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A Study on the Compensation Methods of Object Recognition Errors
for Using Intelligent Recognition Model in Sports Games
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Abstract This paper improves the possibility of recognizing fast-moving objects through the YOLO (You
Only Look Once) deep learning recognition model in an application environment for object recognition
in images. The purpose was to study the method of collecting semantic data through processing. In the
recognition model, the moving object recognition error was identified as unrecognized because of the
difference between the frame rate of the camera and the moving speed of the object and a
misrecognition due to the existence of a similar object in an environment adjacent to the object. To
minimize the recognition errors by compensating for errors, such as unrecognized and misrecognized
objects through the proposed data collection method, and applying vision processing technology for the
causes of errors that may occur in images acquired for sports (tennis games) that can represent real
similar environments. The effectiveness of effective secondary data collection was improved by research
on methods and processing structures. Therefore, by applying the data collection method proposed in
this study, ordinary people can collect and manage data to improve their health and athletic

performance in the sports and health industry through the simple shooting of a smart-phone camera.
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Fig. 1. Two types of Recognition Errors
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Fig. 2. Trajectory Difference according to the
number of Frames Per Second
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Fig. 4. Recognition Error due to Afterimage

Fig. 5. Position Error according to the Shooting Angle
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Fig. 6. Recognition Model System for Data Collection
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(b) Hough Line Transformation of Image

Fig. 7. Court Line Detection Results
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Where, (x, y) pixel coordinate, (X, Y) world
coordinate, H denotes Homography Matrix
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Fig. 10. Video frame for determining Ball In and Out
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Table 1. Recognition Results of Ball Bounce Detection

Orignal Model Data Un-. ' MisT '
Image Recognition|Recognition
Total frame 68 94 38 12
Total bounce 10 14 6 2
Bounce errors 36 48 18 6
(overlap)
Bounce' errors 12 20 1 3
(after image)
Bounce errors
Gn / oup) 10 12 3 1
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