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Extraction of quadruped motion parameters based on dual path network
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tory of Artificial Intelligence, Kunming University of Science and Technology, Kunming 650500, China; 3.Yunnan Key Laboratory of Computer Technology
Application, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to achieve more intensive, large-scale and precise management of the animal husbandry, timely
analysis of animal movement posture is a key link in animal breeding. Aiming at the problem of low recognition accuracy of
animal joint points in different environments, a feature extraction method based on dual path network (Dpnet) was pro-
posed. Firstly, the hybrid dilated convolution (HDC) and the parallel attention module (PAM) were added after the output
branches of the high-resolution network ( HRnet) to identify the coordinates of key points. Secondly, the heat map genera-
ted by the model and the precise circle set in this study were used to further accurately locate the positions of key points,
the slope method was used to distinguish and match the joint points of the animal limbs, so as to obtain the correct skeleton
structure. Finally, four motion parameters of animals (ipsilateral stride, stride frequency, joint angle and gait duty cycle)

were extracted and analyzed by the model at different speeds through the skeleton structure. The experimental results showed

that the accuracy rate of the model to identify and classify
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the key points of the animal was 91.1%, the recall rate

was 91.0%, and the average similarity of the five key

T B TS, (B-mail) 1537341112@ qq points was 87. 0% , indicating that this method could effec-
com tively monitor the health status of dogs, cattle, sheep and
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Table 1 The composition of experimental data set
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Fig.1 Example of data set labeled by labelme
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Fig.2 The skeleton structure of tetrapod
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Table 2 The information of high resolution network modules
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Fig.6 Process map of animal joint point positioning
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Fig.7 Discrimination and matching results of animal limbs
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Fig.8 Confusion matrix of Dpnet classification results
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Fig.9 Visualization of skeleton diagram of experimental animal
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Table 3 Accuracy of Dpnet test classification
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Table 4 Comparison results of different methods
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Table 5 Comparison of ipsilateral stride parameters of different

animals
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Fig.10 Changes of distance between the legs on the same side of quadruped
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Table 6 Comparison of quadruped stride frequency parameters
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Fig.11 Knee joint vector diagram of quadruped
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Fig.12 Changes of knee joint angle of quadruped
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Fig.13 The gait duty cycle diagram of quadruped in one cycle
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Table 7 The gait duty cycle parameters of quadruped in one cycle
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