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Abstract 
Most crop yields have declined significantly in the last 20 years due to the effects of climate change 

in India. Several machine learning algorithms have been applied to support research on crop yield 

prediction. In this study, we performed a systematic literature review to extract and synthesize algorithms 

and traits used in crop yield prediction studies. While these methods can solve the yield prediction problem, 

they have the following shortcomings: unable to create a direct linear or non-linear mapping between the 

raw data and the crop yield value; and the performance of these models strongly depends on the quality of 

the extracted features. Prediction of pre-harvest yields helps policymakers and farmers to take appropriate 

marketing and storage measures. Manage the entire growth process using advanced machine learning and 

deep learning techniques. We carefully reviewed these selected studies, analyzed the methods and 

characteristics used, and made recommendations for further research. Our analysis shows that the most 

commonly used functions are temperature, precipitation, and soil type and that the most popular algorithms 

are decision trees, naive Bayesian gaussian, and support vector machines (SVM). A random forest 

algorithm is used to grow the best crop for the conditions. It uses xg boost, a support vector machine 
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(SVM) algorithm that is best suited for a particular soil type and recommended crop, and finally uses a 

convolutional neural network (CNN) to predict names, causes, and suggestions of plant diseases to cure it. 

Understand local demographics, understand the factors that affect crops, keep crops healthy, and make 

informed decisions to dramatically increase yields. This complete process will be displayed using the 

python framework of the flask to get the complete output of the results will be fetched from the model we 

trained and built and they will indicate that the method obtains the best performance for all locations, and 

the classifications generated using the different algorithms share a common set of selected traits. Moreover, 

comparing these results with the previous ones obtained using different techniques, the analysis of the 

resulting rules shows the soundness in the taxonomic relevance of the extracted knowledge. Forecasting 

helps farmers predict crop yields before they are planted in the field. 

Keywords: Crop Models, Temperature, Precipitation and Soil Types, Understand Local 

Demographics, Classifications Generated Using Algorithms, Analysis of Resulting, Python Framework 

Flask, India Crop Forecasting. 

1. Introduction

Agriculture is in a state of flux, and obstacles are emerging, such as climate change, environmental 

impacts, and lack of labour, resources, and land. Annual population growth and increasing demands on 

agricultural society to produce more from the same amount of agricultural land while protecting the 

environment are the significant challenges of this century.  

This scenario reinforces the constant need to seek alternatives in the face of challenges to ensure higher 

productivity and better quality. Sustainable production of sufficient, safe, and high-quality agricultural 

products will be achievable if new technologies and innovations are adopted. Smart farms rely on data 

and information generated by agricultural technology, bringing the producer closer to digital 

technology.  

This includes the use of sensors and drones and the collection of accurate data such as weather data, 

soil mapping, and others. Extracting knowledge from these data and creating decision support systems 

is becoming increasingly important to optimize farms and add value to meet the food needs of the 

population and ensure the sustainable use of natural resources Deep learning (DL) is a subfield of 

machine learning. 
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DL algorithms can be used throughout the cultivation and harvesting cycle in agriculture and are 

receiving considerable attention in developing such decision-making systems. 

The idea is to feed large artificial neural networks with increasingly large amounts of data, extract 

features from them automatically, and make decisions based on these data Deep here refers to the 

number of hidden layers of the neural network. The performance of the model improves as the network 

becomes deeper. Crop yields and crop yield forecasts directly affect the annual national and 

international economy and play a major role in the food economy. 

Crop yields are highly dependent on irrigation and climate data. More irrigation does not necessarily 

increase yield. Predicting yield based on different types of irrigation is one way to optimize the 

process. 

2. Proposed Methodology:

This article recognizes and recognizes the Crop yield prediction on the Indian terrains. The 

correctness of the model is evaluated as part of the model creation process. It aids in determining the 

best model for data representation and model performance for future timestamps. The fraction of 

forecasts that the model accurately projected is referred to as accuracy. Accuracy measures how near 

the projected value is to the actual or real value. Depicts the accuracy measure of the anticipated data 

using the proposed deep reinforcement learning algorithm and the other machine learning methods that 

were tested. When the experimental values and results for the paddy crop dataset are compared, the 

deep reinforcement learning model is shown to predict the data with a higher accuracy and precision of 

93.7 percent than the other techniques tested. 

• In crop recommendation, the user can provide the soil data from their side and the application

will predict which crop should the user grow.

• In the fertilizer recommendation, the user can provide the soil type, and the application will

predict what the soil lacks it gives recommend improvements.

• For the crop disease the user can input an image of a diseased plant leaf, it will predict the

disease and suggestion to cure.
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2.1 Raw Dataset: 

In a predictive modeling project, the algorithms of machine learning learn a mapping from 

input variables to a target variable. The most common form of predictive modeling project involves so-

called structured data or tabular data. This is the data as it appears in a spreadsheet or matrix, with 

example rows and feature columns for each example. We cannot fit and evaluate machine learning 

algorithms on raw data; instead, we need to transform the data to meet the demands of individual 

machine learning algorithms. Moreover, we need to choose a data representation that best exposes the 

underlying unknown structure of the prediction problem to the learning algorithms in order to achieve 

the best performance given our available resources on a predictive modeling project. Since we have 

standard implementations of highly parameterized machine learning algorithms in open-source 

libraries, model fitting has become routine.  

2.2 Data Collection: 

Collecting data for training ML models is the key step in the machine learning pipeline. The 

predictions made by ML systems can only be as good as the data they were trained on. Here are some 

of the problems that can occur during data collection: Inaccurate data. The data collected may not be 

related to the problem statement. Missing data.  

Secondary data may be missing. This can take the form of blank values in columns or missing 

images for certain forecast classes. Data Imbalance Some classes or categories in the data may have a 

disproportionately high or low number of matching samples. Therefore, they risk being under-

represented in the model. Data distortions. Depending on how the data, topics, and labels themselves 

are chosen, the model could propagate inherent biases about gender, politics, age, or region, for 

example. Data distortion is difficult to detect and remove. 
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2.3 Pre-Processed Data: 

Data preprocessing in Machine Learning is a crucial step that improves data quality to help 

extract meaningful insights from data. Data preprocessing in Machine Learning refers to the technique 

of preparing (cleaning and organizing) raw data to make it suitable for building and training Machine 

Learning models. Simply put, data preprocessing in machine learning is a data mining technique that 

transforms raw data into an understandable and readable format. 

 When it comes to building a machine learning model, data preprocessing is the first step that 

marks the beginning of the process. Typically, real-world data is incomplete, inconsistent, inaccurate 

(contains errors or outliers), and often lacks specific attribute values/trends. This is where data 

preprocessing comes in – it helps clean, format, and organize the raw data, making it ready to use for 

machine learning models. Let's look at the different stages of data preprocessing in machine learning.  

2.4 Integrated Data: 

Data integration involves the merging of technical and business processes that combine data 

from disparate sources, both traditional and non-traditional, into meaningful datasets for business 

intelligence and analytics. Businesses gain insights from this big data facilitating better and faster 

decision-making that helps ensure business competitiveness.  

The main challenge that can arise when integrating traditional and non-traditional data sources 

is the large amount of data generated in the governance ecosystem. A comprehensive data integration 

solution integrates data collected from multiple on-premises and cloud sources to support an efficient, 

out-of-the-box data pipeline for Data. The data architecture defines the flow of data from these source 

systems and the workflow for acquiring, cleaning, normalizing, and archiving data for processing. A 

typical data integration architecture addresses data governance policy, security, data privacy, and data 

quality requirements, while helping businesses consolidate data into a single, trusted view for analysis. 

The architecture establishes the working environment for the application of various techniques, 

including. 

2.5 Algorithm Segmentation: 

Naive Bayes algorithm is in this classifier has highlights that are statically autonomous to one 

each other. Most of the other classifiers predict some amount of correlation between the features but 

Naive Bayes models its different features as independent features given its class. 

Random Forest is the process of random forest is a machine learning technique that's used to 

solve regression and classification problems. It utilizes ensemble learning, which is a technique that 

combines many classifiers to provide solutions to complex problems 

XGBoost is a well-known and proficient open-source execution of the angle helped trees 

calculation. 

Convolutional Neural Network in such process agenda for this field is to enable machines to 

view the world as humans do, perceive it in a similar manner and even use the knowledge for a 
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multitude of tasks such as Image & Video recognition, Image Analysis & Classification, Media 

Recreation, Recommendation Systems, Natural Language Processing, etc. 

3. Algorithm:

Algorithm is defined as "a procedure or set of rules to be followed in computations or other 

problem-solving processes." As a consequence, an algorithm is a set of rules/instructions that govern 

how a work is to be conducted step by step in order to achieve the desired results. It is easy to 

understand by using the example of preparing a new dish. To make a new dish, one reads the directions 

and procedures and then follows them in the correct order. As a consequence, the new meal was 

wonderfully prepared. Similarly, algorithms aid in the completion of a task in programming to produce 

the desired result. As one would not follow any written instructions when preparing the recipe, but 

only the standard one. Similarly, not all written computer instructions are algorithms. Some 

instructions must have the following features in order to be considered an algorithm: Unambiguous and 

clear: The algorithm should be unambiguous and clear. Each of its phases should be obvious in every 

way and should only lead to one meaning. 

Well-Defined Inputs: If an algorithm requires inputs, those inputs should be well-defined. 

Well-Defined Outputs: The algorithm must clearly specify and well-define what output will be 

produced. 

Finiteness: The method must be finite, which means it should not end up in infinite loops or something 

similar. 

3.1. Naive Bayes Algorithm: 

Naive Bayes is a probabilistic machine learning technique that may be used to solve a wide 

range of classification problems. Typical applications include spam filtering, document classification, 

sentiment prediction, and so forth. It is named after Rev.  

Thomas Bayes and is based on his works. But why is it referred to as 'Naive'? The term naïve 

refers to the assumption that the characteristics that comprise the model are independent of one 

another. That is, altering the value of one feature has no direct effect on or affects the value of any of 

the other characteristics utilized in the algorithm. Alright. By all accounts, Naive Bayes appears to be a 

simple yet powerful algorithm. But why is it so well-liked. This is due to the fact that there is 

considerable. 
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3.2. Random Forest Algorithm: 

Random Forest is a well-known machine learning algorithm from the supervised learning 

approach. It may be applied to both classification and regression issues in machine learning. It is built 

on the notion of ensemble learning, which is the process of merging numerous classifiers to solve a 

complicated issue and enhance the model's performance. 

"Random Forest is a classifier that comprises a number of decision trees on various subsets of 

the provided dataset and takes the average to enhance the predicted accuracy of that dataset," as the 

name implies. Instead, then depending on a single decision tree, the random forest collects the 

forecasts from each tree and predicts the final output based on the majority vote of predictions. 

3.2 XGBoost Algorithm: 

XGBoost (extreme Gradient Boosting) is a popular and efficient open-source implementation 

of the gradient boosted tree algorithm. Gradient boosting is a supervised learning algorithm that 

attempts to accurately predict a target variable by combining a set of estimates from a set of simpler, 

weaker models. The XGBoost algorithm performs well in machine learning competitions due to its 

robust handling of a variety of data types, relationships, distributions, and variety of hyper parameters 

that you can fine-tune. You can use XGBoost for regression, classification (binary and multiclass), and 

classification problems.  

You can use the new version of the XGBoost algorithm as an Amazon Sage Maker embedded 

algorithm or as a framework to run training scripts in your on-premises environments. This 
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implementation has a smaller memory footprint, better logging, better hyperparameter validation, and 

set of metrics than the original versions. 

3.3 Convolutional Neural Network: 

Artificial intelligence has come a long way and has perfectly bridged the gap between the 

potential of humans and that of machines. And data enthusiasts around the world are working on many 

aspects of AI and turning visions into reality and one of those amazing areas is the field of vision 

computers. This field aims to enable and configure machines to see the world as humans and use the 

knowledge for different activities and processes (such as image recognition, image analysis and 

classification, etc.). And advances in computer vision with deep learning have been remarkably 

successful, especially with the Convolutional Neural Network algorithm. Imagine there is an image of 

a bird and you want to identify if it is really a bird or some other object. 

The first thing to do is to feed the pixels of the image as an array to the input layer of the neural 

network (multi-layer networks used to classify things). Hidden layers perform feature extraction by 

performing various calculations and manipulations. 

 There are several hidden layers such as Convolution layer, REL layer and Aggregation layer, 

which perform the feature extraction from the image. Finally, there is a fully connected layer that 

identifies the object in the image. 

4.Literature Survey Findings 

Numerous approaches have been handled by the researchers to workout network anomaly 

prediction using a mixture of various algorithms. This segment presents a summary of such 

combinative methods that emphasis on enlightening the overall outcomes accuracy. 

Existing research work by [1] D. Elavarasan, P.M Durairaj Vincent” Crop Yield Prediction 

Using Deep Reinforcement Learning Model for Sustainable Agrarian Applications “, May 2020. The 

evolution of DRL has raised the self-reliance and the intelligence of the Artificial Intelligence 
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algorithms and motivates to propose a novel crop yield prediction system. The results observed from 

the precision and efficiency tests illustrate the effectiveness and versatility of the proposed Deep 

Recurrent Q-Network for yield prediction. By building a yield prediction environment, the proposed 

method makes it feasible for the agent to identify and learn the crop yield prediction through self-

exploration and experience replay. Through the dataset prediction results, it is evident that the yield 

prediction agent administers the process, suggesting that the proposed method can precisely define the 

characteristics for crop yield.  

According to the work of [2] Kevin Tom Thomas, Varsha S, Merin Mary Saji, Lisha Varghese, 

Er. Jinu Thomas “Crop Prediction Using Machine Learning,” in   International Journal of Future 

Generation Communication and Networking, 2020.This system thus helps the farmer to decide on the 

maximum profitable crop and also helps in finding new crops that can be cultivated which have not 

been cultivated till that time by the farmer. In the future, this system can be implemented further using 

IOT to get the real time values of the soil. In the farm, the sensors can be installed to collect 

information about the current soil conditions, and the systems can therefore increase the accuracy of 

correctness of the results. Hence, farming can be done in a smart way. 

The study by [3] Potnuru Sai Nishant, Pinapa Sai Venkat, Bollu Lakshmi Avinash, B. Jabber,” 

Crop Yield Prediction based on Indian Agriculture using Machine Learning”,2020When we apply 

stacked regression, the result has been so improvised than when those models were applied 

individually. The output which has been shown in figure is currently a web application, but our future 

work would be building an application where the farmers can use it as app and converting the whole 

system in their regional language. 

Based on the work done by [4] Nikhil Patil, Rajab Ali, Vaibhav Wankhedkar, Prof. Deepali 

Nayak, “Crop Disease Detection using Deep Convolutional Neural Networks,” in International Journal 

of Engineering Research & Technology (IJERT),2019, ISSN: 2278-0181.In this paper, we proposed 

Crop Disease Detection using CNN system based on Deep Learning. The described system can be 

efficiently used by farmers as it is giving the instant information about the crop disease. It also reduces 

the Outbreaks, upsurges which causes the huge losses to crops and pastures and threatening the 

livelihoods of vulnerable farmers. As Comparing with traditional crop disease detection system, the 

described system gives the accuracy rate of 89% which implies correct detection of 9 crop images 

from set of 10. The experimental results demonstrate the effectiveness of our proposed system and it 

can be used widely by Farmers to Detect the crop Disease. 

According to the work of [5] T R Lekhaa, “Efficient Crop Yield and Pesticide Prediction for 

Improving Agricultural Economy Using Data Mining Techniques,” International Journal of Modern 

Trends in Engineering and Science, 2016.In this paper we have proposed a combination of prediction 

and classification algorithm for providing better yield in agriculture farm. Here the details of the soil 

PH content, Nitrogen content, Sulphur content etc are obtained and classified and predicted with plant 

details. The pesticide composting details are obtained and again classified and predicted with soil and 

crop details. Performance and accuracy of CSM method depends on predicted value of influenced 

parameters, so there is a need to adopt a prediction method with more accuracy and high performance. 
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Modules: 

⚫ Crop analysis. 

⚫ Crop recommendation field 

⚫ Required crop fertilizer 

⚫ Predict crop disease 

Conclusions: 

In this study, we come to know that every part of our algorithm in every part of the potassium, 

phosphate, nitrogen values which is been mandatory to the part of analyzing our all over India crop 

prediction training and the testing module which is been used in the three-part of our the first modules 

will give you the correct crop to be planted in the soil or area all over India and followed by the second 

part of the module will give the correct output for the soil condition to grow the crop and the final 

module will outcome the result of the particular plant name the disease which has been attacked and 

also gives the solution to the particular disease been attacked. This complete process of the module 

will be working with three-part of the algorithm and gives us 74% percent of the accuracy rate in the 

tested module  

Flow Diagram: 
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