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acquiring multiple frames of contour point clouds
collected by the linear profiler for a calibration block
during a movement of the calibration block along with
a measurement platform

5101

Y.

performing point cloud segmentation on each contour
point cloud to obtain surface point clouds belonging
to different measurement surfaces

s 5102

Y

for each surface point cloud, establishing a constraint
relationship of the surface point cloud based on feature
points in the surface point cloud and a surface feature
of a measurement surface to which the surface point
cloud belongs; wherein, a surface feature of each
measurement surface is a feature describing a
geometric attribute of the measurement surface
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Y

constructing an objective optimization function for an
estimated conversion relationship between a linear
profiler coordinate system and a measurement platform
coordinate system, based on the estimated conversion
relationship and constraint relationships of surface
point clouds

L .S104

Y.

optimizing the objective optimization function to obtain
optimized conversion parameters between the linear
profiler coordinate system and the measurement
platform coordinate system as extrinsic parameters
between the linear profiler and the measurement
platform

L-S105
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trapezoidal platform
calibration block
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light plane calibration
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determining initial conversion parameters between the linear
profiler coordinate system and the measurement platform

point clouds

Y
taking the initial conversion parameters as estimated values of
parameters in a conversion formula between the linear
profiler coordinate system and the measurement platform
coordinate system to obtain the estimated conversion
relationship

Fig.6

coordinate system based on the multiple frames of contour  §...S301
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determining a slope of a fitted straight line corresponding to
bottom surface feature points in the multiple frames of contour
point clouds, and determining a first rotation angle of the linear
profiler coordinate system relative to the measurement platform
coordinate system based on the slope
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A

determining a feature point with a largest height value in the
multiple frames of contour point clouds as a largest feature
point; calculating a ratio of a height value of the largest feature
point to an actual height of the calibration block, and determining
a second rotation angle of the linear profiler coordinate system
relative to the measurement ;;llatfor_m coordinate system based on
the ratio
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Y.

determining the initial rotation parameters based on the first
rotation angle and the second rotation angle
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Fig.7
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for any two adjacent frames of contour point clouds, determining
a first height difference between feature points with respective
largest height values in the two frames of contour point clouds
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determining a curve arc length corresponding to the first height
difference and a horizontal displacement of the calibration block in
each sampling interval based on a surface feature of the
calibration block
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|

determining a first displacement in a first direction of the linear
profiler coordinate system relative to the measurement platform
coordinate system based on the curve arc length and the
horizontal displacement
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Y

determining a second displacement in a second direction of the
linear profiler coordinate system relative to the measurement
platform coordinate system based on the curve arc length and the
first height difference; wherein, the first direction and the second
direction are orthogonal,
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determining the initial translation parameters based on the first
displacement and the second displacement
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Fig.8
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determining an abscissa of a specified point in the trapezoidal
platform as a third displacement based on the frames of

contour point cloud; wherein, the specified point is any point 51001
on the trapezoidal platform
\ 4
determining a height of the trapezoidal platform as a fourth
displacement based on a surface point cloud belonging to a top {._S1002
surface of the trapezoidal platform and a bottom surface point
cloud belonging to the measurement platform
4
determining the initial translation parameters based on the third | _S1003
displacement and the fourth displacement
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