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A100  Calibrate cameras according to a Zhang Zhengyou's calibration method to obtain intemal parameter
matrixes and external parameter matrixes of the cameras

Acquire an image of 2 rail to be measured captured by a first camera at  capturing posilion, and

acquire 2n image of said rzil captured by a second camera at a capturing pasition to obtzin a group of target
images; when the images are captured, control a laser to emit at least one single laser line to the surface of said
vail, wherein the radiation direction of each single laser line is perpendicular to the surface of sid rail, and the first
camera and the second camera are respectively arranged on bwo sides of said rail

Synchronausly move the capturing pasition of the first camera and the capturing position of the secand

camera, and acquire another group of target images, wherein when synchronously moving the capturing position of
the first camera and the capturing position of the second camera, the included angle between the capturing
diection of the first camera and the radiation direction of each single laser line is kept unchanged, the included
angle between the capturing direction of the second camera and the radiation direction of each single laser line is
kept unchanged. and the included angle between the capturing direction of the first camera and the capturing
direction of the second camera is kept unchanged

Repeatedly execule the step of synchronausly moving the capturing position of the first camera and the

capturing position of the second camera, and acquire another group of target images until N groups of target
images are obtained, wherein N is a positive integer and is greater than 1

According to a light stripe center extraction method, acquire a light stripe center image of each target

image in each group of target images to obtain the light stripe center image of each target image
On the basis of each light stripe center image, acquire three-climensional coordinates of each light siripe

center point comprised in a light stripe center portion of each light stripe center image, to form a light stipe center
point set of each light stripe center image

Select one group of target images; define a camera coardinate system of any target image in the group

of target images as a commen coordinate system. and transform a three-dimensianal coardinate system of a light
it W5 stripe center point of another target image in the group of target images 1o the common coordinate system to

obtain common coordinates of each light stripe center point in each light stripe center image; accarding to a
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distortion profile projection correction methad, carrect the common coordinates of each light stripe center paint to
obtain calibrated commeon coordinates of each light stripe center point; use a matching relationship between two-
center coordinates and a two-center position of a standard profile for rough matching to obtain an initial value of an
ICP aigorithm. precisely register the calibrated common coordinates of each light stripe center point in the group of
target images with a standard rail end face profile according to the ICP algarithm, set shadow marking lines on the
basis of standard regulations, and locate an intersection of an extracted and fitted marking line and a measured
profile as & measurement point, to obtain a rail profile measurement result; and retum to the selected group of
target images until al the terget images are selected

On the basis of the multiple groups of target images, the light stripe center imag corresponding to

‘sach target image, the common coordinates of each light stripe center point in each ight stripe center image, the
calibrated commen coordinates of each light stripe center point in each light stripe center image, the standard rail
end face profile, and a comparison error image between each corrested rail end face profile and the standard rail
nd face prefle, construct a rail end face profile-based error datection madel

A800
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(57) Abstract: The present application relates to a rail cross-section profile measurement method and system. Target images are col-
lected from multiple angles, the collected target images are reconstructed into a rail profile from the current camera perspective by
means of an algorithm, the obtained rail profile from the current camera perspective is corrected into the current rail cross-section
profile, the current rail cross-section profile is finally compared with a standard rail cross-section profile, and an error result between
the profiles is displayed; an ROI automatic extraction algorithm based on light plane calibration parameters is designed to increase the
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speed of light stripe center extraction by three times, and additionally, a center locating-based spline interpolation method is proposed
to eliminate bending distortion in intersection regions, thereby achieving rapid and accurate light stripe center extraction; and a cross
laser stripe center extraction algorithm based on an RANSAC algorithm is used for removing background interference and classifying
light stripes, thereby achieving efficient transformation from coordinates of light stripe feature points of a rail laser image to spatial
three-dimensional coordinates.
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