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[Abstract]

This study develops a YOLOv8m-based object detection system to reliably detect shared electric scooters abandoned or illegally
parked on urban sidewalks. To address the complexities of real-world road environments, a context-aware augmentation strategy
was designed and implemented. Three distinct datasets were constructed and trained: the original electric scooter dataset, a
conventionally augmented dataset, and a proposed dataset incorporating customized augmentation modules that simulate specific
scenarios such as fallen/tilted orientations, strong shadows, and partial occlusions. Under identical training configurations, the
proposed method achieved superior performance with a Precision of 0.9295, a Recall of 0.8829, and an mAP@50-95 of 0.6442.
These results demonstrate that a strategy reflecting various abnormal urban conditions at the data level is highly effective in
reducing missed detections and enhancing the generalization performance of the model.
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Fig. 2. Comparison of mMAP@50-95 across different data
augmentation methods
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Table 2. Performance result by data augmentation technique

Aug. Methods Precision Recall mAP@50-95
No Aug. 0.9246 0.6683 0.5292

Conventional 0.8563 0.7270 0.5670
Proposed 0.9295 0.8829 0.6442
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Fig. 3. Sample detection results by data augmentation technique (Model A: No Aug., Model B: Conventional, Model C: Proposed)
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