it deals with a method of recognizing geomet-
rical features by measuring position vectors and unit normal vectors. A distance between parallel
planes is obtained from the position vector and the unit normal vector of an arbitrary point on each
plane. The radius and the center axis of a cylinder are derived from the position vectors and the unit
normal vectors of arbitrary two points on a cylinder. The radius and the center position of a sphere
are determind by the position vectors and the unit normal vectors of arbitrary two points on a sphere.
The angle at the vertex, the position of the vertex, and the center axis of a circular cone are got by the
position vectors and the unit normal vectors of arbitrary three points on a circular cone. The center
axis, the center position, the radius of the center line, and the radius of a circular ring are calculated

from the position vectors and unit normal vectors of arbitrary four points on a circular ring.
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C: Emitting fiber (Diameter=0.5mm)
Ei,E0,Wi,Wo: Receiving fiber (Diameter=0.75Smm)
Ni,No,Si,So: Receiving fiber (Diameter=0.75mm)
ML: GRIN lens (Seffoc micro lens)
(Diameter=1.0mm, Length=2.58mm)
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