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ABSTRACT quality. Farmers often rely on costly
This system detects crop leaf diseases methods, including excessive pesticide
through image analysis, enabling early use, which not only harms plants and the
identification to enhance agricultural environment but also increases production
productivity. Given that nearly half of costs. Traditionally, disease detection has
India’s population depends on farming, relied on  human  expertise, but
protecting crops from disease is vital for advancements in computer vision and
farmers’ livelihoods. To address this, a artificial intelligence now enable automatic
robot equipped with image processing and identification of plant diseases from raw
machine learning capabilities is deployed. images. This study focuses on detecting
The robot uses a CNN-based model trained plant diseases and pest infestations
with feature extraction and segmentation affecting leaves, aiming to support more
techniques to identify leaf diseases. An efficient and eco-friendly Crop
Android application controls the robot’s management.

operations, providing a user-friendly

interface for remote monitoring and EXISTING METHOD

management, ultimately supporting Tomato leaf disease detection has
healthier crop yields. advanced  significantly  through the

integration of various technologies. Image
INTRODUCTION processing and computer vision techniques
Early detection of plant diseases is crucial are widely used to extract features from
for ensuring healthy crop yield and tomato leaf images, while machine
reducing economic losses in agriculture. learning and deep learning models,
Common diseases like black measles, especially Convolutional Neural Networks
black rot, and bacterial spot can (CNNs), are leveraged for their ability to
significantly impact plant growth and learn complex patterns. Transfer learning

698


http://www.ijerst.com/

Int. J. Eng. Res. & Sci. & Tech. 2025

with pre-trained CNNs is commonly
employed to accuracy with
limited data. Researchers contribute by
creating and annotating large, labeled
datasets of healthy and diseased leaves.
Remote sensing and hyperspectral imaging

enhance

enable non-destructive, large-scale crop
monitoring, offering rich spectral data to
distinguish between diseases. [oT devices
and sensor networks support real-time data
collection, and mobile applications with
decision support systems make detection
tools accessible to farmers.
Interdisciplinary  collaboration  among
experts in agriculture, computer science,
and engineering
innovation in this field.

continues to drive

PROPOSED METHOD

The process of tomato leaf disease
detection begins with acquiring a diverse
dataset of images, including both healthy
and diseased leaves. These images are
preprocessed—resized and standardized—
to ensure consistency with the chosen
model architecture. The dataset is then
split into training, validation, and test sets,
maintaining balanced distributions to
prevent bias. Suitable deep learning
models, such as Convolutional Neural
Networks (CNNs), are selected based on
efficiency and complexity, followed by
training and performance validation. Once
optimized, the model is deployed in real-
world applications, often integrated into
mobile apps for easy farmer access.
Continuous monitoring and user feedback
are essential for refining the model and
ensuring its effectiveness in real-time
agricultural environments.
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Result
Tomato leaf disease detection using

Convolutional Neural Networks (CNNs)
involves training a CNN model to classify
images of tomato leaves as either healthy
or infected by wvarious diseases. The
method typically begins by collecting a
dataset of labeled images of tomato leaves,
with identifying different
disease types such as early blight, late
blight, or bacterial spot. The images are
preprocessed, which may include resizing,
normalization, and data augmentation to
improve model robustness. A CNN
architecture, such as VGG16 or ResNet, is
used to extract hierarchical features from
the images, followed by fully connected
layers to make predictions. The model is
trained using a labeled dataset and
optimized wusing loss functions like
categorical cross-entropy. After training,
the CNN model can accurately identify

annotations

and classify tomato leaf diseases in new,
unseen images, facilitating early detection
for farmers to take corrective actions. The
system can be implemented on mobile or

embedded devices for real-time
applications.
CONCLUSION
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This project introduces an automated, cost-
effective, and user-friendly end-to-end
solution for early, precise crop disease
diagnosis, addressing a major challenge
faced by farmers. Leveraging a high-
performing deep Convolutional Neural
Network (CNN) model like “Inception,”
the system enables real-time disease
classification through a mobile app
connected to a scalable Cloud platform.
The integration of geocoded images allows
the creation of disease density maps, while
a collaborative model
enhances classification

continuously
accuracy by
retraining the CNN with user-submitted
images. This
growth and expert analytics interface
contribute  to  progressively  better
effectively

crowd-sourced dataset

performance. The system
identifies early  disease
distinguishes between similar diseases, and

symptoms,

remains accurate even with a wide range
of disease categories, demonstrating strong
potential for real-world

deployment.

agricultural

FUTURE SCOPE

Future advancements in tomato leaf
disease detection can benefit from
integrating advanced algorithms such as
attention mechanisms, graph
networks, and transformer models to
enhance  accuracy and  robustness.
Incorporating multimodal data sources like
hyperspectral imaging, thermal imaging,

neural

and sensor data can enrich the diagnostic
process by providing complementary
insights beyond visual cues. Additionally,
employing transfer learning and domain
adaptation techniques allows pre-trained
models to be fine-tuned for specific
regional or environmental conditions,

il
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improving performance and

generalizability across diverse agricultural

settings.
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