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Abstract: In recent years, the recurring invasions of locusts have emerged as a significant threat to global
agriculture, jeopardizing both crop yields and vast uncultivated lands. To address this pressing issue, this
research paper introduces an innovative approach that leverages artificial intelligence (Al) for real-time
locust management. Extensive investigations into locust behavior, life cycles, and existing management
techniques have informed the development of a novel swarm drone system capable of detecting and
eliminating locusts in farms using object detection and targeted pesticide spraying. The core technology
employed in the system is the YOLOVS algorithm, a convolutional neural network model renowned for its
robustness in object recognition. The coordinated actions of the swarm drones are facilitated by the
ArduPilot system, enabling efficient collaboration and synchronized locust eradication efforts. By
harnessing Al for locust detection and eradication, the proposed system demonstrates the potential to
significantly enhance efficiency and accuracy, thereby mitigating crop damage and elevating agricultural
yields. This research paper sheds light on a promising solution that amalgamates Al, drones, and object
detection to tackle the critical issue of locust management, fostering sustainable agricultural practices in
the face of mounting challenges.

Keywords: Locust Management, Artificial Intelligence (AI), Drone, Object Detection, Swarm Drone
System, YOLOVS Algorithm, ArduPilot System, Locust Detection, Locust Eradication, Crop Damage,
Agricultural Yields, Sustainable Agricultural Practices

REFERENCES

[1]. Band movement and thermoregulation in Schistocerca cancellata. Journal of Insect Physiology, 136, 104328.
Piou, C., Zagaglia, G., Medina, H. E., Trumper, E., Brizuela, X. R., &Maeno, K. O. (2022)

[2]. Simpson, S. J. (2022). A journey towards an integrated understanding of behavioural phase change in
locusts. Journal of Insect Physiology, 138, 104370.

[3]. Gross, M. (2021). How locusts become a plague.

[4]. Samil, H. M. O. A., Martin, A., Jain, A. K., Amin, S., &Kahou, S. E. (2020). Predicting regional locust
swarm distribution with recurrent neural networks.

[5]. Rejeb, A., Abdollahi, A., Rejeb, K., &Treiblmaier, H. (2022). Drones in agriculture: A review and
bibliometric analysis. Computers and Electronics in Agriculture, 198, 107017

[6]. Refaai, M. R., Dattu, V. S., Gireesh, N., Dixit, E., Sandeep, C. H., & Christopher, D. (2022). Application of
IoT-Based Drones in Precision Agriculture for Pest Control. Advances in Materials Science and Engineering,
2022.

[7]. Shah, F. M., &Razaq, M. (2020). From agriculture to sustainable agriculture: Prospects for improving pest
management in industrial revolution 4.0. Handbook of Smart Materials, Technologies, and Devices:
Applications of Industry 4.0, 1-18.

[8]. HC, Neha, and Jyoti R. Munavalli. "AUTOMATED REAL-TIME LOCUST MANAGEMENT USING
ARTIFICIAL INTELLIGENCE."

Copyright to IJARSCT DOI: 10.48175/IJARSCT-11430

www.ijarsct.co.in | 2581-9429 |
e\ IJARSCT /&

177

ISSN




(X
¥

IJARSCT

Impact Factor: 7.301

[9].

[10].
[11].
[12].
[13].
[14].

[15].
[16].

[17].

[18].

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 3, Issue 3, June 2023

Sharma, A., Vanjani, P., Paliwal, N., Basnayaka, C. M. W., Jayakody, D. N. K., Wang, H. C,
&Muthuchidambaranathan, P. (2020). Communication and networking technologies for UAVs: A survey.
Journal of Network and Computer Applications, 168, 102739.

del Cerro, J., Cruz Ulloa, C., Barrientos, A., & de Ledn Rivas, J. (2021). Unmanned aerial vehicles in
agriculture: A survey. Agronomy, 11(2), 203.

Swarm Robotic Behaviors and Current Applications

Melanie Schranz1*, Martina Umlauftl, Micha Sendel and Wilfried Elmenreich2*

A Survey on Aerial Swarm Robotics

Soon-Jo Chung , Senior Member, IEEE, Aditya Avinash Paranjape , Philip Dames , Member, IEEE,Shaojie
Shen , Member, IEEE, and Vijay Kumar, Fellow, IEEE

Security Considerations for Swarm Robotics Fiona Higgins, Allan Tomlinson and Keith M. Martin

A framework of space—time continuous models for algorithm design in swarm robotics by Heiko Hamann
and Heinz Worn

Communication in a Swarm of Miniature Robots: The e-Puck as an Educational Tool for Swarm Robotics by
Cristopher M Cianci,XavierRaemy and AlcheoriMartinoli

A Low-Cost Educational Platform for Swarm Robotics by Micael S. Couceiro, Carlos M. Figueiredo, J.
Miguel A. Luz, Nuno M. F. Ferreira

[19]. Social learning in swarm robotics by Nicolas Bredeche and Nicolas Fontbonne
[20]. Swarm Robotics: Past, Present, and Future [Point of View] Marco Dorigo, Guy Theraulaz, Vito Trianni
[21]. Benchmark of swarm robotics distributed techniques in a search task by MicaelS.Couceiroab Patricia
A.Vargasc Rui P.Rochaa Nuno M.F.Ferreira
[22]. Fundamental Collective Behaviors in Swarm Robotic by Vito Trianni& Alexandre Campo
Copyright to IJARSCT DOI: 10.48175/IJARSCT-11430 7 1ssn R 178
www.ijarsct.co.in 4| 2581-9429 |2

B\ IJARSCT ¢/




