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WeedNet-v7: A Dense Multi-Scale Weed Detection Framework
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Abstract

Weed object detection has long been regarded as a highly challenging task due to its multi-scale, multi-category, and
multi-morphological nature. Weeds of the same category exhibit significant differences in size and morphological
features at different growth stages, and under natural conditions, weeds often grow densely. However, mainstream
object detection frameworks such as YOLOV7 do not excel in handling dense multi-scale tasks, especially in small
object detection tasks. In response to this issue, we propose a novel object detection framework called WeedNet-v7,
built upon the YOLOvV7 architecture. In WeedNet-v7, we introduce a new branch that generates an additional set of
(160*160*3) anchor boxes, specifically designed to address the challenges of dense object detection tasks.
Correspondingly, we incorporate three different-sized anchor boxes to detect objects of varying scales. Furthermore,
we design a multi-channel attention mechanism to enhance small object detection performance. Comparative results
in terms of mAP@0.5 show that YOLOvV7 achieves an mAP of 83.42% on our dataset, while WeedNet-v7 outperforms
it with an mAP of 85.31%. While our network framework does require higher computational resources compared to
YOLOV7, it maintains an FPS above 20, meeting real-time weed detection demands, and significantly improving
detection accuracy.
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