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Abstract: Backstroke, as a key event in competitive swimming, yet related studies focusing on the individualized
kinematic characteristics of elite backstroke athletes remain limited. This study employs the Qualisys (Oqus700) 3D
motion capture system to analyze the backstroke technique of elite Chinese swimmer Wang Xueer during the
mid-swim phase, with the aim of revealing the kinematic characteristics of her technique during the mid-swim phase
and providing directions for technique optimization. The results indicate that the kinematic characteristics of Wang
Xueer's backstroke during the mid-swim: (1) insufficient head stability due to unstable arm technique, asymmetry in
shoulder and hip rotation, and also instability rotation in hip joint; (2) being right-handed, exhibiting a strong
reliance on the right side, while the left arm existing the following issues such as an excessive shoulder rotation
angle, a reduced elbow joint angle, shallow pulling depth, and unstable pulling width; (3) showing a good
coordination between arm and leg rhythms, with a slightly excessive kicking amplitude; (4) being a stroke-dominant
swimming player. Based on these findings above, it is suggested that improvements would be made in head posture

control, shoulder-hip coordination mechanism optimization, and the balance training of force between both sides to
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further enhance her competitive performance in swim.

Keywords: kinematic characteristics; backstroke; mid-swim technique; three-dimensional motion capture; Wang Xueer
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