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In this paper, we show that: 
	Field
	:
	Computer Vision

	Topic
	:
	Lightweight and Efficient Vehicle Detection Using Improved YOLOv10n with Multi-Scale Attention

	Brief Background
	:
	Urban traffic congestion caused by increasing vehicle usage demands real-time and accurate vehicle detection systems. Object detection models, particularly the YOLO family, have been widely used in intelligent transportation due to their speed and accuracy. However, current lightweight models like YOLOv10n often struggle in complex environments involving scale variation and occlusion.

	Research Problem
	:
	Despite the efficiency of YOLOv10n, its performance degrades in scenarios with scale variation, cluttered backgrounds, or partial occlusion. Existing attention mechanisms either add too much computational overhead or fail to retain fine-grained features necessary for precise vehicle detection in real-world traffic scenes.

	Overview of Method
	:
	This study introduces a modified YOLOv10n framework enhanced with a novel Expanded Refinement Efficient Multi-Scale Attention (ER-EMA) module. The ER-EMA integrates two components: the Expanded Convolution Inverted Block (ECIB) and the Convolutional Refinement Block (CRB). Together, these modules improve feature representation while maintaining a lightweight architecture suitable for edge devices.

	Significant finding
	:
	The enhanced YOLOv10n model improves mAP@50 by 1% and reduces parameters by 0.1M on the Vehicle-COCO dataset. On UA-DETRAC, it achieves a 4% mAP@50:95 gain while reducing parameters by 0.2M and computational cost by 0.4 GFLOPS—outperforming baseline YOLOv10n and several state-of-the-art models in both accuracy and efficiency.
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