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Abstract: Accurate eye movement trajectory tracking of tennis players remains challenging due to rapid eye
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motion and concentrated contribution of fixation points. The existing segmentation algorithms are difficult
to accurately identify the trajectory due to local grayscale similarity, which affects the precision. To ad-
dress this, we propose an optimized video image threshold segmentation method to enhance tracking accu-
racy and real-time performance for athlete training. Using GoPro HERO12 Black cameras, we captured
video data from professional tennis players at Minnan Normal University. The foreground images were ob-
tained via Tsallis relative entropy-based multi-threshold segmentation and fed into a deep learning model
combining convolutional neural networks and attention mechanisms for feature extraction and optimiza-
tion. A regularization term was introduced to mitigate overfitting and refine feature output. Experimental
results demonstrate that our method effectively segmented the foreground images, producing clear and ac-
curate eye movement trajectories that closely aligned with the ground truth, validating its superior thresh-
old segmentation capability. The optimized model exhibits stable convergence, with loss values approac-
hing zero with the training rounds, ensuring high efficiency and precision in trajectory tracking.
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