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Virtual Sports Interaction System Based on Real-time Video Perception

LU Qi-Di"?, CHEN Zhi-Xiang™’, WEI Xin>’, GAO Zi-Yu'?, DING Hao-Ran’, ZHAO Hai-Feng’, ZHANG Yan'?’
(School of Computer and Electronic Information/School of Artificial Intelligence, Nanjing Normal University, Nanng 210023, China)
(School of Software Engineering, Jinling Institute of Technology, Nanjing 211169, China)
*(School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)
Abstract: A virtual sports interaction system based on real-time video perception is proposed in response to the problems
that traditional sports are limited by venues and equipment in the context of ongoihg COVID-19 response, and the related
products in the market are expensive and not scalable. The system is designed with a video data acquisition module and a
human joint point extraction module, which can acquire human joint point coordinates in combination with OpenPose and
capture human gestures and body movements im'real time. The action semantic understanding module includes motion
action understanding and drawigg actionkunderstanding. The former recognizes the motion action semantics depending on
the relative position relationship of the limb joints in motion. The latter generates the drawing action trajectories of wrist
joints as sketch images, uses AlexNet to recognize and classify them, and resolves them into the corresponding drawing
action semantics. The classification accuracy of the model is 98.83% in edge-side devices. A Unity-based sketch game
application is used as the visual interaction interface to realize motion interaction in a virtual scene. The system adopts the
interaction mode of real-time video perception to achieve home exercise and fitness without other external devices, which
is more participatory and interesting.
Key words: sketch recognition; action recognition; action semantics; virtual sports; human-computer interaction; edge

computing
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APV R A NVIDIA Jetson 373 T L3 (19K B 2, R
A B4 4% (full convolutional neural network,
FCNN), 5| A X438 Dy RE, $& w5 Y HE 3k e il A kIR
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