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A study of futsal ball detection method using
fixed-point camera images
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Abstract: While video-based futsal analysis has advanced, image-based analysis faces challenges due to the ball’s small size, high
speed, and occlusion. This study proposes a ball detection method using YOLO for player detection, mask processing, inter-frame
difference, and template matching with fixed-point camera images. By eliminating unnecessary human regions, the method
efficiently detects the ball’s position and trajectory, enabling accurate visualization. However, challenges remain, such as false
detections caused by player occlusion and inadequate mask processing. Improving these aspects will enhance detection accuracy

and reliability in futsal tactical analysis.
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Figure 1 Procedures
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Figure 2 Futsal match video (original image)
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Figure 3 Human detection using YOLO
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Figure 4 Masks for human regions
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Figure 5 Mask for bench region
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Figure 6 White extraction
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Figure 7 (b)interframe difference
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Figure 8 (b)interframe difference
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Figure 9 (a) Masking result
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Figure 11 (a) Ball with white extraction
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Figure 12 (b) Ball without white extraction
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Figure 13 (a) Example of successful template matching
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Figure 14 (a) Example of successful template matching

X 15 (7 v 7 b— b~ v F o 7K

Figure 15 (a) Example of template matching failure
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Figure 16 (b) Example of template matching failure
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Table 3.1 Euclidean distance of the ball's center of gravity

Mean SD Min Median Max

(@At 7463 5763 0.0 644.9 1878.0
L7=5E
byH G 5066 5076 1.4 395.3 1874.9
Lwnga
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