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Table Tennis Rotation Recognition and Measurement Method Based on
Improved YOLOv7-tiny

ZHANG Ke, JI Yunfeng
(School of Health Science and Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: Rotation is an inevitable movement state in the process of table tennis, and it is also a major factor in winning the game. The identi-
fication of table tennis trademarks is an important indicator for detecting the rotation state and speed of table tennis. Therefore, accurate identi-
fication of trademarks is of great significance. A lightweight improvement algorithm based on YOLOv7-tiny is proposed to solve the problems of
difficulty, low accuracy, and easy occurrence of false positives and missed detections in ball and trademark detection. Firstly, the Biformer at-
tention mechanism was added to the backbone network, which achieved dual capture of detail information and global information by combining
local attention and global attention. Next, replace the more lightweight CARAFE upsampling module, which is superior to traditional upsam-
pling methods, The CARAFE module recombines feature maps through content awareness, achieving high—quality upsampling while retaining
more details and contextual information. Finally, modify the loss function WIOU and assign appropriate weights to different error components
to make the loss calculation more flexible and accurate. The experimental results show that the accuracy and recall of the table tennis dataset
have been improved by 2.7% and 1.4% respectively, and the FPS value has increased by 13 frames/s, maximum rotational speed error is 5 rev/
s. While improving its accuracy and recall, its frame rate also increases accordingly, greatly meeting the effectiveness and real-time require-
ments of object detection.
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Fig.1 YOLOVv7-tiny network structure
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Fig.2 Schematic diagram of binocular imaging
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Fig.3 CARAFE structure
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Table 1 Validation of the effectiveness of each improved module

F1 BUHERERERIE

YOLOV7- FPS/
CARAFE Biformer WIOU P/% R/% mAP/%
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Table 2 Comparison of results of different object detection models

x2 AREBFEMNERERILR

fEiA P/% R/% mAP/% FPS/i/s
SSD 347 16.49 133 34
YOLOV4-tiny 56.6 67.4 36.1 40
YOLOVS 67.7 62.8 61.1 23
YOLOV7-tiny 89.7 84.7 88.7 106
YOLOVS 76.4 81.3 62.3 15
Ours 92.4 86.1 91.5 119
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Table 3 Comparison of improvement results for different loss func-

tions
K3 FEHRKEH B LRI L
K PR EL P/% R/% mAP/% FPS/li/s
CI0U 89.7 84.7 88.7 106
GIOU 83.7 82.8 83.9 147
DIOU 91.6 83.4 88.7 156
EIOU 87.6 79.8 85.0 158
WIOU 91.2 84.7 88.9 149
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Fig.7 Three—dimensional motion trajectory of the center point of the
trademark after completion
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Table 4 Comparison of rotation verification results
F4 HEEWITERLEE (#/s)
L 1 2 3 4
SBR{E 67 54 32 10
RN 62 56 29 11
R 5 2 3 1
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