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Abstract

Speed skating requires maintaining proper posture during training to enhance
performance and reduce injury risk. Common posture issues in the knees and ankles
present challenges for beginners. With advancements in image processing and human
pose estimation, these technologies provide a new approach to quantifying posture
performance, supporting both teaching and learning.

This study uses OpenPose as a pose estimation tool, integrating image
processing and data analysis to evaluate knee and ankle angles during skating
practice. The research is divided into four stages: the first develops an automated
stride cycle detection system by analyzing key point coordinates; the second validates
the system's posture recognition accuracy against coach-provided Ground Truth; the
third generates detailed feedback on posture performance; and the fourth explores the
relationship between hip displacement and center-of-gravity shifts, using dynamic
thresholds to detect abnormalities and assess their impact on joint detection and
posture analysis.

Results show that the automated stride detection system achieves an F1 score of
71.13%, effectively identifying most stride cycles. Combining image processing and
pose estimation methods can quantify skating posture, analyze key features, and
provide actionable feedback to help learners improve. This study offers a systematic
approach to posture analysis for speed skating, with potential applications in other

sports and real-time systems.

Keywords: image processing, deep learning, human pose estimation, posture analysis,

speed skating
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