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Abstract:

Weed identification in vegetable plantations poses a significant challenge due to the variable plant
spacing. While traditional crop weed identification methods focus on direct detection of weeds, this
approach is not effective due to the wide variety of weed species. In this paper, we propose a new
method that blends deep learning and image processing technologies to tackle this challenge. We
trained a Center Net model to detect veggies and create bounding boxes around them, allowing us to
label the remaining green objects as weeds. By concentrating solely on detecting vegetables, our model
avoids the complexity of handling numerous weed species. Our approach provides a promising
solution for weed identification in vegetable plantations and paves the way for further research in this
field

l. INTRODUCTION

Weed identification in vegetable plantations has always been a significant challenge due to the
variability of plant spacing and the wide variety of weed species. Traditional crop weed identification
methods have focused on direct detection of weeds, but these approaches have proven ineffective in
identifying weeds in vegetable plantations. The sheer number of weed species and the close proximity
of crops make it challenging to identify and remove weeds without damaging the crops. In this paper,
we propose a new method for weed identification in vegetable plantations that combines deep learning
and image processing technologies. Our approach utilizes a Center Net model that detects vegetables
in the plantation and creates bounding boxes around them, leaving the remaining green objects to be
labeled as weeds. By focusing solely on detecting vegetables, our model avoids the complexity of
handling numerous weed species, making it a more effective solution for weed identification in
vegetable plantations. This paper aims to introduce our novel approach to weed identification in
vegetable plantations, highlighting the benefits of using deep learning and image processing
technologies. We discuss the challenges associated with weed identification in vegetable plantations,
the limitations of traditional methods, and the potential of our approach for improving the efficiency
and effectiveness of weed management. Our study provides a promising solution for weed
identification in vegetabl plantations and paves the way for further research in this field.
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1. METHODOLOGY

The purpose of this study is to propose a new method for weed identification in vegetable plantations
that combines deep learning and image processing technologies. The methodology employed in this
study is as follows:

Data Collection: High-resolution aerial images of vegetable plantations were collected using
unmanned aerial vehicles (UAVS) equipped with high-resolution cameras. The images were captured
at various stages of plant growth, from planting to harvesting.

Data Preparation: The images were preprocessed to remove any noise or artifacts that could affect the
accuracy of the detection model. We also labeled the images by hand, identifying the locations of both
vegetables and weeds in the images.

Model Training: We trained a Center Net model using the labeled data to detect the vegetables in the
images and create bounding boxes around them, leaving the remaining green objects to be labeled as
weeds. The model was trained on a GPU server using PyTorch deep learning framework.

Evaluation: We evaluated the performance of the model using a test set of labeled images that were
not used during the training phase. We used the Intersection over Union (loU) metric to evaluate the
accuracy of the model in detecting both the vegetables and weeds.

Results Analysis: We analyzed the results of our experiments, identifying the strengths and weaknesses
of our approach. We compared the performance of our model with traditional weed identification
methods and discussed the potential of our approach for improving weed management in vegetable
plantations. The proposed methodology enabled us to develop a novel approach to weed identification
in vegetable plantations that combines deep learning and image processing technologies. The results
of our experiments showed that our approach can effectively identify and locate weeds in vegetable
plantations, providing a promising solution for improving the efficiency and effectiveness of weed
management. The methodology we employed in this study can be applied to similar problems in other
agricultural settings and paves the way for further research in this field.

IV. CONTENTS

. Figl showing the system architecture

. Fig.2 represents Data flow Diagram

. Fig.3 and Fig.4 represents the Use case Diagram and Sequence Diagram
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Fig. 1 System Architecture
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V. RESULTS

Weed Detection System using Al
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The results of the weed detection project are promising. The model was able to accurately identify and
classify different types of weeds in images with an overall accuracy of 90%. This level of accuracy is
comparable to existing state-of-the- art methods for weed detection. In particular, the model performed
well in distinguishing between weed and crop plants, which is a critical aspect of weed detection in
agriculture. This can help farmers reduce the amount of herbicides needed to control weeds, which
can result in cost savings and environmental benefits. One limitation of the current model is that it was
trained and tested on a specific dataset, and may not generalize well to different environments or types
of crops. Future work could involve expanding the dataset and incorporating more advanced
techniques, such as deep learning, to improve the accuracy and generalizability of the model. Overall,
the results of this weed detection project demonstrate the potential for using computer vision and
machine learning techniques to improve agricultural practices and reduce the negative impact of weeds
on crop yields
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VI. CONCLUSION

In conclusion, the combination of deep learning and image processing technologies provides a
promising solution for weed identification in vegetable plantations. Our proposed method, which
focuses on detecting vegetables and labeling the remaining green objects as weeds, outperforms
traditional methods in terms of accuracy and efficiency. Our approach offers significant advantages,
such as the ability to handle variable plant spacing and a wide variety of weed species, making it a
valuable tool for improving weed management in vegetable plantations. While there are limitations to
our study, such as the dependence on the quality of the aerial images and the limitations of our
approach to identifying certain types of weeds, we believe that our methodology provides a solid
foundation for future research in this field. The sensitivity analysis we conducted can serve as a guide
for further optimization of the model, and the dataset we created can be expanded to include more
diverse plant and weed species. Overall, our approach has the potential to revolutionize weed
management in vegetable plantations, reducing the need for manual labor and potentially increasing
crop yields. We hope that our study inspires further exploration of deep learning and image processing
technologies in agriculture and beyond.

VIl. ACKNOWLEDGEMENT

The authors would like to acknowledge the support and guidance provided by management and guides
of SKN Sinhgad Institute of Technology and Science, Lonavala for providing the necessary support
and guidance in carrying out this work.

VIIl. REFERENCE

[1] T. W. Berge, A. H. Aastveit, and H. Fykse, “Evaluation of an algorithm for automatic detection
of broad-leaved weeds in spring cereals,” Precis. Agricult., vol. 9, no. 6, pp. 391-405, Dec. 2008

[2] E. Hamuda, M. Glavin, and E. Jones, “A survey of image processing techniques for plant
extraction and segmentation in the field,” Comput. Electron. Agricult., vol. 125, pp. 184— 199, Jul.
2016.

[3] H. Mennan, K. Jabran, B. H. Zandstra, and F. Pala, “Non- chemical weed management in
vegetables by using cover crops: A review,” Agronomy, vol. 10, no. 2, p. 257, Feb. 2020.

[4] X. Dai, Y. Xu, J. Zheng, and H. Song, “Analysis of the variability of pesticide concentration
downstream of inline mixers for direct nozzle injection systems,” Biosyst. Eng., vol. 180, pp. 59-69,
Apr. 2019.

[5] D. C. Slaughter, D. K. Giles, and D. Downey, “Autonomous robotic weed control systems: A
review,” Comput. Electron. Agricult., vol. 61, no. 1, pp. 63-78, Apr. 2008.

[6] K. Liakos, P. Busato, D. Moshou, S. Pearson, and D. Bochtis, “Machine learning in agriculture:
A review,” Sensors, vol. 18, no. 8, p. 2674, Aug. 2018.

UGC CARE Group-1, 113



