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With the rapid development of automation technology, greater and greater
machine accuracy of complex parts is required, which has put pressure on
modern measurement technology to develop the necessary production
components and equipment. Scanning structured light measurement technology
is high speed, highly flexible, highly accurate, and barely influenced by the
surface material of the measured object. It is widely used in surface contour
extraction, reverse engineering, product surface defect detection, and other
fields. Because the structured light and camera cannot scan all the objects by
itself, it must be used with a coordinate measuring instrument, manipulator
and turntable to obtain the objects’ three-dimensional information. The
measuring arm is widely used in the measurement of workpiece size due to its
flexibility, light weight and wide measuring range. Combining the advantages of
a measuring arm and structured light measurement, a measuring arm
structured light scanning system is constructed by combining structured light
and a camera fixed at the upper end of the measuring arm.

The scanning structured light system can be divided into single-line structured
light systems and crosshair structured light systems according to the type of
light. The single-line structured light emitter only shoots out a laser line, and
images a line in the camera. The extraction of light strips not being polysemous,
it is easy to achieve, and so is widely used along the orthogonal direction of the
structured light, and the digital modulus accuracy of the complex surface is not
high, so it needs to be measured several times along different directions.
Crosshair structured light can solve the problem that the measured edge is
parallel to the light bar because its two light planes are perpendicular to each
other. However, due to the ambiguity of the plane where the light strips
extracted from the camera are located, 3D reconstruction is difficult. Many
scholars have conducted research into how to solve the problem of polysemy.

In this paper, the method to solve the ambiguity of light strip extraction is to
periodically control the two-line laser emitters. Specifically, one laser is turned
on, turned off, and the other laser is turned on, and the last two lasers are
turned on at the same time, and the two lasers work periodically. The
advantages of this method are as follows: 1) It can scan complex surfaces, 2) It
is low cost, and 3) It can improve scanning efficiency. Finally, the multi-line
structured light camera has a wide range of applications in industrial
measurement, using the flexible measuring arm to provide the spatial attitude
and the characteristics of the multi-line structured light camera scanning
efficiency, combine the advantages of both to form a scanning measurement
system. The optical plane parameters of the binocular camera and structural
light were calibrated with the dot array calibration plate, and the polar
constraint and laser plane of the binocular were used for 3D reconstruction,
which greatly improved the scanning efficiency.

The outline of this thesis is as follows.

Chapter 1 introduces the background of the laser structured light
measurement and development of the articulated arm CMM, and the purpose of
this research.

Chapter 2 study single-line structured 3D reconstructed technology and
calibration model.

Chapter 3 presents cross-line structured light based on two lasers 3D
reconstructed technology.

Chapter 4 presents multi-lines 3D reconstructed technology and the method of
replacing of the function of marker points.




Chapter 5 shows the experimental results of the proposed method to verify the
effectiveness of the method.
Chapter 6 summarizes this paper and elaborate the future topic.
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