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Multimodal Machine Vision System for Precision Thread Measurement

DENG Yulan LIN Feizhen MA Tingting Mai Zhizhuan SUN Tao
(Guangzhou Institute of Measurement and Testing Technology, Guangzhou 510663, China)

Abstract: To address the issues of low accuracy, operational difficulty, and susceptibility to wear in manual thread geometric
parameter measurement, a multimodal machine vision system for precision thread measurement is proposed. This system automates
the measurement of geometric parameters such as pitch, thread angle, and major diameter. First, images of the thread workpiece's shank
and head are captured using the macro camera and short-focal-length camera of a multimodal image acquisition device. Then, a dual-
path measurement method is designed based on OpenCV geometric image algorithms and convolutional neural network to measure
the thread's pitch, thread angle, and major diameter. Finally, an enhanced attention mechanism dynamically fuses the measurement
results from the two paths, achieving a balance between accuracy and stability in the final results. Experimental results demonstrate
that this system can significantly improve the accuracy, stability, and efficiency of thread geometric parameter measurement,
possessing substantial practical engineering value and potential for widespread adoption.

Keywords: multimodal machine vision; thread precision measurement; pitch; thread angle; major diameter; dual-path

measurement; attention mechanism
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