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Abstract

In daily life, there is a wide demand for various repetitive motion counts.
Currently, various sensors are mostly used for information acquisition and analysis,
with too many types and quantities of sensors, too complex equipment and
insufficient universality. This paper presents a method of counting repetitive motion
in video based on computer vision, and tries to apply it to the counting of sports test
items of high school entrance examination. In this method, video features are
extracted by using convolutional neural network (CNN) based on RGB and optical
flow diagram. Then, principal component analysis (PCA) is used to analyze the
feature sequence and to extract the principal component of the first dimension that
reflects the motion rules of repeated actions. The Fourier transform and inverse
Fourier transform with piecewise threshold filtering are further used to remove the
noise information, and then the obvious motion characteristic waveform is obtained.
Finally, the repeated motion times are counted by peak detection. The validity of this
method was verified by comparing with three existing state-of-the-art methods on two
internationally disclosed test data sets, which proved that the presented method was
close to the state-of-the-art method in both data sets and its standard error was the
smallest. This method was applied to the counting of repetitive movements in the
sports test items (sit-up, pull-up, volleyball mat) in the high school entrance
examination, which showed that this method has strong feasibility of application.

Key words: computer vision, repetitive motion counting, deep convolutional

neural network, principal component analysis, filtering and de-noising
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