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Abstract

In recent years, the metal roller blade defect detection algorithm based on computer vision is
more and more widely used. Due to periodic detection, a matching roller blade counting algorithm
is needed. Due to the mirror reflection of the auxiliary light source of the borescope on the blade
surface during the detection process, the traditional edge based detection algorithm is difficult to
achieve effective counting, so it is necessary to design an algorithm independent of light. Based on
this, this paper designs a metal roller blade rotation counting algorithm based on 3D convolution
neural network. In this algorithm, the rotation process of a single metal blade is first marked with
a phase tag, and the rotation process of a single metal blade is mapped to a periodic transforma-
tion process of phase. In order to meet Lipschitz conditions, the phase tag is converted into a tri-
gonometric function value tag corresponding to the phase. Secondly, the marked data are prepro-
cessed by LK optical flow method, and the rotation direction of the blade is normalized to the ho-
rizontal direction. Finally, the preprocessed data are sent into the 3D convolution neural network
to regress the phase information, and the rotation of the blade is counted through the phase in-
formation. The algorithm in this paper is verified by the data collected by the roller blade in the
actual scene. The verification results show that the counting accuracy of the algorithm in the real
field data meets the requirements.
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Figure 1. Algorithm flow chart
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Figure 2. Start frame and end frame
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Figure 4. Trigonometric function value change of one period
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Figure 5. Non-horizontal rotation
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Figure 7. Movement of feature points
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Table 1. Period video start frame
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Table 2. Accuracy indicators
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Figure 11. Effect comparison
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