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[Purpose] The purpose of this study was to develop algorithms and software that can track the
trajectory of table tennis balls using image-processing algorithms to obtain information quickly for under
and establish tactics used in table tennis. [Methods] The algorithms used in the field of computer

vision were applied on two matches played by novice and two matches during international

competitions by elite athletes. Reliability analysis was performed by comparing the table tennis ball

bounce frequency in each zone obtained through the automatic method and the manual method.
[Results] The mean reliability of the two novice games was only 85.1 + 3.69%, total error was 14.9 +
3.69%, overestimation error was 52.2 £ 9.78%, and underestimation error was 47.8 * 9.78%. While the
mean reliability of the two international tournaments was 71.8 + 0.87%, the total error was 28.2 + 0.87%,
overestimation error was 820 * 8.03%, and underestimation error was 19.2 + 7.75%. [Conclusion]

Although the target reliability of algorithms and software developed in this study was achieved only in

novice competitions with 80%, the over-estimation errors were generally high in international

competitions, showing the potential for further improvement.
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Fig. 2. The process of extracting a table tennis ball
candidate area after detecting a moving object
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Table 1. Reliability analysis results

Variables Setl Set2 Set3 Set4 Set5 M SD

REL 849 91.1 821 8.1 - 851 3.69

OEE 50.0 688 450 450 - 522 978

Ama UEE 500 313 550 550 - 478 978
TE 151 89 179 179 - 149 3.69

REL 705 732 71.8 718 71.6 718 087

Hlite OEE 929 725 878 748 878 82.0 803

UEE 196 275 7.5 220 9.0 192 775
TE 295 268 282 282 284 282 0.87

Ama=Amateur, REL=Reliability, OEE=Over Estimation Error, UEE=
Under Estimation Error, TE=Total Error, M=Mean
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Fig. 5. The scene where the current bounce position and
movement trajectory of the table tennis ball are detected
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