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Abstract: This project aims to develop a machine learning model for predicting crop yield based on 

various factors such as weather conditions, soil quality, and crop type. The model will be trained using 

historical data on crop yields, weather patterns, and soil characteristics. The dataset will be cleaned and 

pre-processed before being used to train and test the model. Different machine learning algorithms such as 

linear regression, random forest, and neural networks will be evaluated and compared to identify the most 

accurate and reliable model. The final model will be used to predict crop yield for a given set of 

environmental conditions and can assist farmers in making informed decisions about crop management and 

resource allocation.  
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I. INTRODUCTION 

Agriculture is one of the most important sectors for human survival and economic growth. Crop yield prediction is a 

critical task for farmers, policymakers, and other stakeholders in the agriculture industry. Accurate prediction of crop 

yield can help farmers plan their planting schedules, optimize the use of resources such as water, fertilizer, and 

pesticides, and make informed decisions about crop management practices. 

In recent years, the use of machine learning techniques for crop yield prediction has gained significant attention. 

Machine learning models can be trained to analyze large datasets and identify patterns and relationships between 

various factors that affect crop yield. With the availability of high-quality data on weather conditions, soil quality, and 

crop types, machine learning algorithms can provide accurate predictions of crop yields. 

In this project, we aim to develop a machine learning model for crop yield prediction based on various environmental 

factors. We will use historical data on crop yields, weather patterns, and soil characteristics to train and test the model. 

We will evaluate different machine learning algorithms and identify the most accurate and reliable model. The final 

model will be used to predict crop yield for a given set of environmental conditions and can assist farmers in making 

informed decisions about crop management and resource allocation. 

 

II. LITERATURE REVIEW 

Several studies have been conducted in the past on crop yield prediction using machine learning techniques. One such 

study by Wang et al. (2019) used a random forest model to predict maize yield in China based on climate and soil data. 

The study showed that the random forest model outperformed traditional regression models and was able to accurately 

predict maize yield. 

Another study by Mondal et al. (2020) used a neural network model to predict rice yield in India based on satellite data 

and weather conditions. The study found that the neural network model was able to accurately predict rice yield and 

outperformed traditional statistical models. 

A study by Zhang et al. (2020) used a support vector machine model to predict wheat yield in China based on weather 

and soil data. The study found that the support vector machine model was able to accurately predict wheat yield and 

outperformed traditional regression models. 

In another study, Gupta et al. (2021) used a deep learning-based convolutional neural network to predict cotton yield in 

India based on satellite data and weather conditions. The study showed that the model was able to accurately predict 

cotton yield with a high level of accuracy. 

Jain et al. (2020) conducted a review of crop yield prediction models using machine learning techniques in India. The 

study highlighted the need for more accurate and reliable data, as well as the need for more research on transfer 

learning and ensemble learning techniques. 
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Kumar and Nagarajan (2019) developed a crop yield prediction model for maize crop in India using four machine 

learning algorithms: decision tree, random forest, support vector machine, and artificial neural network. The study 

found that the random forest algorithm had the highest accuracy, with an R-squared value of 0.91. 

Singh et al. (2020) conducted a review of machine learning-based crop yield prediction models in India. The study 

highlighted the need for more research on feature selection techniques, model interpretability, and the integration of 

multiple data sources. 

Verma et al. (2020) developed a crop yield prediction model for rice crop in India using the random forest algorithm. 

The study found that the model had an R-squared value of 0.83, indicating good accuracy. 

Overall, these studies demonstrate the potential of machine learning techniques for crop yield prediction. The use of 

machine learning models can provide accurate predictions of crop yield, which can assist farmers in making informed 

decisions about crop management and resource allocation. 

 

III. IMPLEMENTATION 

The implementation of a crop yield prediction using machine learning involves several steps, as outlined below: 

1. Data collection: Collecting historical data on crop yields, weather patterns, and soil characteristics for the 

region of interest. This data can be obtained from various sources such as government agencies, research 

institutions, and farming communities. 

2. Data preprocessing: The collected data needs to be cleaned, formatted, and preprocessed before being used to 

train the machine learning model. This involves data cleaning, data transformation, and feature selection. 

3. Model selection: The choice of machine learning algorithm depends on the nature of the problem and the 

available data. Popular algorithms used for crop yield prediction include linear regression, decision trees, 

random forest, support vector machines, and neural networks. 

4. Training and testing: The selected model is trained using the preprocessed data and evaluated using a separate 

set of test data. This helps to assess the accuracy and generalizability of the model. 

5. Model evaluation: The trained model is evaluated using performance metrics such as mean squared error, root 

mean squared error, and R-squared. These metrics provide a measure of the accuracy and reliability of the 

model. 

6. Deployment: Once the model has been trained and evaluated, it can be deployed to predict crop yield for a 

given set of environmental conditions. This can be done through a web-based interface or a mobile application. 

In summary, the implementation of a crop yield prediction using machine learning involves collecting and pre-

processing data, selecting an appropriate machine learning algorithm, training and testing the model, evaluating its 

performance, and deploying it for use in predicting crop yields. 

 

3.1 Algorithms 

Several machine learning algorithms can be used for crop yield prediction, depending on the nature of the problem and 

the available data. Some of the popular algorithms used in crop yield prediction are: 

1. Linear regression: This algorithm is used to model the relationship between the input variables (such as 

weather patterns and soil characteristics) and the output variable (crop yield). The goal is to find the line of 

best fit that minimizes the error between the predicted and actual crop yield values. 

2. Decision trees: This algorithm uses a tree-like structure to model the decision-making process. The tree is built 

by recursively splitting the data based on the most significant features until a stopping criterion is reached. 

Decision trees are popular for their interpretability and ease of use. 

3. Random forest: This algorithm builds multiple decision trees and combines their outputs to make a prediction. 

Random forests are known for their accuracy and robustness to noisy data. 

4. Support vector machines: This algorithm constructs a hyperplane that maximally separates the input data into 

different classes. In the context of crop yield prediction, support vector machines can be used to model the 

relationship between the input variables and the output variable. 

5. Neural networks: This algorithm consists of multiple layers of interconnected nodes that process the input data 

to make a prediction. Neural networks are known for their ability to model complex relationships between the 
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input and output variables. 

In summary, there are several machine learning algorithms that can be used for crop yield prediction, each with its 

strengths and weaknesses. The choice of algorithm depends on the nature of the problem and the available data. 

 

IV. CONCLUSION 

In conclusion, crop yield prediction using machine learning is a promising approach that can help farmers make 

informed decisions about crop management and resource allocation. Machine learning algorithms such as linear 

regression, decision trees, random forest, support vector machines, and neural networks can be used to model the 

relationship between environmental factors such as weather patterns and soil characteristics and crop yield. 

Several studies have demonstrated the effectiveness of machine learning models in predicting crop yield, with higher 

accuracy than traditional statistical models. The implementation of a crop yield prediction model involves collecting 

and preprocessing data, selecting an appropriate machine learning algorithm, training and testing the model, evaluating 

its performance, and deploying it for use in predicting crop yields. 

Overall, the use of machine learning for crop yield prediction has the potential to improve agricultural productivity, 

increase food security, and reduce the environmental impact of agriculture. However, further research is needed to 

optimize and refine the models and to integrate them into existing agricultural practices. 
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