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3D curved surface measurement technology based on lattice structured light
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Abstract: Aiming at the requirement of 3D measurement and intelligent planning of space surface of industrial robot, an in-

telligent vision sensor using dot matrix light source is developed for calibration and curved surface measurement.
Firstly, a two—step calibration strategy of "point—to—line" is proposed to determine the equation of each laser line
in the coordinate system of the industrial camera. The dot—matrix light source image is separated with the HSV
color channels. Gaussian fitting method is used to extract the centroid coordinates of the lattice spots, to encode
them according to the lattice distribution, and to use the target plane constraints to calculate the three—dimen-
sional coordinates of each lattice in the camera coordinate system. Then the row and column plane equations
where the lattice is located are fitted respectively to determine the position of the laser emission point, and the
vector of each ray is obtained by singular value decomposition to complete the calibration of lattice structured
light. Secondly, on the basis of the dot-matrix structured light cabibration, the three—dimensional surface of the
spot coordinates is reconstructed by the least square method. Finally, the effectiveness of the proposed dot—matrix
vision sensor calibration algorithm is verified through the measurement and reconstruction experimentsthe of the
radar radome model curved surface. The experimental results show that this method can be used to measure the
surface of radome workpiece quickly and accurately. Under the experimental conditions, the calibration error

range is 0.6%—1.1%, and the measurement error meets the experimental accuracy requirements.

Key words: lattice structured light; calibration ; radar radome ; curved surface measurement; 3D reconstruction ; vision

sensor
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Fig.1 Visual measurement model of lattice structured light
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Fig.2 Flow of lattice structured cursor setting algorithm
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Fig.4 Visual measurement system of lattice structured light
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Tab.1 Calibration results
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Fig.5 Centroid of black and white lattice spot
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Fig.8 Calibration error of lattice structured light
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Fig.9 Measurement error of lattice structured light
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