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Abstract: Food is a basic need for human life. Every human deserves at least a meal per day for his survival. Agriculture plays a 

major role in feeding the nation with adequate food. Agriculture in India is a component of the primary sector and is considered as 

the backbone of Indian economy. India is one of the thickly populated countries with more than half of its population engaged in 

agriculture. Despite agriculture being the prominent occupation in India, the outcome is disappointing. The farmers strive to get 

the estimated crop yield but the age-old methodologies used are a hindrance. Accurate crop yield prediction will bring about a 

drastic change in the lives of the farmers. Thereby contributing to the economic growth of the nation. The proposed system uses 

supervised machine learning algorithms to predict the crop yield accurately. This paper uses Decision Tree, k-Nearest Neighbor 

and Artificial Neural network algorithms to predict the crop yield and compare their performance. 

 

Index Terms - Artificial Neural Networks, crop yield, Decision Tree, k-Nearest Neighbor, prediction, supervised machine 

learning. 

I. INTRODUCTION 

India is having a substantial cultivable land with more than half of the nation toiling as farmers. Although agriculture is 

considered as the backbone of Indian economy, food insecurity is one of the prevailing concerns in India [1][2]. Farmers are not 

receiving the expected crop yield. Although framers are engaged in agricultural activities throughout the year, the yield obtained 

is inadequate. The main reason for unanticipated crop yield is the inaccurate prediction of the crop yield. A farmer predicts the 

yield based on his past experience with the crop [3]. The experience of a farmer with the crop can be considered meagre in 

contrast with agricultural data collected over years throughout the nation. The traditional methodology adopted by the farmer to 

predict the crop yield results in inaccurate prediction. As a result, farmers incur loss and fail to produce adequate crop yield to 

fulfill the basic needs of the country.   

Agricultural produce significantly depends on the climatic factors such as rain, soil, seed, temperature, etc. The climatic factors 

and the productivity depending on these factors should be studied in order to predict the crop yield accurately [4]. The crop data 

collected over years should be analyzed [5]. Since India is a developing nation a pricey solution will not help in resolving the 

problems of Indian agriculture. The use of supervised machine learning algorithms to predict the crop yield will be a simple and 

effective solution. 

The supervised machine learning algorithms help in predicting the crop yield accurately [6]. The algorithms used for the study 

are Decision Tree, k-Nearest Neighbor and Artificial Neural Networks. The algorithms differ in terms of accuracy as the model 

development process differs. The proposed system emphasizes on the comparative study of the algorithms in order to consider the 

algorithm which predicts the crop yield most accurately.  

II. RELATED WORK 

The strategies which help in solving the farming problems are discussed. It emphasizes the crop selection methodology. The 

use of machine learning techniques in agriculture improves the crop yield rates. Different methods of machine learning techniques 

are examined to obtain the performance accuracy [7].    

Physical parameters such as rainfall and temperature are considered for the study. It proposes a solution to crop yield prediction 

with the development of a tool which gives predictions based on the individual crops. An android application is developed to 

query the results of the machine learning analysis [8]. 

A solution is proposed using data analytics for crop yield prediction. Table, data visualization tool is used to combine two data 

sets with the parameter year. K-Means clustering algorithm is used to store big data in clusters. Apriori algorithm is used to count 

the features. Naïve Bayes algorithm is used to find the exact crop yield [9]. 

Farming practices across different growing locations and conditions are considered. The accuracy of the performance 

estimation model in different feature sets are analyzed. The machine learning model is trained with district level data. This model 

is applied to decompose district level performance data to taluk level performance. The mean error for taluk level is 6% and 

maximum error is 25% [10]. 

The paper proposes a method called crop selection problem. The proposed method addresses crop selection affected by the 

factors such as soil type, water density, etc. It uses statistical and machine learning techniques to maximize the net yield rate of 

the crops [11].   
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III. PROPOSED METHODOLOGY 

The proposed system uses Decision Tree, k-Nearest Neighbor and Artificial Neural Network supervised machine algorithms for 

the study. The featured dataset containing the crop data is divided into training data and test data. The training data is given as the 

input to the algorithm. The algorithm develops a model learning from the training data. The model developed is tested using the test 

data. The score generated during the testing of the model is the performance measure of the algorithm. The model is considered for 

predicting the crop yield when a considerable score is attained. The system compares the performances of the algorithms. It 

suggests the user as to which model performs better aiding the user to choose the most apt algorithm for predicting the crop yield. 

 

 
 

Fig. 3.1.  Block diagram of the proposed system 

The crop data is collected from various sources. The collected data is pre-processed and feature extraction is done. The features 

considered are state, year, crop, area, rainfall and production. The features are standardized as per the requirement of the 

algorithm. The standardization is applied on required features individually. The average of the selected feature is calculated. 

Standardization is carried using the equation 3.1. The dataset is divided into training data and test data. In the proposed system, 

20% of the dataset is considered as the test data for testing the model developed. 

 (3.1) 

Equation 3.1. Standardization formula used for feature extraction 

 

Where, 

z = standardized value 

xi = observation for which z is calculated 

𝜇 = mean   

𝝈 = standard deviation 

The training data is given as the input to the decision tree algorithm. The algorithm trains the model using the training set. The 

process starts from the root node and ends at the leaf node. The Mean Squared Error is used as the splitting criteria for nodes. 

Equation 3.2 is used to calculate the Mean Squared Error. The model is then tested for correctness. When the decision tree learned 

model generates a considerable score, it is used to predict the crop yield for the given crop data. 

  (3.2) 

Equation 3.2. Mean Squared Error calculation 

Where,  
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MSE = Mean Squared Error 

N = Number of predictions generated from the data points 

Yi = vector of observed values for the variables being predicted 

Ỹi = predicted values 

k-Nearest Neighbor takes the training data as the input. The algorithm considers the similarity measure for developing the 

model.  It calculates the average of the numerical target of the K nearest neighbors. The test data is used to test the model 

developed. The user inputs the crop data in order to receive the predicted crop yield. 

 (3.3) 

Equation 3.3. Distance metrics 

Where, 

k = number of dimensions 

xi, yi = data points 

q = order of the norm 

The artificial neural network algorithm is given with the training data. The training data is used to train the model. The 

algorithm considers 5 dimensions in the input layer. The activation function is calculated and the hidden layer processes it. The 

processing continues until the single output value is obtained. The crop yield is predicted for the input crop data. 

IV. CHALLENGES 

The crop data is collected from different sources. The data considered should be genuine to yield appropriate prediction. The 

score generated from the models differ based on the dataset given for training the model. Achieving a considerable score is a 

challenging task.  

V. RESULTS 

The results obtained from the implementation of Decision Tree, k-Nearest Neighbor and Artificial Neural Network supervised 

machine learning algorithms is illustrated in this section. 

 

Fig. 5.1 Comparison of the supervised machine learning models  
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The models are trained with the provided training data. The scores generated from the models are compared. The user is 

suggested to with the model which provides better accuracy.  

 

Fig. 5.2. Crop yield prediction using Decision Tree model 

 

Fig. 5.3. Crop yield prediction using k-Nearest Neighbor model 
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Fig. 5.4. Crop yield prediction using Artificial Neural Network 

The user selects the Comma Separated Values file containing the crop data as the input dataset.  The algorithm of the user's 

choice is selected. Clicking the train button trains the model and gives a message to the user stating the training is completed. 

After the successful completion of the training, the score is generated when the user clicks the get score button. The user enters 

the crop data for which the yield prediction has to be made and clicks on the predict button. The crop yield predicted value is 

displayed.  

VI. CONCLUSION 

The use of the proposed system will aid the farmers in predicting the crop yield accurately. The user of the system can carry 

out a comparative study in order to find which algorithm gives better accuracy. The algorithm which gives a better score should 

be considered to predict the crop yield. The predicted crop yield will help the farmers in planning the cost and resources required. 

The use of the proposed system gives a simple solution with significant outcomes. The system will help India become a food 

secure country. The adequate produce will contribute to economic growth of the country. 
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