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Abstract - Arecanut is a tropical crop, which is popularly known as betel nut. India ranks second in producing and consuming 
arecanut in the world. Throughout its life cycle, it is affected by a variety of diseases, from root to fruit. The current approach for 
detecting diseases is simply observation with the naked eye and farmers have to carefully analyse each and every crop periodically to 
detect the diseases. In this paper, a new system is proposed which helps in detecting the diseases of arecanut, leaves, and its trunk 
using Convolutional Neural Networks and suggests remedies for it. To train and test the CNN model, Dataset is created which consists 
of 200 images of arecanut both healthy and diseased. The train and test data are divided into a ratio of 70:30. For compilation of model 
categorical cross-entropy is used as loss function with adam as optimizer function and accuracy as metrics. A total of 50 Epochs are 
used to train the model to achieve high validation and test accuracy with minimum loss. The proposed approach was found to be 
effective and 81.35 percent accurate in identifying the arecanut disease. 
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I. INTRODUCTION  
Agriculture is the practice of growing crops and cultivating livestock in a piece of land. It is very important aspect of 
human life as it is agriculture that enables people to live and work in cities because of food that is produced because of 
agriculture. Agriculture is an age-old practice that started thousands of years ago and has evolved over time to make the 
process easier, efficient and productive. In India, agriculture is the largest provider of livelihood in rural areas and is one 
of the major contributors of the country’s Gross Domestic Product (GDP). Areca belongs to the family of Arecaceae and 
is a genus comprising of 51 different species of palms. It is typically found in hot and humid areas such as in India, 
Philippines, Malaysia, etc. The name Areca is derived from a name which was locally used in Malabar coast of India. 
Even though arecanut crops are grown extensively in India, it is not a native crop of India. It is said to be first grown in 
areas of Philippines and Malaysia and hence is said to found in various varieties in those regions. But arecanut is a 
tropical nut that is grown in most parts of southern India as a cash crop. 
     India is traditionally an Areca growing country. There are various co-operatives and scheduled banks set up with an 
intention to support arecanut cultivation as well as for exporting them to foreign countries. The emergence of new 
products such as pan masala and gutka has increased the demand for arecanut cultivation. India is the largest producer as 
well as consumer of arecanut in the world. It constitutes about 88% of the production of arecanut in the world. The crop 
is mainly grown in the states of Maharashtra, Kerala, Karnataka and Andaman and Nicobar Islands. Arecanut cultivation 
is economically important and this can be learnt from the fact that roughly 56 million people are employed in this 
business either directly or indirectly. 
     The cultivation of arecanut requires various parameters to be considered and its growth is good only if areca plant 
receives optimal environmental condition. Some parameters to be kept in mind while growing areca plants are seed 
selection, land preparation, soil and climate requirements, irrigation, manure and fertilizer requirement, altitude, etc. 
Arecanut palm is said to be affected by several types of diseases. Around twenty types of diseases causing varying 
degrees of damages to the tree have been identified in India. However, in Uttara Kannada district the major diseases that 
have been reported are Yellow Leaf Disease, Mahali disease, Bud Rot, Stem Bleeding, etc. This reduces the quantity of 
crop production and hence the farmers would incur huge loss. 
     Machine Learning is the process of giving computers the ability of learn various features on data and make accurate 
decisions on unseen data. It is a branch of computer science and artificial intelligence that focuses on simulating human 
learning processes using data and algorithms to improve the system's accuracy over time. It primarily is based on creating 
algorithms that enable a computer to independently learn from data and previous experiences. 
      Machine Learning is an emerging field in crop yield and health analysis. Disease prediction is a very important issue 
in agriculture as farmers need to know if a crop is suffering from a disease beforehand so that they can treat it with 
appropriate measures. In the past, disease prediction was done by farmers who manually had to observe each and every 
plant and make predictions on if the particular crop is suffering from the disease based on personal knowledge. 
Making judgments on the management of agricultural diseases requires accurate knowledge of the history of crop 
disease. This paper uses a variety of input data to create, build, and deploy the training model. Using data mining and 
data science techniques, the system will be able to recognize features and anticipate crop diseases. The objectives of the 
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project are the collection of data set having both healthy and diseased images of arecanut and their leaves, development 
of an algorithm that can detect arecanut disease and suggestion of solutions for the detected disease. 

II. RELATED WORK 
In [1] Dhanuja K C et al proposed a system for disease detection in arecanut using image processing technology. For 
training and testing the model a total of 144 images of arecanut samples were used which included 49 Good, 46 Poor and 
49 negative samples. The main aim of this report was focused less on disease detection and more on grading different 
types of arecanut. K- Nearest Neighbour algorithm is used to detect diseases in arecanut. In [2] Ashish Nage, V. R Raut 
developed an android application that helps farmers in identifying plant disease by uploading a leaf image to the system 
which uses convolution neural network algorithm to identify presence of disease in leaf.  
     In [3] The proposed method consists of detection of diseases related to pomegranate and also suggesting solutions 
based on diseases. The proposed system consists of image pre-processing, segmentation, extraction of features and 
classification. In image pre-processing, images are resized. In segmentation, colour segmentation is carried out. Colour, 
morphology and texture features are used for the feature extraction. Minimum distance classifier is used for classification 
purposes. In [4], In this paper the authors have used different algorithms (SVM, KNN, Decision tree) for detection of 
diseases in leaves. This project works on uploading a captured image of sample to the system and algorithm will detect 
weather the sample is affected by any diseases or not, if it is affected by any disease, it will print the detected disease 
with an accuracy of 86%. 
     In [5] a dataset is created for training a neural network for image classification. The dataset was collected manually 
from the field. To get better feature extraction, image preprocessing was done, which includes noise removal, intensity 
normalization, removing reflections, and masking portions of the image. Then, using these processed images, a deep 
convolutional neural network model was trained to classify the images and TensorFlow library was used for numerical 
computations. 

III. METHODOLOGY 
The proposed method is shown in Fig 1. It consists of three phases: training phase, testing phase, implementation in GUI 
phase. In the training phase, the data was collected and pre-processed. In this step, the images were resized to a fixed 
resolution. The output labels were converted into one-hot encoding vector form. The images were further converted into 
arrays based on the color composition [6]. 
     The pre-processed data was divided into training and testing data. The training data was used to train the 
convolutional neural network model to predict diseases in the image. In the testing phase, the disease was detected based 
on the features of the test image [7]. The work starts with the pre-processing step. In this step the collected data was pre-
processed to get uniform images so that training the model is made easy [8-12]. 

 
Fig 1. Arecanut Disease Classification 
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Deep Learning is a part of machine learning process which uses the concept of neural networks present in the brain to 
mimic the learning process of a human.  Deep learning can analyse images in ways that machine learning cannot do 
easily. Moreover, deep learning could easily learn features of a dataset without much human intervention when compared 
to machine learning. CNN is a Deep Learning algorithm that can take in an image as input, assign importance (learnable 
weights and biases) to various aspects/objects in the image then learn from the results and be able to differentiate one 
from the other. As compared to other classification algorithms, the amount of pre-processing needed by a ConvNet is 
significantly less. Though filters in primitive methods are hand-engineered, ConvNets can learn these 
filters/characteristics with enough preparation [13]. In the convolution layer, which is the main layer, the images are 
divided into partial images based on set step size where a step length is used to estimate the number of pixels that must 
be taken into consideration before performing calculations. This step is mainly used to reduce the dimensionality of the 
image.  
     After the convolutional layer, the next step is to send the data from convolutional layer into the pooling layer. The 
process that happens in the pooling layer is same as that happens in the convolutional layer. The only difference is that 
we don’t take the whole partial array of pixels as the result. But we take the maximum or average value as the result. This 
in turn is used to preserve even the smallest of features that are inherent in the pixels of partial images [14].  
     The last type of layer is the fully connected layer which is similar to the regular neural networks. These are tightly 
meshed layers which are used to compute and forward every bit of output data from the pooling layer as the images are 
already greatly reduced in size.  
      An open-source Python framework called Streamlit is used to create web applications for machine learning and data 
science. Streamlit makes it simple to launch web apps quickly after they have been developed. It is possible to create 
apps with Streamlit with good understanding of python code. Working on the interactive cycle of coding and watching 
outcomes on the web app is made simple by Streamlit [15]. 

Dataset 
To detect various diseases of arecanut dataset was created which consists of healthy and diseased images of arecanut and 
their leaves. The images shown in Fig 2 were taken from a digital camera at a half-meter distance from the source. Some 
of the diseased and healthy arecanut images were collected from Kundapur, Shimoga district of Karnataka. These 
photographs were taken under the guidance of experienced arecanut researchers and farmers. Others were collected from 
google. The dataset consists of a total of 200 images which includes leaves, nuts, and trunk of arecanut both healthy and 
diseased. There are 65 healthy and 135 diseased images of arecanut such as yellow, yellow spot, Mahali/Koleroga, and 
Stem bleeding disease. The images are resized into 256*256 pixels using open-cv before training the model. 
 

 
Fig 2. Healthy and Diseased Arecanut and Areca Plant Images. 

 

Preprocessing 
The database is pre-processed, which includes image reshaping, resizing, and array conversion. The test image is also 
subjected to similar processing. Images are resized to 256*256 resolutions and converted to an array before training the  
 
CNN Model 
Computers are unable to recognize or evaluate images in the same way that humans do. So, the captured images are 
converted into array using Numpy. The array contains RGB values of each pixel of an image ranging from 0 to 255. 
 
Model Structure 
CNN has several layers, including Dropout, Convolution2D, Activation, Dense, MaxPooling2D and Flatten. For training 
the model using CNN 1000 neurons were used in the first layer, 500 in the second layer, 250 in third and 5 in the last 
dense layer. The activation function used in the first 3 layers is relu and for the last layer SoftMax. A total of 123,677,025 
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parameters are calculated which includes the weights and biases. The last has a SoftMax activation function which gives 
the probability of detected disease. A total of 200 images which includes healthy and diseased images are used to train 
and test the Model. The dataset is limited so, Augmentation technique is used which basically performs rotation, shifting, 
zooming, flipping the image to create new data for training. The train and test data are divided into a ratio of 70:30. For 
compilation of model categorical cross entropy is used as loss function with adam as optimizer function and accuracy as 
metrics. A total of 50 Epochs are used to train the model to achieve high validation and test accuracy with minimum loss. 
 

IV. RESULTS  
After training the model the test accuracy observed was 81.35 %. The graphs of accuracy versus epochs and loss versus 
epochs are shown below Fig 3 and Fig 4 respectively. The image of the plant was given as input to the model trained 
using CNN. The trained model detects diseases in arecanut and prints the probability of the detected disease. Also, the 
remedy for the maximum probability disease is shown for the user reference. 
 

 
Fig 3. Accuracy Versus Epochs 

 

 
Fig 4. Loss Versus Epochs 

Streamlit app allows the user to input an image and see the predicted result in a webpage. The Fig 5 shows the detection 
of healthy nut and detection of yellow-leaf-spot disease and even the remedy for the disease is shown in Fig 6. 
 

 
Fig 5. Detection of Healthy Nut. 
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Fig 6. Detection of Yellow-Leaf-Spot Disease and Remedy Suggestion. 

 
Fig 7 and Fig 8 shows the detection of healthy trunk and the stem bleeding disease. For the stem bleeding disease even, 
the suitable remedy is suggested. 

 
Fig 7. Detection of Healthy Trunk 

 

 
Fig 8. Detection of Stem bleeding disease 
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V. CONCLUSION 
This paper focuses on the early detection of diseases in Arecanut, leaves, and trunk using Convolutional Neural 
Networks. Experimentation is conducted using diseased and healthy arecanut image dataset of 200 images. The input 
image is first pre-processed, followed by feature extraction, training, and classification. The proposed System detects 
diseases of arecanut such as Mahali, Stem bleeding, and yellow leaf spot and provides remedies for the same. Depending 
on the quality of the input image and the stage of the disease, the experimental results show varying levels of disease 
detection accuracy. The overall accuracy of the system is estimated to be 81.35 percent. As a result, this system takes a 
step toward encouraging farmers to practice smart farming and allowing them to make better yield decisions by enabling 
them to take all the necessary preventive and corrective action on their arecanut crop. 
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