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Abstract

Badminton is a sport that demands a high degree of coordination between physical power
and technical precision, particularly in executing fundamental strokes such as the
forehand clear and serve. These techniques play a critical role in determining a player's
tactical and technical efficiency. This study aims to conduct an in-depth kinematic
analysis of the Clear and Serve techniques, examining how specific biomechanical
variables—including joint angles, racket speed, and weight transfer timing—affect
execution accuracy. A sample of 12 elite national-level players (both male and female)
participated in the study. High-speed video capture and a Vicon 3D motion tracking
system were utilized, alongside advanced software tools such as Visual3D and Kinovea.
Additionally, qualitative data were collected through structured questionnaires
administered to both players and coaches. The results revealed statistically significant
correlations between the examined variables and performance accuracy. Furthermore,
training protocols based on motion analysis were shown to enhance technical outcomes.
This research offers valuable scientific insight for the development of evidence-based

training interventions in competitive badminton.
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