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Abstract

The paper designs a calibrating measurement method based on linear-structural visual sensor
of line scale device. The paper proposes a calculation method, which combines line scale planar
reference and special points. Through special graphical points in three-dimensional coordinates,
we establish subpixel-image index table to directly calibrate the system. The calibrating mea-
surement method is feasible in terms of operating the system, and the calculation process is
more convenient. The results of the experiment also prove the effectiveness of this method.
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Figure 1. Measurement principle of laser triangulation
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Figure 2. Principle of direct calibration
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Figure 3. Planar target

3. LRYEEAR

DOI: 10.12677/csa.2018.88133 1220 THEAURF 5 R


https://doi.org/10.12677/csa.2018.88133

WRpiks &%

(a) AILEIR

(b) TIEHFKIE

() TEHOLZ

(d) $EHZ A

Figure 4. Extraction of feature points
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Tablel. Measurement data in Z axis
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e X3 1 X3k 2 X3 3 X3 4 X4k 5 X3 6 X3k 7 X3 8

1 1.003 0.994 1.022 0.981 1.035 0.946 1.084 0.954

2 1.012 1.006 1.019 1.007 1.071 0.952 1.009 0.981

3 0.972 0.993 0.986 0.985 1.066 1.022 0.972 1.021

4 0.988 1.014 0.991 0.992 0.979 1.050 1.062 1.032

5 1.018 0.992 1.015 0.964 0.953 0.968 0.990 0.962
SEHME 0.9946 0.9938 1.0066 0.9858 1.0174 0.9924 1.0122 0.99
IR AR 22 0.032 0.036 0.22 0.036 0.054 0.042 0.048 0.046
/N IR 2 0.003 0.008 0.009 0.007 0.021 0.022 0.009 0.019
A iRz 0.0186 0.0182 0.0158 0.017 0.0446 0.0364 0.0274 0.0312

DOI: 10.12677/csa.2018.88133 1222 THEAURF 5 R


https://doi.org/10.12677/csa.2018.88133

WRpiks &%

Table 2. Measurement data in X axis

2. X MM 23R

W
5

L=10.000 L =20.000 L =30.000 L =40.000 L=50.000 L=60.000

1 9.876 20.037 30.192 40.120 50.196 60.241

2 10.198 21.764 30.056 39.978 49.387 60.173

3 10.076 19.864 29.762 40.387 49.637 59.912

4 10.127 19.931 29.872 39.721 49.879 59.892

5 9.679 20.182 30.216 39.578 50.174 59.886

6 9.96 19.587 29.031 40.201 50.132 60.167

A 9.986 20.2275 29.8548 39.9975 49.9008 60.0452
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