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Abstract:

Self-localization using ArUco markers is widely used for autonomous mobile robots.

However, motion blur and defocusing caused by the robot’s movement significantly degrade the

marker recognition rate in conventional OpenCV-based processing. To address this issue, this paper

proposes a robust marker recognition method that combines region specification using YOLOv5

with a high-luminance margin extension. Specifically, the marker’s bounding box is detected and

cropped using YOLOv5, and a pure white margin is added around the cropped region before

executing the ArUco detection algorithm. Experimental results evaluating varying margin sizes

(0% to 75%) on blurred images showed that adding an appropriate margin (approximately 30%)

significantly improves the recognition rate compared to conventional methods. Furthermore, we

discuss the mechanism behind this optimal value, demonstrating that while a margin is necessary

to separate the marker edge from the image boundary , an excessive margin negatively affects the

adaptive thresholding process by excessively raising the average luminance.
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