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Visual measurement method of thread key parameters
based on contour corner detection

Jiang Tao Li Yuan He Chenlong

(College of Electrical and Control Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract: In order to solve the problem of low accuracy caused by false and missed detection in the corer detection methods of current
visual measurement of thread key parameters, we proposed a new method based on contour corner detection. Firstly, bilateral filtering
and iterative threshold method are used to improve the Canny operator to increase the accuracy of edge detection. Secondly, the double-
threshold DP algorithm and Hough transform were used for piecewise fitting; the edges are protected and Contour smoothness is kept.
Furthermore, the corner points of the tip and bottom of threads were extracted with CTAR algorithm. Finally, thread major diameter and
minor diameter is measured according to the position information of corner points. Experimental results show that, compared with the
traditional Canny operator and Harris corner detection method, our new method can accurately and reliably detect the thread edges and
corners. Therefore, the high precision measurement of screw thread parameters is realized. The average measurement accuracy of major
and minor diameters of screw thread is 0. 003 3 mm and 0. 002 6 mm, respectively.

Keywords : thread measurement; machine vision; Canny operator; subsection fitting; CTAR algorithm; corner detection
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Fig. 1 Composition of thread visual measurement system
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Fig.2 Improved Canny operator flow chart
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Table 1 Evaluation of edge detection effects

PR bR f£4; Canny BT itk Canny B
PSNR 6.968 7 6.983 7
MSE 1. 306 8x10* 1.302 3x10*
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Fig.5 Flow chart of corner detection algorithm
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Fig. 7 Contour after fitting
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Table 2 Comparison results of corner detection

o TEA R YA E30% 4 % [iit0% 2 B R/ %
Harris 777 AT Harris 777 AT Harris 777 AT Harris 777 AT

1 28 30 4 1 2 0 82.4 96. 8
2 27 29 4 2 3 1 79.4 90. 6
3 29 30 5 2 1 0 82.9 93.8
4 28 29 2 0 2 1 87.5 96.7
5 29 30 4 1 1 0 85.3 96. 8
6 28 30 10 2 2 0 70.0 93.8
7 29 28 11 1 1 2 70.7 90. 3
8 30 30 12 3 0 0 71.4 90.9
9 27 29 13 1 3 1 62.8 93.5
10 30 29 13 2 0 1 69. 8 90. 6

HE 28.5 29.4 7.8 1.5 1.5 0.6 76.2 93.4
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Fig. 10 Small diameter measurement of screw thread
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Table 3 Comparison of measurement results of thread parameters

SERRE/ mm M 1/ mm

M RZE 1/ mm

MEE{H 2/ mm W PR2E 2/ mm

o
L AN PR N PRE N K e IRA N
1 6 4.88 6. 006 3 4.884 7 0. 006 3 0. 004 7 5.933 4 4.910 8 -0. 066 6 0. 0308
2 6 4.88 6.003 5 4.882 1 0.003 5 0.002 1 5.944 0 4.9219 -0.056 0 0.0419
3 6 4.88 5.998 5 4.8784  -0.0015 -0.001 6 5.950 0 4.917 4 -0.050 0 0.037 4
4 6 4.88 5.997 6 4.8781  -0.002 4 -0.001 9 5.9423 4.943 1 -0.057 7 0.063 1
5 6 4.88 6.001 7 4.881 6 0.001 7 -0.001 6 5.9715 4.923 4 -0.028 5 0.043 4
6 6 4.88 6.005 6 4.883 7 0.005 6 -0.003 7 5.9556 4.8910 -0.044 4 0.011 0
7 6 4.88 6.003 2 4.8822 0.003 2 0.002 2 5.949 5 4.910 5 -0.050 5 0.030 5
8 6 4.88 5.997 8 4.8782  -0.0022 -0.001 8 5.949 4 4.908 8 -0.050 6 0.028 8
9 6 4.88 5.998 4 4.8819  -0.001 6 0.001 9 5.988 1 4.917 0 -0.0119 0.037 0
10 6 4.88 6. 006 6 4.884 9 0. 006 6 0.004 9 5.948 9 4.9170 -0.051 1 0.037 0
11 6 4.88 5.998 5 4.8779  -0.0015 0.002 1 5.993 7 4.913 0 -0.006 3 0.033 0
12 6 4.88 5.997 9 4.8781  -0.002 1 -0.001 9 5.976 9 4.886 2 -0.023 1 0. 006 2
13 6 4.88 5.994 7 4.8752  -0.005 3 -0.004 8 5.9522 4.9517 -0.047 8 0.0717
14 6 4.88 5.997 2 4.8781  -0.002 8 -0.001 9 5.982 8 4.929 8 -0.017 2 0.049 8
15 6 4.88 6.003 4 4.882 5 0.003 4 0.002 5 5.990 6 4.924 0 -0. 009 4 0.044 0
PIE/mm 6. 000 7 4.880 5 0.003 3 0.002 6 5.961 9 4.9177 -0.038 1 0.037 7
FRifEZ/ mm 0.003 8 0.002 9 0.0199 0.016 8
FXTIR2E/ % 0.055 0 0.053 3 0.6350 0.7725
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