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Abstract This study investigates tactile paving detection in road surface images acquired via bicycle-based participatory
sensing using compact cameras and the YOLO11 object detection model. Three detection models were trained and evaluated
using the original images as well as datasets preprocessed with grayscale conversion and CLAHE-based contrast enhancement.
The proposed approach achieved a maximum Precision of 0.828 and an mAP5, of 0.802, demonstrating robust detection perfor-
mance for images captured during bicycle travel. Furthermore, applying Non-Maximum Weighted (NMW) and Weighted Boxes
Fusion (WBF) for three-model ensemble post-processing suppressed multiple detections and improved accuracy, resulting in
a maximum Precision of 0.894 (+ 8.0 %) and an mAPs5y of 0.844 (+ 5.2 %).
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2.2 AFIOvIICEAT 3 EHRING C EREREIC L 38
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ole—J5T, K6B)IWRT LI, [ELOWRHERDHEIER
ENBGEERDHE. ZOFTEAV I FILETILDADIEL
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#-2< LT-FF-WBF (Linearity-triggered FF-WBF) %#2%3 3.
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