International Journal of Engineering & Extended Technologies Research (IJEETR)

‘td [ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |
N7 ¢
\'f ¥ )
%;ﬁ 9 & | Volume 8, Issue 2, March - April 2026 |
Uyt s

IJEETR DOI:10.15662/IJEETR.2026.0802238

Drone Based Crop Health and Disease Monitering

Ms. R. Jagavi, Mr. K. Madhavan, Mr .M. Selvam, Mr. K. Seethapathi , Mr. P .Vivek
Assistant Professor, Gnanamani College of Technology, Namakkal, Tamil Nadu, India

B. Tech, Student, Department of Agricultural Engineering, Gnanamani College of Technology, Namakkal,
Tamil Nadu, India

B. Tech, Student, Department of Agricultural Engineering, Gnanamani College of Technology, Namakkal,
Tamil Nadu, India

B. Tech, Student, Department of Agricultural Engineering, Gnanamani College of Technology, Namakkal,
Tamil Nadu, India

B. Tech, Student, Department of Agricultural Engineering, Gnanamani College of Technology, Namakkal,

Tamil Nadu, India

Publication History: Received: 25.02.2026; Revised: 20.03.2026; Accepted: 25.03. 2026; Published: 28.03.2026.

ABSTRACT: The rapid advancement of precision agriculture has created opportunities to enhance crop productivity
through intelligent monitoring systems. Crop diseases remain a significant challenge, often leading to substantial yield
losses if not identified at an early stage. This paper presents a drone-based crop health monitoring system that integrates
image processing techniques to detect plant diseases efficiently. The proposed system employs an unmanned aerial
vehicle equipped with a high-resolution camera and a Raspberry Pi processing unit to capture and analyze crop images
in real time. The acquired images are processed using computer vision algorithms to identify variations in color,
texture, and structural patterns associated with disease symptoms. The system offers a cost-effective and scalable
solution that minimizes manual intervention while improving detection accuracy. Experimental observations indicate
that the proposed approach significantly reduces monitoring time and enhances decision-making for farmers. This work
contributes to the development of smart agricultural practices by combining aerial surveillance with embedded image
analysis.

KEYWORDS: Precision Agriculture, Drone Monitoring, Image Processing, Crop Disease Detection, Raspberry Pi,
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I. INTRODUCTION

Agriculture continues to play a crucial role in sustaining the global population, yet it faces persistent challenges due to
crop diseases and environmental stress factors. Early

detection of plant diseases is essential to prevent large-scale damage and ensure optimal yield. Conventional methods
of crop monitoring rely on manual field inspection, which is labor-intensive, time-consuming, and often inaccurate
when applied to large agricultural areas. The integration of modern technologies such as unmanned aerial vehicles and

embedded systems has opened new possibilities for efficient crop surveillance. This study proposes a drone-based
monitoring system designed to capture high-resolution images of crops and analyze them using image processing
techniques. The objective is to provide a reliable and automated method for detecting disease symptoms at an early
stage, thereby supporting farmers in implementing timely and effective interventions.

Il. LITERATURE REVIEW
Recent research in precision agriculture has extensively explored the use of unmanned aerial vehicles (UAVs) for crop
health assessment and disease detection. Chin [1] presented a comprehensive systematic review of drone-based plant

disease detection methods, highlighting the advantages of aerial platforms in achieving wide-area coverage and early
identification of disease symptoms. The study also emphasized key challenges such as illumination variability,
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occlusions within dense canopies, and the need for robust algorithms capable of handling field-scale heterogeneity.
These findings establish the relevance of UAV platforms as an effective monitoring tool while underscoring the
practical constraints faced in real-world deployments.

Multispectral imaging has been widely adopted in UAV-based agricultural monitoring due to its ability to capture
physiological information related to vegetation vigor. Reddy [2] demonstrated the effectiveness of drone-based
multispectral imaging for precision agriculture applications, showing strong correlation between spectral indices and
crop condition. However, the requirement for specialized sensors, calibration procedures, and higher operational costs
limits the scalability of multispectral solutions, particularly for small and medium-scale farmers. This motivates the
exploration of low-cost alternatives that can deliver acceptable performance under practical constraints.

A broader perspective on crop attribute monitoring technologies was provided by Li [3], who reviewed sensing
modalities and analytics approaches for modern agriculture. The study emphasized the trade-offs between sensing
fidelity, computational complexity, and deployability. RGB imaging was identified as a cost-effective modality capable
of capturing visible stress indicators such as discoloration and canopy non-uniformity, albeit with sensitivity to
environmental conditions. This insight supports the feasibility of RGB-based monitoring when complemented by
appropriate preprocessing and normalization strategies.

Learning-based disease detection methods using UAV-acquired RGB imagery have gained attention in recent years.
The work reported in [4] integrated deep learning with UAV RGB images for automated detection of downy mildew,
demonstrating improved detection performance under controlled acquisition settings. Similarly, Saravanakumar and
Prabhu [5] proposed an Al-powered crop health monitoring framework combining drone image processing with
machine learning techniques, achieving enhanced detection accuracy. Despite their promising performance, such
approaches require substantial labeled datasets, computational resources, and careful model tuning, which may hinder
real-time deployment in resource-constrained environments.

In summary, existing literature demonstrates the effectiveness of UAV platforms for crop health monitoring using
multispectral sensing and learning-based analytics, while also revealing practical limitations related to cost, data
requirements, and field robustness. The proposed work differentiates itself by focusing on a deployable, low-cost UAV-
based framework using RGB imaging and classical image processing, emphasizing illumination-aware preprocessing,
vegetation region isolation, and region-wise abnormality detection. This design choice aims to bridge the gap between
research-grade solutions and practical systems suitable for routine agricultural operations.

I1l. RESEARCH METHODOLOGY

The proposed project presents a deployable unmanned aerial vehicle (UAV)-based framework for field-scale crop
health and disease monitoring using RGB imaging and computer vision techniques. The primary objective is to provide
a practical, low-cost solution that enables rapid assessment of spatial crop variability and early identification of
abnormal vegetation regions. The system is designed to support routine agricultural surveillance by combining aerial
data acquisition with a modular image analytics pipeline optimized for field conditions.

The overall framework consists of three principal layers: (i) aerial sensing, (ii) ground-station analytics, and (iii)
visualization and decision support. The aerial sensing layer employs a UAV equipped with an RGB camera to capture
nadir-view images of crop canopies along pre-planned flight paths. Mission planning is performed to ensure consistent
ground sampling distance, adequate image overlap, and uniform coverage across the field, thereby improving the
reliability of downstream analysis.

At the ground-station analytics layer, the acquired imagery is subjected to illumination-aware preprocessing to mitigate
the effects of variable sunlight conditions and sensor noise. Vegetation regions are isolated from background elements
such as soil and pathways to constrain the analysis to canopy pixels. The system then computes region-wise color and
texture descriptors that capture visible manifestations of crop stress, including discoloration, patchiness, and canopy
non-uniformity. A region-based abnormality analysis is performed by comparing local feature distributions against
reference healthy baselines derived from representative field patches. This enables the identification of spatially
localized stress-prone zones without requiring extensive labeled training data.The visualization and decision support
layer generates intuitive crop health maps by projecting detected abnormal regions onto the original aerial imagery.
These maps facilitate rapid situational awareness and guide targeted ground inspection and localized agronomic
interventions. The modular design of the framework allows incremental enhancements, such as temporal analysis
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across growth stages, integration of geo-referencing for precise localization, and coupling with variable-rate treatment
mechanisms.

The proposed project emphasizes affordability, operational simplicity, and scalability. By relying on widely available
RGB imaging hardware and classical computer vision methods, the system lowers the entry barrier for adopting
precision agriculture technologies in resource-constrained farming environments. The framework is intended as a
screening tool to prioritize regions for closer inspection, thereby optimizing labor deployment and enabling timely
preventive actions to mitigate yield loss

IV. SYSTEM METHODOLOGY

The methodology of the proposed system is based on aerial image acquisition followed by on-board image analysis.
The drone is deployed over the agricultural field to capture images at predefined altitudes, ensuring adequate coverage
and resolution. The captured images are transmitted to the Raspberry Pi, where preprocessing techniques such as noise
reduction and contrast enhancement are applied to improve image quality. The processed images are then subjected to
segmentation methods to isolate regions of interest, particularly leaf surfaces. Feature extraction techniques are used to
analyze variations in color distribution, texture patterns, and structural irregularities. These features are compared
against predefined thresholds to identify the presence of disease symptoms. The system operates in a semi-automated
manner, providing results that can be stored or displayed for further evaluation.

a. System Design and Implementation

The proposed system integrates both hardware and software components to achieve efficient performance. The
hardware setup consists of a drone platform equipped with propulsion units, a power supply system, a Raspberry Pi
module, and a camera sensor. The Raspberry Pi serves as the central processing unit, handling image acquisition and
processing tasks. On the software side, the system is developed using Python programming language, incorporating
image processing libraries such as OpenCV. The implementation process involves capturing aerial images, converting
them into appropriate formats, and applying filtering, segmentation, and feature extraction techniques to detect
anomalies in crop health. The system is designed to be lightweight and energy-efficient, allowing it to operate
effectively within the constraints of drone-based applications. The integration of hardware and software ensures
seamless data acquisition and analysis in real time.

IV. RESULTS AND DISCUSSION

The experimental results demonstrate that the proposed system is capable of detecting visible symptoms of crop
diseases with satisfactory accuracy. The system successfully identifies variations in leaf color, including yellowing,
spotting, and discoloration, which are indicative of potential infections. The use of aerial imaging enables rapid
coverage of large agricultural areas, significantly reducing the time required for monitoring compared to traditional
methods. The performance of the system is influenced by environmental factors such as lighting conditions, wind
stability, and camera resolution. Despite these challenges, the system provides consistent and reliable outputs, making it
suitable for practical deployment in agricultural fields. The analysis confirms that the integration of drone technology
with image processing enhances the efficiency and effectiveness of crop disease monitoring.
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Fig. 1. Block diagram of the proposed UAV-based crop health and disease monitoring system.
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Fig. 2. Workflow of the proposed method for crop health and disease monitoring.

Fig. 3. Sample aerial image of the crop field captured by the UAV.

V. CONCLUSION

This paper presents a drone-based crop health monitoring system that utilizes image processing techniques for efficient
disease detection. The integration of aerial imaging and embedded processing provides a modern solution to the
challenges faced in traditional agricultural practices. The system reduces the need for manual inspection, improves
monitoring speed, and enhances the accuracy of disease identification. The results demonstrate the feasibility and
effectiveness of the proposed approach in real-world agricultural scenarios. With further enhancements and
technological integration, the system has the potential to play a significant role in advancing precision agriculture and
ensuring sustainable crop production

VI. FUTURE WORK

The future development of this system can focus on incorporating machine learning and deep learning algorithms to
improve the accuracy and automation of disease detection. The integration of real-time communication systems can
enable instant transmission of results to farmers through mobile applications. Advanced sensors, including multispectral
and thermal cameras, can be used to detect diseases at an early stage before visible symptoms appear. Autonomous
navigation systems can further enhance the efficiency of drone operations by enabling pre-programmed flight paths and
obstacle avoidance. The system can also be expanded to include yield prediction, soil analysis, and irrigation
management, contributing to a comprehensive smart farming solution. These advancements will transform the proposed
system into a fully intelligent agricultural monitoring platform.
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