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Improved UKF table tennis trajectory prediction algorithm

YIN Duo, DING Wenlong, QIU Song

(Institute of Communication and Electronic Engineering, East China Normal University, Shanghai 200241, China)

[ Abstract] When large change exists in the trajectory during the motion of table tennis, the prediction results from UKF in a short
time will be biased. In this paper, an improved UKF trajectory prediction algorithm based on UKF and simple sport model (SPM)
is proposed. The UKF is used to predict the trajectory before the collision, and the position of the table tennis ball’s landing point
and the motion state quantity are obtained, and the collision rebound model and the kinematics model are used to track table tennis.
The improved algorithm is tested on the trajectory of high—speed moving table tennis in real scenarios, the results are compared with
the prediction results of the traditional UKF algorithm. The experimental results show that the proposed improved algorithm can better
reduce the trajectory error after collision. The overall algorithm is simple and has low hardware requirements. It can realize real-time

prediction and has good robustness.
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Fig. 1 Force analysis diagram during the moving of table tennis
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Fig. 2 Comparison of results with different algorithms
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