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Composite auto-focus algorithm applicable to appearance

quality detection of fancy yarns
ZHANG Jianpeng® s ZHENG Huayan® XU Yun®.ZHANG Jianzin®
(a. School of Information Science and Engineering; b. School of Mechanical Engineering.,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Aiming at the problem of blurred focusing and time-consuming focusing in using machine
vision for appearance quality detection of fancy yarns, a composite auto focusing algorithm combining
coarse focusing and fine focusing is proposed. Firstly, the detection of the yarn body is achieved using the
OTSU gray-scale threshold segmentation method, and the focusing window is selected. Secondly, the
Tenengrad sharpness evaluation function is improved. and the improved Tenengrad and Laplacian
functions are used as the sharpness evaluation functions in the coarse focusing and fine focusing stages.
respectively. Thirdly, different times of downsampling are performed at different stages of image
defocusing and focusing to improve the sensitivity of the sharpness evaluation function at the defocusing
position. Finally, a mountain climbing method based on image downsampling is proposed to obtain the
maximum value of yarn image sharpness evaluation function, so as to obtain the fancy yarns’ clear image.
Experiment results show that the proposed auto focusing algorithm for fancy yarns' appearance quality
detection can focus accurately and the average focusing time is about 1.231 s. This method has the
advantages of fast focusing speed and high precision, and can be applied to other visual detection systems
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such as textile defect detection and appearance detection of electronic components.

Key words: fancy yarns; auto focusing; sharpness evaluation function; improved Tenengrad function;

mountain climbing method; appearance quality detection
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