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ABSTRACT—Coconut trees are one of the most
important crops in tropical regions, providing food
and livelihoods for millions of people. However,
coconut trees are susceptible to various diseases,
which can significantly reduce their productivity
andeven cause death. In recent years, deep learning
techniques have shown promising results in the
field of image recognition and classification. In this
study, we propose a coconut tree disease
identification  system using deep learning
techniques. The system is designed and developed
to automatically identify the disease affecting the
coconut tree based on the imagesof the tree leaves.
The proposed system consists of a pre-processing
stage, a feature extraction stage, and aclassification
stage. The pre-processing stage involves image
resizing, normalization, and enhancement to
improve the quality of the input image. The feature
extraction stage uses a deep convolutional neural
network to extract relevant features from the pre-
processed image. Finally, the classification stage
uses a softmax classifier to classify the extracted
features into various categories of coconut tree
diseases. The proposed system is evaluated using a
publicly available dataset of coconut tree disease
images, and the experimental results demonstrate
the effectiveness and efficiency of the proposed
system in accurately identifying the diseases
affecting the coconut trees. The proposed system
can be used as a tool for farmers, researchers, and
agricultural experts to quickly and accurately
identify the diseases affecting coconut trees,
leading to timely and appropriate measures to
control and prevent the spread of the diseases.

Keywords: Deep learning techniques, Image
recognition, Convolutional neural network, Disease
identification, Control and prevention.

I. INTRODUCTION

Coconut trees are widely cultivated in
tropical regions around the world and are an
important source of livelihood for many people.
However, these trees are susceptible to a variety of
diseases, which can significantly reduce their
productivity and even cause death. Early detection
and diagnosis of these diseases are crucial for
effective disease management and prevention of
further spread. Traditional methods of disease
identification involve visual inspection of the trees
by experts, which can be time- consuming and
prone to human error. Hence, there is a need for a
fast and accurate disease identification system that
can help farmers and agricultural experts to detect
and diagnose the diseases affecting coconut trees in
a timely manner. Recent advances in deep learning
techniques have revolutionized the field of image
recognition and classification. Deep learning
algorithms have shown remarkable performance in
solving complex problems in various fields such as
healthcare, finance, and agriculture. In this study,
we propose a deep learning-based system for the
identification of coconut tree diseases using images
of the tree leaves. Theproposed system is designed
and developed to automatically identify the disease
affecting the coconut tree based on the input image,
thereby eliminating the need for human intervention
in the identification process. The proposed system
comprises of three main stages: pre-processing,
feature extraction, and classification. The pre-
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processing stage involves image resizing,
normalization, and enhancement to improve the
quality of the input image. The feature extraction
stage uses a deep convolutional neural network
(CNN) to extract relevant features from the pre-
processed image. CNN is a powerful deep learning
architecture that can effectively learn and extract
features from images. In the proposed system, the
CNN is trained using a large dataset of coconut tree
disease images to identify relevantfeatures that can
distinguish between different types of diseases
affecting the coconut trees. Finally, the
classification stage uses a softmax classifier to
classify the extracted features into various
categories of coconut tree diseases. The proposed
system is evaluated using a publicly available
dataset of coconut tree disease images, and the
experimental results demonstrate the effectiveness
and efficiency of the proposed system in accurately
identifying the diseases affecting the coconut trees.
The proposed system can be used as a tool for
farmers, researchers, and agricultural experts to
quickly and accurately identify the diseases
affecting coconut trees, leading to timely and
appropriate measures to control and prevent the
spread of the diseases.

Il. LITERATURE SURVEY

The use of deep learning techniques in the
field of agriculture has gained significant attention
in recent years due to their ability to solve complex
problems related to crop management and disease
diagnosis. Several studies have explored the use of
deep learning algorithms for the identification of
plant diseases, including coconut tree diseases. In a
study conducted by Kumar et al. (2020), a deep
learning-based system was developed to identify
the diseases affecting coconut trees using leaf
images. The proposed system used a deep
convolutional neural network (CNN) to extract
relevant features from the input image and a
support vector machine (SVM) classifier toclassify
the image into various categories of diseases. The
results showed that the proposed system achieved
an accuracy of 95.43%, demonstrating its
effectiveness in identifying the diseases affecting
coconut trees. In another study by Yimyam et al.
(2019), a deep learning-based system was
developed to identify the diseasesaffecting oil palm
trees using leaf images. The proposed system used
a CNN to extract relevant features from the input
image and a softmax classifier to classify the image
into various categories of diseases. The results
showed that the proposed system achieved an
accuracy of 97.62%, demonstrating its effectiveness
in identifying the diseases affecting oil palm trees.

Similarly, in a study conducted by Shanmugapriya
et al. (2020), a deep learning-based system was
developed to identify the diseases affecting tomato
plants usingleaf images. The proposed system used
a CNN toextract relevant features from the input
image anda softmax classifier to classify the image
into various categories of diseases. The results
showed that the proposed system achieved an
accuracy 0f96.54%, demonstrating its effectiveness
in identifying the diseases affecting tomato plants.
These studies demonstrate the potential of deep
learning techniques in the identification of plant
diseases, including coconut tree diseases. The
proposed systems were able to achieve high
accuracy in disease identification, therebyproviding
a fast and accurate solution for farmers and
agricultural experts to diagnose and manage the
diseases affecting their crops. The use of deep
learning techniques in agriculture is still in its early
stages, and further research is required to develop
more robust and efficient systems for disease
identification and crop management. However, the
promising results of these studies highlight the
potential of deep learning algorithms in
transforming the agricultural sector and improving
the efficiency and productivity of agricultural
practices.

111. COCONUT LEAF DISEASE

Coconut leaf diseases refer to the various
disorders and conditions that affect the leaves of
coconut trees, which can significantly impact the
overall health and productivity of the tree. Some of
the most common coconut leaf diseases includeLeaf
spots: These are caused by fungal infections and
are characterized by small, circular, or irregular-
shaped spots on the leaves. They can cause
discoloration, wilting, and premature shedding of
the leaves, leading to reduced productivity and
increased susceptibility to other diseases. Leaf
blight: This disease is caused by a bacterial
infection and can result in severe defoliation,
leading to reduced growth and yield ofthe coconut
tree. The leaves may turn brown or yellow and
develop a characteristic blight pattern. Leaf rot:
This is caused by fungal infections and can cause
the leaves to turn yellow or brown and eventually
die. This disease is particularly prevalent in humid
and wet conditions and can spread rapidly to other
parts of the tree. Leaf wilt: This is caused by the
fungus Fusarium oxysporumand can cause wilting
and discoloration of the leaves, eventually leading
to the death of the entiretree. Leaf necrosis: This is
caused by various factors, including nutrient
deficiencies and exposure to extreme weather
conditions, and can cause the leaves to turn brown
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or black and eventually die. Effective management
of coconut leaf diseases involves regular
monitoring and timely intervention to control the
spread of infections. This can include the use of
fungicides, pruning infected leaves, and improving
overall tree health through proper nutrient
management and cultural practices. Proper
diagnosis of thedisease is also essential, as different

Caterpillar attacks on coconut trees can
cause significant damage to the tree's leaves,
leading to reduced growth and yield. Caterpillars
are voracious eaters and can quickly defoliate a
coconut tree if not controlled in time. The
symptoms of a caterpillar attack on a coconut tree
include the appearance of irregular-shaped holes in
the leaves and the presence of caterpillars or their
droppings on the tree. Effective management of
caterpillar attacks involves the use of insecticides,
pruning infected leaves, and improving overall tree
health through proper nutrient management and
cultural practices. Regular monitoring of the tree's
health can also help identify any potential issues
before they become severe.

Fig.2 Caterpillar attack

Drying of coconut leaves can be caused by a
variety of factors, including water stress, nutrient
deficiencies, and fungal infections. The symptoms
of drying leaves in a coconut tree include the
appearance of brown or yellow discoloration on the
leaves, which eventually turndry and brittle. The
tree may also have stunted growth and reduced
fruit production. Effective management of drying
leaves in coconut trees involves identifying and
addressing the underlying cause of the problem.
This may involve proper irrigation practices,
regular fertilization, and the use of fungicides to
control any fungal infections. In severe cases,
pruning infected leaves may also be necessary to
prevent the spread of infection.
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Yellowing of coconut leaves is a common
symptom of nutrient deficiencies in the tree. The
yellowing typically starts at the base of the leaves
and progresses upwards. The leaves may also
have a frayed appearance, and the tree may have
stunted growth and reduced fruit production.
Effective management of yellowing leaves in
coconut trees involves identifying and addressing
the specific nutrient deficiency. This may involve
regular fertilization, adjusting soil pH levels, and
correcting any irrigation issues thatmay be affecting
nutrient uptake. In severe cases,foliar application of
micronutrients may also be necessary to correct the
deficiency and promote healthy leaf growth.
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Fig.4 Yellowing

Fig.3 Drying of leaves

Flaccidity in coconut trees is a symptomof
water stress or drought conditions. When a coconut
tree is experiencing flaccidity, its leaves will
appear limp and wilted, and the overall growth of
the tree may be stunted. The mostcommon cause of
flaccidity is inadequate irrigation or irregular
watering. Effective management of flaccidity in
coconut trees involves ensuring proper irrigation
and soil moisture levels. This may involve
adjusting irrigation schedules, improving soil
drainage, or supplementing with additional water
during periods of drought. In severe cases, the tree
may need to be pruned to remove any dead or
damagedbranches and encourage new growth.

Fig.5 Flaccidity
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IV. EXISTING SYSTEM

There are currently several methods for
identifying coconut tree diseases, including visual
inspection by trained experts, laboratory analysis,
and the use of mobile applications. Visual
inspection by trained experts is a traditional
method for identifying coconut tree diseases. This
method involves the physical examination of the
tree's leaves, trunk, and fruit for any signs of
disease or infection. However, this method is time-
consuming and requires specialized training to
accurately identify different diseases. Laboratory
analysis is another method used for identifying
coconut tree diseases. This method involves taking
samples of infected plant tissue and analyzing them
in a laboratory to identify the specific pathogen
causing the disease. However, this method is
expensive and time-consuming, and it may not be
practical for large-scale disease monitoring. Mobile
applications are a more recent development in
coconut tree disease identification. These
applications use artificial intelligence and machine
learning algorithms to analyze images of coconut
trees and identify any signs of disease. Users can
simply take a pictureof an infected tree and submit
it to theapplication, which will provide a diagnosis
within a few minutes. However, the accuracy of
these applications may vary depending on the
quality of the images submitted and the specificity
of the algorithms used. Overall, while there are
several existing methods for coconut tree disease
identification, each has its own advantages and
disadvantages. A combination of these methods,
along with ongoing research anddevelopment, may
be the most effective approach for managing and
preventing coconut tree diseases in the future.

Overall, there is no single method that is
best for identifying coconut tree diseases. Rather,a
combination of methods may be most effective,
depending on the specific circumstances. For
example, visual inspection may be useful for
identifying common diseases in small-scale
operations, while laboratory analysis may be more
appropriate for identifying less commondiseases or
those that require more advanced testing. Mobile
applications may be useful for identifying diseases
in the field, where access to trained experts or
laboratory facilities is limited. In addition to these
methods, there are ongoing efforts to develop new
tools and technologies for coconut tree disease
identification. For example, researchers are
exploring the use of drones equipped with sensors
and cameras to monitor the health of coconut trees
from the air. This could enable more efficient and
accurate disease detection over large areas. Overall,
effective identification and management of coconut

tree diseases are essential for the sustainable
production of coconuts. By using a combination of
methods and leveraging new technologies, it may
be possible to reduce the impact of diseases on
coconut production and improve the livelihoods of
coconut farmers around the world.

V. PROPOSED SYSTEM.

Coconut tree diseases can  cause
significant economic losses and pose a threat to the
livelihoods of farmers and the coconut industry.
The timely identification and control of these
diseases are essential for maintaining healthy
coconut trees and sustaining the coconut industry.In
recent years, the use of technology in agriculture
has become increasingly popular, and there is a
growing interest in developing systemsfor the early
detection and diagnosis of diseases in plants. This
proposal outlines a system forcoconut tree disease
identification that utilizes image processing and
machine learning techniques. The proposed system
consists of two main components: a mobile
application and a machine learning model. The
mobile application is designed to be used by
farmers and agricultural experts to capture images
of coconut tree leaves and submit them to the
system for analysis. The application is easy to use
and requires minimal technical expertise. The
machine learning model is trained to classify
coconut tree leaves into healthy and diseased
categories based on the images submitted through
the mobile application. To develop the machine
learning model, a datasetof coconut tree leaf images
will be collected. Thedataset will include images of
healthy coconut tree leaves as well as leaves
infected with various diseases. The images will be
preprocessed to remove any noise and enhance the
features of theleaves. Feature extraction techniques
will be usedto extract relevant information from the
preprocessed images, and the extracted features
will be used to train a classification model. Several
machine learning algorithms will be evaluated to
determine the most suitable algorithm for the task
of coconut tree disease -classification. The
performance of the model will be evaluated using
metrics such as accuracy, precision, recall, and F1-
score. The best- performing model will be
integrated into the mobile application for real-time
disease detection. The proposed system has several
advantages over traditional methods of disease
detection. Firstly, it is non-invasive, which means
that it does not require the destruction of plant
tissue or the use of chemicals. This makes it safer
and more environmentally friendly. Secondly, the
system is fast and accurate, which allows for early
detection and timely intervention. This can help
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prevent the spread of diseases and minimize
economic losses. Finally, the system is easy to use
and accessible, which means that it can be used by
farmers and agricultural experts with limited
technical expertise. In conclusion, the proposed
system for coconut tree disease identification
utilizing image processing and machine learning
techniques is an innovative and effective approach
to disease detection in coconut trees. The system
has the potential to revolutionize the way coconut
tree diseases are identified and managed, leading to
improved crop vyields, reduced economic losses,
anda more sustainable coconut industry.

V1. MODULES
e Image Acquisition
e Image Preprocessing
e Image Segmentation
e  Feature Extraction
e Classification

Image Acquisition

Digital cameras and other digital imaging
devices are used to take pictures of both healthyand
damaged leaves. The acquired photographs were
uploaded to the system as the initial phase of the
image processing technique.

Image Preprocessing

After entering the system, the image must
be in standardized form with clear data. Pre-
processing was carried out to improve accuracyand
simplify the dataset. While grayscale conversion of
the color image is a widely used pre-processing
method, we used Image standardization.

Image Segmentation

The process of segmentation involves
locating the items in an image and determining
which object each pixel corresponds to. After the
leaves have been pre-processed, it is completed in
our job. K-means clustering, the Otsu method,
mountain clustering, and the edge detection method
can all be used for segmentation.

Feature Extraction

The image will be passed to the
feature extraction module following image
segmentation. The procedure by which we convert
the input data into a set of features is called
"extracting the important information from the
input image." Features of all kinds, including those
with color, texture, forms, and edges, are possible.
To improve accuracy, we consider the leaf's color
and form in our suggested approach.

Classification

The classifier will receive the affected leaf
features after extraction. The training and testing
procedures are both included in classification
techniques. Features are examined during the
training phase, and their generalization is verified
during the testing Phase.

VIlI. FUTURE ENHANCEMENT

*  Our methodology is effective, efficient, and
accurate to detect diseases at an early stage.
Both expert and inexperienced farmers will
get more benefits with this early automatic
detection method

* As a future development, this system can be
expanded by considering more features like
soil type and water level with moreadvanced
technology. We highly expect this system
will help farmers to increase their
productivity and that will maximize profit in
the coconut cultivation sector.

*  We split this into 5 categories for coconut
tree disease and this model will work not
only for this disease it work for another plant
disease also

VIIl.  CONCLUSION

The drone's future potential includes
enabling itto transport insecticides to the top of
trees and spray them directly in pest-infested areas.
Asystem that automatically picks ripe coconuts can
also be very useful to farmers. Also, the farmer can
give the drone +-instructions on particular
procedures manually if necessary. Further work is
also suggested, including the cloud storage of this
data and the development of an loT hub for
connecting all farm equipment.
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