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Regression correction of measurement reference for thread crest line based
on large-diameter visual measurement

Zhi Shan',Zhai Jianyu',Zhao Jinjin', Yang Zhongfeng’

(1. College of Mechanical Engineering, Liaoning Institute of Science and Technology, Benxi 117004, China;
2. Mold Engineering Practice Center, Dalian Technician Institute, Dalian 116100, China)

Abstract: A visual measurement benchmark algorithm for thread crest line regression, correction, and evaluation is proposed to address
the challenges of rapid benchmark positioning for small thread and large-diameter measurement in industry applications. Gaussian
filtering is used to eliminate image noise, and the edge transition zone of the thread image is extracted based on a dual threshold binary
method. An image coordinate system is then established. Feature points are extracted to preliminarily determine the thread center axis,
which is used as the measurement reference. An image rotation regression model is constructed to perform the first correction of the
thread measurement benchmark. Using the left thread crest line as the measurement benchmark, a statistical measure of the goodness of
fit of a quantitative regression model with a coefficient of determination is used to adjust the measurement benchmark for the second time.
Finally, the corrected coefficient of determination is used to evaluate the positioning accuracy of the measurement benchmark. On this
basis, a major-diameter measurement algorithm is proposed by statistically analyzing edge transition information in thread crest images.
The expected edge of the thread crest is projected onto the x-axis, and large-sample statistical data are used to determine the thread
crest-edge position. The thread diameter is then calculated at the expected positions of the left and right thread crests, and the
algorithm is calibrated using standard gauge blocks. The algorithm and measurement accuracy were experimentally verified through
high-precision edge measurement of measuring blocks. The experimental results show that when the center axis of the equivalent block

has a certain inclination angle with the x-axis, the maximum deviation obtained using the proposed algorithm is 0.001 7mm.

Wik H481.2026-03-22  Received Date: 2026-03-22
#* BATH . ARAIHRA SR R G E S L =IO 40 H (2924040132) %8



545

SC W A MRS TR 0] T ik By R AR AW B ik vk 401

Measurement experiments were conducted on the same metric thread, M2. 5, using the MV-TOSEDP high-precision automatic image

measuring instrument and the 103341 thread measuring machine, respectively. When the central axis of the thread has a certain

inclination angle with the x-axis, the difference between the two test results is 3. 1 pwm, and the maximum measurement deviation is

8.8 wm. The average measurement time of the proposed algorithm is 2.480 1 seconds. In summary, the regression correction

measurement method for the thread crest line satisfies the fast measurement requirements of metric small threads based on the visual

measurement of the large diameter benchmark.

Keywords : small thread ; machine vision; measurement benchmark ; thread diameter; image processing
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Table 2 Measurement size of measuring blocks with

different grayscale thresholds (mm)

M RKEE
fidE 90/160

REAE KEE KEME KEME  mK
90/180 120/150 110/160 120/180 {22

2.9918 3.0021 2.9992 3.0015 2.9914 0.0108
752 3.0000 2.9991 2.9992 2.9990 2.9995 0.0009
3.0009 3.0014 2.9997 3.0010 3.0003 0.0017
44 2.9883 2.9997 2.9978 2.9990 3.0085 0.0202
3.0023 3.0006 3.0010 3.0010 3.0007 0.0017
46 2.9998 2.9988 2.9992 2.999 1 2.9994 0.0010
{47 3.0014 3.0007 3.0007 3.0008 3.0017 0.0010

2.9988 2.9982 2.9984 2.9984 2.9989 0.000 7
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Fig. 12 MV-TOSEDP high-precision automatic image

measuring instrument
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Fig. 13 Thread images in different poses
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Table 3 Experimental results of measuring the major diameter of threads (mm)
A T ik g % a P& b % ¢ % d i e P f % g
Jik 1 EIB SRR 2.4107
Jridk 2 MAEIRSRAR 2.405 4 2.401 8 2.414 8 2.3923 2.415 4 2.422 50 2.4195
5581 28 -0.005 3 -0.008 9 0.004 1 -0.018 4 0.004 7 0.011 82 0.008 8
IR 3 AXER ), IR a0 b il 2 1 1w O AR A
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