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Abstract

Abstract: The traditional OpenPose model has good accuracy but slow speed in human posture detection.
In order to accelerate the detection speed and reduce the model on condition of the detection precision,
based on the traditional OpenPose model, the residual network with second-order term fusion is used to
extract the low-level features, the weights of the trained model are pruned by the L1 norm weight, and an
improved OpenPose model is proposed. Experiments show that when the detection accuracy is
approximately equal to original model, the model size reduces to about 8%, the parameters reduces by
nearly 83%, and the detection speed increases by 5 times. The improved OpenPose model is applied to
the physical fitness test of sit-ups, and the results show that the detection accuracy of the model can
reach 97%.
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Abstract: The traditional OpenPose model has good accuracy but slow speed in human posture detection.
In order to accelerate the detection speed and reduce the model on condition of the detection precision,
based on the traditional OpenPose model, the residual network with second-order term fusion is used to
extract the low-level features, the weights of the trained model are pruned by the L1 norm weight, and an
improved OpenPose model is proposed. Experiments show that when the detection accuracy is
approximately equal to original model, the model size reduces to about 8%, the parameters reduces by
nearly 83%, and the detection speed increases by 5 times. The improved OpenPose model is applied to the
physical fitness test of sit-ups, and the results show that the detection accuracy of the model can reach
97%.
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Fig. 11 Comparison of low-level feature and confidence
diagram
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Tab. 4 Model performance changes with different degree

of pruning
ZHHEY  RIR AR % R AR A(fls)
45 -6.1 +44
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Tab.5 Comparison of detection accuracy and speed of
different models

PGS A mAP/% FPS/( f/s)
Mask R-CNN 78.5 11.5
LN OpenPose 77.9 12.2
Quick-OpenPose 77.4 60.8
Mask R-CNN 76.7 8.6
Z AN OpenPose 76.4 11.3
Quick-OpenPose 73.9 56.9
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Fig. 12 Comparison of detection effects of the three models
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Tab. 6 Comparison of different model sizes
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