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Abstract - Agriculture, a cornerstone of global ) ) ) S
o ) water levels, soil moisture, and nutrient deficiencies
sustenance and economy, is increasingly threatened o ) )
) o ) ) using image processing and spectral data analysis.
by climate variability, nutrient degradation, pest _
) In parallel, the same drone system functions
outbreaks, and unforeseen natural disasters. To o )
- as a rapid disaster response tool. It can monitor flood-
mitigate these challenges and enhance both crop _ )
o ) N _ prone regions, assess drought severity, and evaluate
productivity and disaster resilience, this paper ) )
] ] post-disaster damage to agricultural zones. The
presents an integrated drone-based system titled ) ) _
o ) o gathered data is processed in real time and made
"Precision Agriculture and Rapid Disaster Response ) )
) ) o accessible to farmers, agricultural experts, and
Using Drone Technology." The primary objective is ) . _ _
disaster management authorities via a centralized

dashboard.

Experimental results show high accuracy in

to support farmers and society with real-time,
actionable data for improving crop yield, detecting
plant diseases, and enabling swift disaster ) o i
disease prediction and anomaly detection, as well as
management.

efficiency in disaster impact assessment. This dual-
The proposed system employs Unmanned

Aerial Vehicles (UAVs) equipped with high-

resolution cameras and environmental sensors to

purpose drone system not only enhances sustainable
farming practices but also provides critical support

) ) during environmental emergencies, contributing to
perform dual roles: continuous agricultural ) ) )
o o long-term agricultural security and community
monitoring and dynamic disaster response. For

_ i - resilience.
agricultural analysis, we utilize advanced deep
learning models, particularly the YOLO (You Only Key Words: Drone, Agriculture, Disaster, YOLO, UAV
and Disease.

Look Once) algorithm, to detect crop types, assess

plant health, and identify early symptoms of
1. INTRODUCTION

In recent years, the integration of drones
(Unmanned Aerial Vehicles - UAVs) with intelligent

bacterial or viral infections. Supplementary

software algorithms are implemented to analyze
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imaging systems has revolutionized several
industries, especially agriculture and disaster
management.  Traditional ~methods of crop

monitoring and disaster surveillance are labour
intensive, time-consuming, and often fail to deliver
real-time insights. Technological advancements in
aerial imaging and machine learning now enable
drones to autonomously survey large areas and

provide detailed analysis with high precision.

Precision agriculture leverages drone-based
imaging to monitor crop health, detect water stress,
identify nutrient deficiencies, and predict insect
infestations. Meanwhile, in disaster-stricken zones,
drones serve as first responders by mapping affected
areas, locating survivors, and overcoming barriers
like smoke, fog, and debris where human access is
limited or dangerous.

This project harnesses the dual capabilities of
aerial imaging via drones to address both domains
within a unified system making agricultural practices
more efficient and enabling rapid response in

emergencies.

2. METHODOLOGY
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Fig. 1 Flow chart for drone operation

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM49053 |

The proposed system is designed to automate
the process of agricultural monitoring and disaster
assessment using a drone equipped with computer
vision and sensor-based intelligence. The methodology
integrates drone flight control, data acquisition,
obstacle avoidance, image processing, and real-time

analysis in a cohesive workflow.

To begin with, the drone is calibrated to ensure
precise operation of onboard instruments, including
GPS, IMU,

sensors. Once the drone is prepared, a Region of Interest

camera modules, and environmental
(ROI) which may include agricultural fields, flood-
prone zones, or drought-affected areas—is defined and
fed into the drone using ground control software such
as Mission Planner. The drone is then switched to
autopilot mode, allowing it to autonomously navigate
across the ROI based on pre-configured waypoints and
altitude levels.

As the drone flies over the region, it
continuously captures high-resolution images and
sensor data related to plant health, soil moisture, and
water levels. These images are analyzed using deep
learning algorithms, specifically the YOLO (YYou Only
Look Once) object detection model, to identify crop
types, detect early symptoms of diseases, and assess the
severity of nutrient deficiencies. In parallel,
environmental factors such as water saturation and
terrain patterns are monitored to support early disaster
warning and post-disaster analysis.

During flight, the system is capable of real-time
obstacle detection. If any obstacle is encountered, the
drone immediately switches to a stable mode to avoid
collision, then resumes its path once the threat is
cleared. In normal conditions, it maintains a stable

altitude to ensure consistent data acquisition. Once the
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drone completes its mission—either agricultural
surveying or disaster mapping—it automatically
returns to its launch point using Return-To-Launch
(RTL) functionality.

This automated and intelligent drone system
enhances agricultural productivity by enabling early
diagnosis of crop threats while also providing rapid
situational awareness during natural disasters. The
combination of Al-based image processing and UAV
automation ensures that the solution is both scalable

and reliable for real-world deployment.

3. WORKING PRINCIPLE
The system utilizes an autonomous drone platform

equipped  with  high-resolution cameras and

environmental sensors to perform two critical

functions  simultaneously: precision agriculture

monitoring and rapid disaster response.

For precision agriculture, the drone captures
detailed images of crop fields. These images are
processed using the YOLO (You Only Look Once)
object detection algorithm to identify key indicators
such as water levels, nutrient deficiencies, and early
symptoms of bacterial or viral infections in plants.
Software algorithms analyze sensor data alongside
visual information to assess crop health and detect
interventions to

stress factors, enabling timely

improve crop yield and quality.

In parallel, the drone continuously monitors
environmental conditions relevant to rapid disaster
response, such as flooding, fire, or storm damage.
Using real-time image analysis and sensor inputs, the
system detects anomalies and potential disaster events
in agricultural areas. It promptly alerts stakeholders,
facilitating quick and effective response to minimize
damage and ensure safety for both the crops and the

surrounding community.
© 2025, [JSREM
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By integrating these dual functions, the drone provides
a comprehensive, real-time solution that enhances
agricultural productivity while improving disaster

preparedness and response capabilities.
4. RESULTS

The proposed drone-based system was tested for its
dual functionality in precision agriculture monitoring
and rapid disaster response, delivering efficient
performance across both domains using deep learning

models and advanced imaging.
4.1 Precision Agriculture Results

In agricultural monitoring, the drone was deployed
over tomato crop fields to capture RGB and thermal
imagery. Figure 2 shows an RGB image of a tomato
leaf affected by yellowing and chlorosis early signs of
plant stress. Using this image, a Water Stress
Index(Figure 3) (WSI) thermal map was generated,
which highlights elevated leaf temperatures indicating
dehydration or reduced transpiration.

Fig 3. Water Stress Index (SRVI)
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Further analysis yielded a Water Stress Mask (Figure
4), where drought-impacted regions were segmented
in white. A Nutrient Deficiency Mask (Figure 5) was
also derived, segmenting regions in brown to indicate
nutrient-deficient areas. These masks enabled
precise diagnosis and targeted intervention to

support crop health.

Fig 5. Nutrient Deficiency Mask

4.2 Disaster Response Results

In addition to agriculture, the drone system was
evaluated for emergency scenarios, such as low-
visibility fog conditions, to support search and rescue

operations.

Figure 6 presents a raw grayscale image captured
under heavy fog, where human silhouettes are barely
visible. Leveraging YOLO-based object detection

algorithms, the processed output  successfully
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identifies and localizes individuals using bounding
boxes, even in dense fog environments. This real-time
detection is crucial for identifying stranded or moving
individuals during fog, smoke, or natural disasters like

wildfires and landslides.

These disaster response capabilities enable the drone
to autonomously survey hazardous areas and assist
rescue teams by detecting people or anomalies in real-

time.

Fig 6. Original Smoky/Foggy Image

Fig 7. Dehazed + People Detected
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5. CONCLUSIONS

The project “Dual-Purpose Aerial Imaging Using
Drone for Precision Agriculture and Rapid Disaster
Response” successfully demonstrates the integration
of aerial imaging, machine learning, and image
processing techniques into a single intelligent system
capable of serving two critical domains —
agriculture and disaster management.

In the precision agriculture pipeline, the
system effectively detected water stress using SRVI
index analysis, identified nutrient deficiencies
through HSV colour space filtering, and leveraged
both image classification (MobileNetV2) and object
detection (YOLOV8) to accurately diagnose insect
infections. These capabilities enable early crop
health assessments, which are crucial for improving

yield and minimizing crop losses.

In the disaster response pipeline, the system applied
the Dark Channel Prior dehazing algorithm to enhance
foggy or smoky images, significantly improving
visibility. YOLOv8 was then used to detect and
localize survivors in challenging post-disaster
environments, such as areas impacted by fire, fog, or
structural collapse. This enables responders to act
faster, even in inaccessible or visually obstructed
Zones.

The wuse of a low-cost RGB camera,
lightweight deep learning models, and drone-mounted
implementation ensures that the system is both cost-
effective and scalable, suitable for real world
deployment in rural farms or urban emergency zones.
Overall, this project not only bridges the gap
between agriculture and disaster surveillance but also
showcases the power of multi-purpose UAV systems

enhanced by Al, offering a practical and forward-
thinking solution to two of society's most pressing

challenges: food security and disaster resilience.
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