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Rebound model between spinning table tennis ball and table/racket
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(1. State Key Laboratory of Management and Control for Complex Systems, Institute of Automation,
Chinese Academy of Sciences, Beijing 100190, China;
2. Research Center of Precision Sensing and Control, Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China)
Abstract: Based on the stress, impulse, and impulse moment received by a spinning table tennis ball from the ta-
ble/racket in the rebound process, a concept of ‘critical friction angle’ is introduced and a criterion is put forward to
distinguish the types of the friction effects, thus a physical rebound model is built. In addition, a linear rebound model is
obtained through the learning algorithm and multiple linear regressions. Experiments and the error analysis validate the
effectiveness of the two rebound models.
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Fig. 1 Rebound phenomenon between the table tennis ball

and the table
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Table 1 The measured values of velocity and angular velocity

Vo/(m-s™h

wel (rad - s71)

5 Vi/(m-s™ 1 w;/ (rad - s71)
1 (0.92, —2.89, —2.46) T (—35.44,4.13,—7.29)T
2 (=0.20,-3.03,—-2.57)T  (—45.95,-43.76, —41.16)T
3 (0.45,-3.21,—2.60)T  (30.25,—23.41,-15.86)T
4 (0.72, —2.96, —2.61)T (47.27,2.32,12.83) "
5 (0.41,—3.14,—2.64)T  (=12.55, —77.00, —85.94)T
6 (0.29,-2.70, —2.50)T  (—33.25, -38.83, -43.38)T
7 (—0.27,-2.71,-259)T  (=37.32,-55.61, —52.33)T
8  (—0.41,-3.04,—2.86)T (—47.10,-23.22,-17.21)T
9  (—0.46,—2.64,—2.98)T  (—54.17,-59.29, —49.50)T
10 (—0.24,-3.07,—2.62)T  (—45.00, —26.57, —20.09)
11 (—0.52,-3.18,-2.68)T (—27.07,-51.55,—43.15)T
12 (0.35,—3.17, —2.64)T  (—53.60, —21.51, —19.13) "
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