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Measurement of Target Objects Based on Recognition of Curvature

and Plane Surfaces using a Single Slit Beam Projection
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Abstract

: Using a laser sheet heam projector combined with a CCD-Carnera, an eflicient technique to recognize

complex surface of curvature and plane has been demonstrated for the purpose of mobile robol navigation. In
general, chstacles of indcor environments 1n the field of slii-ray plane are captured as scegments of an elliplical

arc and a line mn the camera image. The rohot has been capable of maving along around the obstacle in front of

it, by recognizing the original shape of each segment with the dilferential coelficient bv means of least soquares
method. In this technique, the wmaged pixels ol each segment, particularly elliptical arc, have been converted into
a corresponding circular arc in the real-world coordinates so as to make more [easible the image processing for
the position and radius measurement than conventional way based on direct elliptical arc analyses. Advanlages
over direct elliptical cases include iYhigher measurement accuracy and shorier processing Lime because the circular
arc process can reduce the shape-specifying parameters, itno complicated factor such as the tilt of elliptical arc

axis in the image plane, which produces the capahbility to [ind column position and radius regardless of the
camera location. These are essentially required for a mohbile robot application, This techmque vields an accuracy

less than Yem for a 285cm radius column located m the range of 70-250cm distance [rom the rchot. The
accuracy obtamned in this study is sufficient enough fo navigate a cleaning robot which operates in indoor

environments.

Keywords ¢ cleaning rohot, slit beam projection, image processing, column, pillar
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