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Measuring method for large size planar parts
based on edge restoration
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Abstract: Aiming at the problem that the imaging accuracy of the planar part was decreased due to
pseudo edges in the illumination of the backlight, a measurement method for recovering the accurate edge
from the pseudo edges of the measured object was proposed. Firstly, pseudo sub—pixel edges of planar
parts were extracted by Canny algorithm and surface fitting algorithm. Secondly, upper and lower edge
points distinguishing method based on direction angle difference was proposed and the upper edges were
restored by the method of mean Euclidean distance. Finally, the upper edges were converted to the
measurement plane by the similar triangular method, and dimension of planar parts could be calculated by
using the camera calibration parameters. The results show that the absolute error is less than 0.08 mm
and the relative error is less than 0.05% in the range of 1 200 mmx800 mm.
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Tab.1 Measurement results of sheet metal parts

with different thickness (Unit: mm)

Thickness/mm L L, L L
Standard 46 005 70.006  129.995 220.060
values
Measured 1 005 70,013 130.012 220.037

: values
Absolute 0.000 0.007 0.017 0.023

error

Relative

0.000% 0.010% 0.013% 0.010%
error

Standard 59 671 69.060 120.962 219.951
values
Measured 50 650 0,949 120.941 219.945
s values
Absolute 0.002 0.011 0.021 0.006
error
Relative = :
0.005% 0.016% 0.016% 0.003%
error
standard 50 965 60.975 120.988 219.933
values
Measured 55 g7 60,081 120.972 220.006
5 values
Absolute ) 40 0.006 0.016  0.073
error
Relative = 3:
0.005% 0.009% 0.012% 0.033%
error
Standard 46 006 69.987 120.967 219.942
values
Measured 55 07 69,080 120.925 219.920
1 values
Absolute 0.014 0.007 0.042 0.013
error
Relative

0.035% 0.010% 0.032% 0.006%
error

M1 A s v DA JREE 1~10 mm
A A B0 B Ly Ly Ly 1Ly N & 26 %) 152 22 /N F
0.08 mm, AHRHRZ/ NT 0.05%, i85 T4 R
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. S Sy
C Cs C; Gy
[ ]

Co Cy 2 0

S

E 10 1 100 mmx300 mm -1 Z4F
Fig.10 Planar part of 1 100 mm x 300 mm
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Tab.2 Measurement results of 1 100 mm x
300 mm part with small hole center

distance(Unit: mm)

% 4 500 mmx500 mm FHNELERIFLL (B AL mm)
Tab.4 Comparison of measurement results of

500 mmx500 mm part (Unit: mm)

Thickness/mm L, L, L, L,

15 lT l"ﬁ lll lli‘

Standard

359.944 519.935 679.915 839.885 999.840
values
Measured

359.982 519.957 679.868 839.839 1000.004
values
Absolute

0.038 0.022 0.047 0.046 0.164
error
Relative

0.011% 0.004%  0.007%  0.006%  0.016%

error

% 31100 mmx300 mm E4KFLECENELER
(B ;mm)
Tab.3 Measurement results of 1 100 mm x
300 mm part with large hole center

distance (Unit: mm)

dS dT d‘) dl] dH
Standard

359.981 519.989 679.974  839.967  999.965
values
Measured

359.961 519.941 679.905 839.943 999.836
values
Absolute

0.020 0.048 0.069 0.024 0.129
error
Relative

0.006%  0.009%  0.010% 0.003%  0.013%

error

Standard

40.005 70.006 129.995 220.060
values

Gauss surface
40.000 70.003 130.004 220.008
method

1 Error 0.005 0.003  0.009 0.052

Edge restore - 0 1 .
40.005 70.013 130.012 220.037

method
Error 0.000 0.007 0.017  0.023
Standard 0 o021 60,960 120.962 219.951
values

Gauss surface
39.957 69.935 129.904 219.885
3 method

Error 0.014 0.025 0.058 0.066

Edge restore
39.969 69.949 129.941 219.945

method
Error 0.002 0.011 0.021 0.006
Standard _

39.985 69.975 129.983 219.933
values

Gauss surface

39.961 69.936 129.886 219.787
method

wn

Error 0.024 0.039  0.102 0.146

Bdgerestore 0 57 60.081 120.072 220.006

method
Error 0.002 0.006 0.016  0.073
Standard 0 106 60.987 120.967 219.942
values

Gauss surface 0 600 60 884 120,675 219.526
method

10 Error 0.067 0.103 0.292  0.416

Edge restore

39.992 69.980 129.925 219.929
method

Error 0.014 0.007  0.042 0.013
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