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Abstract-Agriculture continues to experience
persistent challenges such as unnoticed crop
infections, labour shortages, inefficient field
supervision, and yield reduction due to delayed
disease recognition. Manual inspection techniques
demand significant time and effort and often fail to
provide reliable results in large farmlands. To
overcome these issues, this work introduces
AgriVision Drone, an Al-assisted crop-monitoring
system that utilises Unmanned Aerial Vehicles
(UAVs) integrated with Convolutional Neural
Networks (CNNs). The drone captures aerial farm
images using a high-resolution onboard camera, and
the CNN model analyses these visuals to detect
diseases, assess plant health, and highlight areas
under stress. The system delivers near real-time
insights, enabling farmers to take corrective actions
promptly, thereby minimising potential crop
damage. Its lightweight framework, automated
processing workflow, and wireless communication
setup ensure that the system is scalable, practical for
economical.  This
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demonstrates how combining UAV technology with
efficient deep-learning algorithms can significantly

strengthen modern smart-farming practices.
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LINTRODUCTION

Agricultural productivity is heavily influenced by
timely disease detection and proactive crop-health
management. However, many farmers still depend
on traditional field inspections, which involve
walking through large farmlands and visually
examining plants for symptoms. This approach is
slow, labour-intensive, and often inaccurate due to
subjective judgment, fatigue, and environmental
limitations. Additionally, early signs of infection—
such as slight discoloration, minor texture
deviations, or microscopic lesions—are typically
invisible to the naked eye, allowing diseases to

progress unchecked.

JETIR2512202 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | c3


http://www.jetir.org/

© 2025 JETIR December 2025, Volume 12, Issue 12

www.jetir.org (ISSN-2349-5162)

Recent advancements in aerial robotics and artificial
intelligence have transformed modern farming.
Unmanned Aerial Vehicles (UAVs) can rapidly
scan large fields and generate images that reveal
patterns invisible from the ground. When these
aerial visuals are processed using Convolutional
Neural Networks, the system becomes capable of
detecting diseases, nutrient deficiencies, pest
infestations, and stress zones automatically and with

high precision.

CNNs have proven highly effective in analysing
agricultural images because of their ability to learn
meaningful hierarchical features—colour
variations, leaf-shape distortions, surface texture
anomalies, and spot patterns—that correlate
strongly with different crop diseases. This
integration of UAV technology with deep learning
gives rise to a new paradigm in agriculture: real-

time, data-driven, remote crop monitoring.
II.PROBLEM STATEMENT

Traditional crop monitoring techniques are no
longer sufficient to address modern agricultural

challenges. These methods face several limitations:
1. Manual inspections are slow

Large farms require extensive time for physical
inspection, which delays detection and subsequent

treatment.
2. High labour dependency

Many regions face shortage of trained agricultural

workers, resulting in poor monitoring frequency.
3.Subjective and inconsistent

Human assessments vary widely based on expertise,
experience, and physical conditions like lighting or

weather.

4. Early symptoms are almost invisible

Diseases often begin with subtle signs that are not

detectable through the naked eye during field visits.
5. Large geographical areas remain unmonitored

Farmers may overlook corners or distant regions of

their fields, resulting in uneven monitoring.
INL.MOTIVATION

The motivation behind AgriVision Drone arises
from the urgent need to enhance food production
while minimising input costs and preventing
unnecessary loss. Several factors contributed to the

development of this system:
1. Rising global food demand

As the world population grows, food production
must increase accordingly. Efficient farming

practices are key to meeting this demand.
2. Limited availability of farmland

Urbanisation and soil degradation reduce the
cultivable land area, making it necessary to

maximise yield from existing fields.
3. Inefficiency of manual methods

Human-centric monitoring is prone to delays,
biases, and errors, making technological automation

highly desirable.
4. Proven potential of deep learning

CNNs have repeatedly shown high accuracy in
complex image-classification tasks, including
medical 1imaging, industrial inspection, and

agricultural analysis.
5. Increasing adoption of smart farming

Farmers are gradually adopting technological

solutions such as IoT sensors, drones, and farm-
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management software. Aerial analytics integrates

well with these innovations.

This project aims to contribute to the transformation
of traditional agriculture into a smart, data-driven
ecosystem that empowers farmers with timely

insights and recommendations.
A.System Overview

The architecture is designed to operate in dynamic
agricultural environments. Whether the field
involves wheat, maize, rice, or horticultural crops,
the CNN can adapt by learning unique disease

signatures. The end-to-end pipeline includes:

. UAV navigation & flight control

. High-resolution image capture

. Image preprocessing

. Disease classification using CNN

. Confidence evaluation and quality
verification

. Secure transmission

. Reporting and visualisation

B. System Architecture

The architecture is divided into four interconnected

layers that operate cohesively:
1. Drone Imaging Layer (Expanded)

This layer comprises the UAV, onboard computer,

GPS module, and camera sensor. It is responsible

for:
. Maintaining flight stability
. Capturing continuous aerial images
. Following predefined mission paths

. Embedding GPS coordinates into

each captured image

Modern drones offer real-time telemetry such as
altitude, wind resistance, and speed, which ensures
consistent image clarity. The drone can scan large
fields in minutes, significantly reducing monitoring

time.

2. Image Processing & CNN Analysis Layer
(Expanded)

Once images are transmitted to the processing

module, they undergo several transformation steps:

a. Preprocessing Techniques

. Noise filtration

. Normalisation of lighting

. Colour correction

. Cropping and segmentation
. Resolution enhancement

These steps ensure the CNN receives high-quality,

standardised input.
b. Disease Classification Using CNN

The CNN identifies critical features such as:

Yellowing of leaves

. Lesion shapes

. Texture roughness
. Necrotic spots

. Fungal patches

Nutrient deficiency colour tones

The classification step outputs disease type, severity

estimation, and confidence score.
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3. Data Management & Transmission Layer
(Expanded)

This module ensures secure communication
between UAV and ground system. It uses encrypted
protocols to prevent tampering during transmission.

The collected data includes:

. Images

. GPS coordinates

. Disease classification result
. Flight metadata

. CNN confidence score

It is designed to maintain data integrity even in

remote fields with limited connectivity.
4. Storage & Reporting Layer (Expanded)

Finally, all processed data is stored in structured

databases. The system generates:

o Summaries of disease distribution

Field-level heatmaps

. Historical performance graphs

Region-specific recommendations

This helps farmers compare current field health with
previous patterns, enabling long-term planning.

AgriVision Drone

Dvore Farmorn Uses
Hardwans Layer Interface

Fig. 1. System architecture of the proposed Agri
Vision Drone using CNN

C.Al Verification Module

The verification module performs both image-
quality checks and classification reliability

checks:
Image Quality Evaluation

The module checks for:

. Motion blur

. Overexposure or underexposure
. Poor angles

. Low brightness

. Shadow interference

Water droplets or dust on lens

Any image that fails these checks is immediately

flagged for recapture.
Prediction Confidence Evaluation

If CNN confidence < threshold (e.g., 85%), the

system:
. Reprocesses the image
. Performs secondary verification
. Requests recapture

This improves reliability and minimises false

positives.
D.Blockchain Module

Blockchain is incorporated to ensure transparency
and tamper-proof crop-health records. Each

analytical result is stored as a block containing:

. Field ID

. Drone ID

. Timestamp
. Geolocation
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. Disease classification

. Severity and confidence
. Image batch identifier

. Hash of previous block

This immutable chain ensures that no stakeholder—
farmer, agency, or technician—can alter field
history. It is especially useful for crop-insurance
claims, auditing, and government agricultural

monitoring.
E.WorkFlow

1. Mission planning using GPS-based
mapping

2. Drone conducts autonomous flight

3. Images are captured and tagged with

coordinates
4. Images undergo preprocessing

5. CNN classifies diseases

6. Verification module validates results
7. Structured data = is transmitted
securely

8. Reports and  dashboards are

generated

This workflow ensures seamless, end-to-end

agricultural monitoring.
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Fig. 2. Workflow of the proposed Agri Vision Drone
using CNN

F.Data Handling

The system maintains several categories of data—
raw visuals, enhanced images, metadata,
classification results, and crop-health summaries.
Preprocessing methods such as normalisation,
filtering, and contrast correction are applied before
analysis. The CNN then extracts disease-related
features such as colour distortion, unusual textures,
and patterned symptoms. Proper validation ensures

that only high-quality images proceed to the

classification stage.
G.Implementation Details

The AgriVision system is built using drone
hardware coupled with Python-based backend
processing. OpenCV, NumPy, and Pillow handle
preprocessing  routines such as  resizing,
segmentation, and noise removal. The deep-learning
model is developed using TensorFlow or PyTorch
for training and inference. Drone control is managed
through MAVLink-supported tools like Mission
Planner. Images and telemetry information are
transmitted via Wi-Fi or radio communication,

while databases such as SQLite or MongoDB store

prediction histories and field records.
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IV.RESULTS AND DISCUSSION
A.Results Overview

The system showed strong performance in
identifying crop diseases and evaluating overall
plant health. The drone consistently produced high-
resolution aerial images, enabling reliable analysis.
The CNN-driven classification achieved high
accuracy levels, detecting common diseases and
nutrient-related problems with precision. Early
detection was possible even under varied lighting

and environmental conditions.
B.AI Verification Accuracy
Testing revealed:

. Above 92% accuracy across all

major disease classes

. Effective detection of early
symptoms
. Reduced false positives due to

verification module

. Insignificant performance drop

under environmental variations
This confirms system robustness.
TABLE I

AI VERIFICATION ACCURACY

Crop / Disease | Samples Detection
Type Tested Accuracy (%)
Leaf Blight 220 95.8%
(Maize)

Leaf Spot 180 93.4%

(Rice)

Nutrient 160 92.1%

Deficiency

As shown in Table I, the Al verification module

achieved above 92% accuracy across all document

types.
C.Blockchain Ledger Entry

A private Blockchain network was used to validate
and store results. Each flight produced encrypted
ledger entries containing identifiers, timestamps,
coordinates, disease predictions, and cryptographic
hashes. The hash-linked structure ensured tamper-
proof storage and real-time synchronisation without

erTors.
TABLE 11

SAMPLE BLOCKCHAIN LEDGER ENTRY

Field Value

Record ID alb2c3d4e5167890...

Previous Hash f0e9d8&c7b6as54321

Timestamp 2023-10-27T10:30:00Z
Drone ID DRN-AGV-102

FieldGPS 12.9716° N, 77.5946° E
Coordinates

Disease Leaf Blight (Confidence:
Classification 93.8%)

Image Batch ID IMG_SET 4521
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Flight Session No. | FS-089

Data Hash Hs78LmPq%4...

Signature Sgd4TnVSLpQ...

Table II provides an example of a drone data

Blockchain ledger entry.
D,Discussion

The integrated CNN-Blockchain  approach
significantly enhances trust, accuracy, and
operational efficiency. Compared to traditional

methods, the system offers:

. Faster disease recognition

. Drone-level coverage of large areas
. Enhanced transparency through
Blockchain

. Improved  decision-making  for

fertilizer and pesticide usage

This increases productivity while reducing

operational cost.
V.CONCLUSION AND FUTURE SCOPE

The proposed AgriVision Drone System resolves
major limitations in manual monitoring by
delivering automated, accurate, and consistent crop-
health assessment. The combination of UAV
imaging,deep-learning-basedclassification and
Blockchain-secured storage provides a robust

smart-farming solution.
Future enhancements may include:

. Multi-crop,  multi-season ~ CNN

training

. Integration of weather and soil
sensors

. Multi-dronecoordinated monitoring
. Real-time edge-processing on UAV
. Integration with national agricultural
databases

The system holds strong potential to revolutionise

precision agriculture.
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