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Abstract

The early identification of diseases among plants and trees is extremely important. Agriculture sector can be uplifted
by early detection of plant related diseases. The present research focuses on diseases concerning apple tree leaves.
This research article suggests a Convolutional neural network-based model to classify the images of apple tree leaves
as diseased and non diseased. A combination of convolution, relu and max pooling layer was considered while
constructing the CNN model. The task represents a binary classification problem. The suggested model performs
efficiently on the dataset considered with an accuracy of 91.11%.
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I.  Introduction
Apples are one of the fruits with great nutritive
value. However, several diseases like Rust,
Mosaic and Gray spot affect the leaves of apple
tree leaves. Several diseases occur in an apple
tree, leading to financial loss also. Several
experts are employed to identify plant diseases.
However, the experts' opinions on plant
diseases are subjective in nature [1]. There are
several spectroscopic techniques that help in
detecting diseases in plant leaves. The
spectroscopic techniques need instruments that
are quite expensive [2], [3]. The advancement
in digitalization has resulted in development of
several machine learning, ensemble machine
learning and deep learning techniques that can
detect diseases among plants automatically [4],
[14], [15],[16],[19]. The neural network
algorithms play a very important role in
detection of plant leaf diseases. Convolution
Neural Networks (CNN) are widely
incorporated by researchers for classification of
plant diseases [5], [6], [17], [18]. CNN
algorithms detects and extracts features from
images by eliminating the complicated
technique of pre-processing the images [7], [8],

[20]. The present research article focuses on
building a classifier model that can distinguish
between diseased and non diseased plant leaves
that belongs to apple tree. The dataset
consisting of images of diseased and non
diseased leaves of apple tree is obtained from
Kaggle website. A convolution neural network
model is built to classify the leaves as diseased
or non diseased. The accuracy of the
constructed model is evaluated.

Il.  Literature Review

Navneet Kaur and Dr V Devendran have
researched on detecting diseased plant leaves
by adopting ensemble techniques of machine
learning and deep learning considering several
feature extraction methods. The dataset
considered for the analysis is diseased leaves of
potato, tomato and pepper from the Plant
Village dataset. To build the ensemble
technique, classifiers like Support Vector
Machine (SVM), Artificial Neural Network
(ANN), K Nearest Neighbour (KNN), Naive
Bayes and Logistic Regression have been
incorporated. The authors have obtained an
accuracy of around 90% and have stated that
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they wish to improve the accuracy of the model
by adopting Convolutional neural networks as
a part of their future work [9].

Muhammad E. H. Chowdhury et al. have
proposed a technique to detect disease in plants
using deep learning techniques. The authors
have stated that detecting diseases among
plants manually is very tedious and prone to
errors. Atrtificial Intelligence and Computer
Vision techniques help in plant leaf disease
detection. The authors have proposed a model
called Efficient net using Tomato leaf images
for detecting diseases on leaves of tomato. The
authors have stated that the model is based on
Convolutional Neural Networks and performs
better than several other existing models for
plant leaf detection [10].

Eisha Akansha et al. have researched diseases
in plant leaves based on the probabilistic neural
networks that are optimized. Disease detection
in maize plant leaves is considered. The authors
have suggested a methodology for plant leaf
disease detection involving several stages like
pre-processing, extracting features,
classification and segmentation. The authors
have stated that as a part of future work, they
wish to perform detection of different types of
diseases in the maize plant [11].

Thanjai Vadivel et al. have proposed a
methodology to automatically detect tomato
leaf disease considering image processing
techniques. The authors have also implemented
several algorithms like SVM with radial basis
function, K - means, neural networks and
backpropagation in neural networks and CNN.
The authors have stated that they wish to
improve the suggested model considering the
plant village dataset [12].

Rupali Patel et al. have developed a
methodology based on the k- Means clustering
approach to detect the disease among the grape
leaves. Morphological features of leaves are
taken into consideration. The major steps of the
research involve the collection of images grape
leaves, pre-processing, Segmentation, Feature
Extraction, Classification, Solution and
evaluating the results [13].

I11.  Research Methodology
i.  Data Collection

100 images of diseased apple tree leaves and
100 images of non diseased apple tree leaves
were collected initially from the Kaggle
website. 25 images from both the categories i.e
diseased apple tree leaves and non diseased
apple tree leaves were kept aside for testing. 75
images were considered for training from both
diseased and non diseased leaf categories.

Figure 1. Image representing a sample of the data set collected.
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ii.  Data Pre-processing

Data that is provided as input into the neural
networks usually need to be normalized in
order to make it suitable for processing by the
neural network. Images are pre-processed by
normalizing the values associated with the
pixels to be in range [0,1]. Using Keras the
pre-processing of the images can be
performed via keras. preprocessing. image.
ImageDataGenerator.

iii.  Convnet construction

The images that will be fed into the CNN are
images of diseased and non diseased apple
tree images of size 150X150, which form the
training dataset. The architecture of the
constructed CNN consists of three modules
namely convolution, relu and max pooling.
The combination of convolution, relu and
max pooling works well for image
classification tasks. The features considered
for input images of CNN Algorithm is 150 X
150 X 3. 150 X 150 represents the image
pixels. 3 represents the three-color channels
Red, Green and Blue. Classification of apple
tree leaves as diseased or non diseased
belongs to binary classification problem.
Sigmoid activation function is considered at
the end of the network since the problem
under consideration is binary classification.

iv.  Evaluating the Accuracy of the model
The suggested model results in an accuracy
0f 91.11% in the 15 th epoch.

IV. Conclusion

This research has suggested a technique
based on Convolution neural networks
consisting of convolution, relu and max
pooling layers to classify the leaves of Apple

tree as diseased or non diseased. The
proposed neural network model can easily
and automatically extract the features of the
diseased and non diseased leaves of Apple
Tree. The training dataset consisted of 75
images of diseased and non diseased leaves
of Apple tree. The algorithm was trained on
the training dataset obtained from Kaggle.
The proposed model resulted in a
classification accuracy of 91.11 % in the 15th
epoch.

V. Future Work
Future work involves developing a hybrid
algorithm based on deep learning techniques
considering a huge dataset.
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