( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 6, Issue 4, January 2026 Impact Factor: 7.67

Development of an Intelligent Robotic System for
Pesticide Application in Agricultural Fields: A

Comprehensive Review

Vinodkumar P. Patil', Rahul M. Patil’, Jagruti S. Patil’, Sayyed Dawood Shafakeet’
Assistant Professor, , Department of E& TC Engineering'*?
PG Student, Department of E&TC Engineering®
Gangamai College of Engineering, Nagaon

Abstract: The integration of intelligent robotic systems in precision agriculture has revolutionized
pesticide application, addressing critical challenges of chemical overuse, environmental contamination,
and economic inefficiency. This review examines recent advances in autonomous robotic platforms,
computer vision technologies, sensor integration, and intelligent decision-making algorithms for targeted
pesticide delivery. We analyze the evolution from conventional broadcast spraying to precision spot-
spraying systems, emphasizing the role of artificial intelligence, machine learning, and real-time sensing
in optimizing chemical usage. The paper synthesizes current research on mechanical design, navigation
systems, detection algorithms, and spraying mechanisms while identifying key challenges in field
deployment, including real-time processing, obstacle avoidance, and varying environmental conditions.
Future directions highlight the convergence of robotics, 10T, and deep learning for creating fully
autonomous, sustainable pest management solutions.
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