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Abstract

This research addresses the critical challenge of weed management in agriculture through an innovative pipeline
leveraging customized YOLOv7! and Slicing Aided Hyper Inference (SAHI)® algorithms. The focus on small weed
detection is facilitated by the lightweight SAHI library, enhancing object detection and instance segmentation.
Morphological operations within detection bounding boxes refine weed masks, enabling precise localization.

We estimate weed growth points using the center of gravity, further enhancing accuracy. Leveraging RGBD sensors
provides absolute depth information, allowing us to determine the world coordinates of weed growth points. This spatial
precision enables targeted interventions such as laser ablation or spray-based treatments, thereby optimizing crop
productivity.

Our dataset, generated in diverse field conditions, validates the efficacy of the proposed approach. Results demonstrate
an 87.5% accuracy for weed detection. The estimation of weed growth points achieves a remarkable 94% accuracy,
showcasing the effectiveness of our methodology in advancing precision agriculture practices. This research contributes
to the optimization of resource utilization and environmental sustainability in weed management.

Keywords: Weed Detection, small object detection, weed growth point estimation, slicing aided hyper inference,
YOLOV7.
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Fig. 1 Overview of the methodology



The 6™ CIGR International Conference 2024, May 19 - 23, 2024, Jeju International Convention Center (ICC JEJU), Jeju, Korea

I [ Inputs(640,640,32)

[ v

| [ConvZD_BN_SiLU(640,640,32)]

[Convzn_BN_siLU(320,320,64)]

I [Conv2D_BN_SiLU(320,320,64)]

| %onvZD_BN_SiLU(lGO,160,128]

| |

[ v

[I\dulti_Concat_Block(SO,SO,S 1 2)]—'?% SPP

| [Multi_Concat_B]ock(SO,SO,S 12)!

Concat + 1

- —

Backbone(YOLOV7)

Neck & Head(YOLOV7)

Neck & Head(Modified)

Concat +
Multi_Concat_Block
Y

A 4

| Cony Multi_Concat Block

. |

[ Transition Block(40,40,1024) ]

(e o

Conv2D +
UpSampling2D

[ Transition_Block ]

o

| {/lulti_Concat_Block(40,40,1024}—|-L[ Cony

Concat +
Multi_Concat_Block

| [ Transition_Block(20,20,1024) ]

I v

{/Kulti_Concat_Block(ZO,ZO,1024}

| '

Concat +
Multi_Concat_Block

YoloHead i

[ UpSampling2D ]

Transition_Block ]

(S

[ SPPCSPC

P

a6

v | ‘
S Concar+ : ‘
Multi_Concat_Block i ° -YOIOHead ‘7 ,

Fig. 2 Network architecture of WeedNet



