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Abstract: In ord ove the speed and accuracy of non-contact yarn tension measurement, this paper

proposes an image proc method based on Normalized Cross Correlation (NCC) to achieve real-time measurement
of yarn tension. Based on the theory of string vibration, the relationship between yarn resonance frequency and yarn
tension is obtained. NCC template matching algorithm is used to extract the yarn vibration displacement and obtain the
yarn time-varying curve. The Fourier transform is used to convert the time-domain relationship into the frequency-
domain relationship. The accurate value of the measurement system is obtained by comparing the theoretical and
measured values of yarn vibration frequency. Research has shown that the measurement method proposed in this paper
achieves real-time measurement of yarn tension, and the absolute error between the measured values and the theoretical
values obtained by this method is less than 10%, which is within the measurement error range. With fast processing
speed, the proposed method realizes the non-contact real-time dynamic measurement of yarn tension.

Key words: yamn vibration; yarn tension; non-contact yarn tension measurement; image processing; NCC template matching
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Fig. 1 Functional structure of the yarn tension measurement system
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