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3D-Coordinate Measuring System for Transit Automated Collimating
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Abstract

A light-weight and high-precision automatic 3-dimensional shape measurement system was devel-
oped. The system comprises an optical surveying instrument that has a built-in CCD camera, an image
processor and a notebook size personal computer. Flat reflective targets with a circle mark are placed
offset from selected points on the measurement object such as a section of a large structure before site
installation. The optical surveying instrument measures the distance and angle of each of the targets in
a cyclic manner guided by design coordinate information of the object stored in the computer, and
obtains image data. The image processor identifies the target marks and analyses the image data and
the personal computer calculates the positions of the points on the object from the measured positions of
the targets to compensate the offset amount. As a result of accuracy confirmation tests of the system at
our plant, standard deviation of 3-dimensional coordinate figures of measurements repeated 12 times

was less than 1 mm at a distance of 30 m.
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