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Abstract— Agriculture is an area where the at most uncertainty exist. Crop production is totally depended on number of 

factors like geography, weather, biological, political, and economical. Indian financial system is mainly driven by farming 

and provides service opportunity in farming sector of Indian financial system is higher than world's average (6.4%). 

Agriculture (17.32%), Services (53.66%) and Industries (29.02%) are mainly contributing in the GDP of the nation. Apart 

from this, a massive amount of raw agricultural data is present, but analysis these facts are very complicated for yield 

estimation of crop. So, the most difficult task is to bring meaningful information and knowledge out of the raw agricultural 

data. Data mining can tailor data knowledge to estimate the crop yield. The aim of this research paper is to estimate crop 

yield by implementing data mining techniques. 

Keywords: Statistical Approaches, DM Technique, production estimation, tracking patterns, Classification, Cluster based 

Analysis, Linear regression Analysis (LRA), Multiple Regression Analysis (MRA) using SPSS. 

I. INTRODUCTION 

Indian agriculture recognized for different types of crop production, mainly due to change in resources. India is a country of 

the rural economy Crop yield projections and estimation are critical areas of research used to make sure food safety around 

the world and the Indian financial system.  India is a global agricultural force. Each year we are getting a high production of 

yield from preceding year. This more production in successive years totally depends on impact of various crop factors, 

efficiency of estimation and forecasting technique. Crop forecasting and estimation are very important for developing new 

government policies that actually give impetus to crop production. The country is cultivating about 63% is treated with rain, 

while 37% is irrigated. 

There were some achievements in the United States, China, and Japan and European countries. Since 1990s, with the rapid 

development of computer technology, AI technology, database technology, 3S technology and automation control 

technology, agricultural information technology has entered a new development period, and intelligent agriculture decision 

system has been developed successively. Intelligent agriculture decision system is mainly a variety of intelligent technology 

integration in the field of decision system, such as neural network, WEB technology, intelligent greenhouse, 3Stechnology, 

the use of modern means of data processing, a new processing of data. The information technology the connotation of 

agricultural decision system, which improves the decision accuracy, intelligence and practical.  The single function of 

agricultural decision system in this stage is the initial stage of agricultural decision system. The time is at the end of 1970s to 

early 80s. Because the CPU frequency and data processing capability is low, relational database has just started. 

1.1 DM and Statistical Approaches for Production Estimation  

1.1.1 Tracking Patterns: 

Data extraction is learning to recognize patterns in data set. This is usually to identify some of the intervals in your data that 

occur at regular intervals, or over time there is a flow and flow of a particular variable. Tracking and Classification methods 

are capable of handling a massive volume of data in data extraction. Classification is the method of data extraction to predict 

the category of agricultural data. The aim of tracking and classification techniques is to rigorously estimate the target class 

for each case in the data set of agriculture crop. Classification model could be used to find agricultural crop yield prediction 

as low, medium, or high-risk factors. Classification constructs a form used to predict agricultural crop segment labels to 

differentiate objects from different categories of anonymous objects. 
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1.1.2 Cluster based Analysis (CBA) 

CBA is most useful analysis to evolve the clusters of similar kind of crop with various type of parameter. Blocks are 

basically sub categories of agricultural data. Users understand the basic structure of data set. They are used as a standalone 

tool to gain insight into the distribution of data processing algorithms. Clustering is a group that consist same type objects. 

Simplification is achieved by representing the data in fewer clusters that require fine details. 

 

1.1.3 Association Rules for yield Estimation (ARYE)  

ARYE has a large number of applications and it is widely used to help find outcrop yield estimation and correlations in 

agricultural datasets. An association rule mining describes how frequently events have occurred together. With the use of 

Mining Association rule, we can identify some interesting interconnection between different varieties in a large amount of 

agricultural crop production data. 

 

1.1.4 Artificial Neural Network (ANN)  

ANN is very useful algorithm in forecasting agricultural crop yield using different crop performance factors Biological nerve 

organization is the basis of ANN. Agriculture, farming method is very multifarious since it deals with the large data situation 

which comes from large number of factors. It consists of set of interconnected neurons. Connection between neurons is links 

and having weight associated with it. 

1.1.5 Support Vector Machine  

SVM algorithm is help to forecast the category of crop based on number of factors of crop and soil of crop yield estimation 

SVM is the specific discriminatory selection of various factor of crop by the excellent interval. SVM is an automated 

learning algorithm under supervision that can also be used for classification or regression challenges. 
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1.1.6 Multiple Linear Regressions (MLR)  

LRA expression is derived from the statistical regression model based on which the agricultural crop yield is estimated. 

Basically, MLR is used to find linear relationship between a dependent variable and one or more independent variables. For 

formulation consider a polynomial of the nth degree. 

𝑦 = 𝑎1 + 𝑎2𝑥
1 + 𝑎3𝑥

2 + 𝑎4𝑥
3 + − −−− 𝑎𝑛𝑥

𝑛  

II. LITERATURE REVIEW 

Big Data Analysis Technology Application in Agricultural Intelligence Decision System 

Ji-chun Zhao Jian-xin Guo et. Al– 2019 

The rapid development of big data technology provides a new technical means for the research and development of 

agricultural intelligent decision system. It can effectively improve the processing speed and accuracy of the agricultural 

intelligent decision system, and can provide guidance for agricultural production. The application of big data analysis 

technology and artificial intelligence technology in the agricultural intelligent decision system is the next development 

direction 

Analysis of Crop Yield Prediction Using Data Mining  

Ramesh, B Vishnu Vardhan et. al– 2019 

Initially the statistical model Multiple Linear Regression technique is applied on existing data. The results so obtained were 

verified and analyzed using the Data Mining technique namely Density-based clustering technique. In this procedure the 

results of two methods were compared according to the specific region i.e., East Godavari district of Andhra Pradesh in 

India. Similar process was adopted for all the districts of Andhra Pradesh to improve and authenticate the validity of yield 

prediction which are useful for the farmers of Andhra Pradesh for the prediction of a specific crop. In the subsequent work a 

comparison of the crop yield prediction can be made with the entire set of existing available data and will be dedicated to 

suitable approaches for improving the efficiency of the proposed technique. 

Survey on Data Mining Techniques in Agriculture 

M.C.S.Geetha et. al– 2020 

They observed that Agriculture is the most significant application area particularly in the developing countries like India. Use 

of information technology in agriculture can change the situation of decision making and farmers can yield in better way. 

Data mining plays a crucial role for decision making on several issues related to agriculture field. It discusses about the role 

of data mining in the agriculture field and their related work by several authors in context to agriculture domain. It also 

discusses on different data mining applications in solving the different agricultural problems. This paper integrates the work 

of various authors in one place so it is useful for researchers to get information of current scenario of data mining techniques 

and applications in context to agriculture field. 

Data Mining in Agriculture: A Review 

K Raghuveer, M J Yogesh, Shwetha S– 2020 

According to him the decision trees suggested there exists a correlation between climatic factors and soybean crop 

productivity and these variables influence on the soybean crop productivity were confirmed from the rule accuracy and 

Bayesian classification. The salient conclusions of the present study are: 

a. The decision tree analysis indicated that the productivity of soybean crop was mostly influenced by Relative humidity 

followed by temperature and rainfall. 

b. The decision tree from the present study is fast to execute and much to be desired as representations of knowledge 

interpretations. 

c. The rules formed from the decision tree are helpful in predicting the conditions responsible for the high or low soybean 

crop productivity under given climatic parameters. 
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Applying Data Mining Technique to Predict Annual Yield of Major Crops 

Praful S. Tayde, Balkrishna K. Patil, Rajesh A. Auti 

Climate and other environmental changes impact on agricultural economy of any country. Production of crop normally 

depends on factors like biology, climate, economy and geography, this factor leads to impacts on agriculture. By applying 

different methodologies and techniques on yields of crops, it is possible to obtain information about which help to 

government organization for making good decisions and applying different policies, also it’s helpful for farmers to make 

better plan to increase the production. 

III. PROBLEM STATEMENT 

The Existing system used the method namely Multiple Linear Regression technique and Data Mining method namely 

Density-based clustering technique were taken up for the estimation of crop yield analysis. 

3.1 Multiple Linear Regression  

A regression model that involves more than one predictor variable is called Multiple Regression Model. Multiple Linear 

Regression (MLR) is the method, used to model the linear relationship between a dependent variable and one or more 

independent variables. The dependent variable is sometimes termed as predictand and independent variables are called 

predictors. Multiple Linear Regression (MLR) technique is based on least squares and probably the most widely used method 

in climatology for developing models to reconstruct climate variables from tree ring services. This crop yield prediction 

model is presented with the use of Multiple Linear Regression (MLR) technique where the predictand is the Production and 

there are seven predictors namely Year, Rainfall, Area of Sowing, Yield and Fertilizers (Nitrogen, Phosphorous and 

Potassium) 

3.2 Density-based Clustering Technique 

The primary idea of Density-based clustering techniques is that, for each point of a cluster, the neighborhood of a given unit 

distance contains at least a minimum number of points. In other words, the density in the neighborhood should reach some 

threshold. However, this idea is based on the assumption that the clusters are in the spherical or regular shapes. These 

methods group the objects according to specific density objective functions. Density is usually defined as the number of 

objects in a particular neighborhood of data objects. In these approaches, a given cluster continues to grow as long as the 

number of objects in the neighborhood which exceeds some parameter. This is considered to be different from the idea in 

partitioning algorithms that use iterative relocation of points that give a certain number of clusters. 

3.3 Disadvantages 

• There is no large volume of dataset implemented. 

• Feature extraction is not handled well. 

• Less accurate of prediction crop yield. 

IV. PROPOSED WORK 

The aim of this research paper is to estimate crop yield by implementing data mining techniques. The crop yield prediction 

includes repeatedly all essential parameters that are needed for the well yield of crop. This improves the classification 

outcomes of the crop yield. All the essential parameters are thought-about as inputs. In common, one in all the issues faced 

with in the prediction method is that almost all of the required parameters that are essential to consider for the exact 

prediction are not consider. The crop information base consists of farm data like crop varieties, crop year, area and seasonal 

parameter like Khrif, rabbi and summer crops. The knowledge-based additionally contains of zones furthermore district 

information, ecological parameter like extreme and lowest temperature value and average precipitation. The crop yield 

prediction model that includes associate input module that is in charge of taking input from the farmer. The input module 

includes crop name, land area, crop year and prediction tons. The feature selection model is in charge offset. Selection of 

associate attribute from crop particulars. The crop yield prediction model used to predict the yield. Once feature selection, the 

data go to classification rule for grouping similar contents. Climate data and crop parameters used to predict crop growth can 

be predicted. Then prediction rules are going to be applied to the output of classifying crop particulars in terms of crop name, 

season and total yield details. 
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Advantages 

 It improves and authenticates the validity of yield prediction which are useful for the farmers for the prediction of a 

specific crop. 

 In the subsequent work a comparison of the crop yield prediction can be made with the entire set of existing 

available data and will be dedicated to suitable approaches for improving the efficiency of the proposed technique 

V. METHODOLOGY 

 Step-1: Extraction of datasets through an online repository of Agricultural department. 

 Step-2: Application of pre-processing for data cleaning. 

 Step-3: Standard cross validation is applied for training and testing. 

 Step-4: Computation of results for all individual classifiers. 

 Step-5: Select top-3 classifiers based on the performance measure such as accuracy and compose majority voting-

based ensemble. 

 Step-6: Predict the yield with accuracy score 

 
 

 

5.1 Data Collection 

Collecting data for training the ML model is the basic step in the machine learning pipeline. The predictions made by ML 

systems can only be as good as the data on which they have been trained. Following are some of the problems that can arise 

in data collection: 

Data refers to land use statistics, which is an important element for planning and developing policy formulation in 

agriculture. The Agricultural data set used for this kind of study is freely available at the website of directorate of economics 

& statistics of India [www.data.gov.in].For this study, we have selected Crop (Arhar, Barley, Maize, Potato).We have 

Data Mining 

Data Collection 

Pre-Processing  

Classification algorithm 

Predict yield 

Accuracy 
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collected data from year 1997 to year 2013 that cover the different parameter of agricultural crop production that are Year, 

Season, Land area, production, yield, area under irrigation 

 Inaccurate data. The collected data could be unrelated to the problem statement. 

 Missing data. Sub-data could be missing. That could take the form of empty values in columns or missing images for 

some class of prediction. 

 Data imbalance. Some classes or categories in the data may have a disproportionately high or low number of 

corresponding samples. As a result, they risk being under-represented in the model. 

 Data bias. Depending on how the data, subjects and labels themselves are chosen, the model could propagate inherent 

biases on gender, politics, age or region, for example. Data bias is difficult to detect and remove. 

5.2 Pre-Processing 

Once the data is extracted from the twitter source as the datasets, this information has to be passed to the classifier. The 

classifier cleans the dataset by removing redundant data like stop words, emoticons in order to make sure that non textual 

content is identified and removed before the analysis. 

Text pre-processing is an essential a part of any NLP method and the significance of the NLP pre-processing are 

 To minimize indexing (or knowledge) records dimension of the textual content records  

1. Stop words bills 20-30% of total phrase counts in a special textual content record 

2. Stemming may just diminish indexing size as much as forty- 50%  

 To make stronger the efficiency and effectiveness of the IR method  

1. Stop words aren't valuable for shopping or textual content mining  

2. Stemming used for matching the similar words in a text record  

Tokenization: Tokenization is the process of breaking a circulate of textual content into phrases, phrases, symbols, or 

different significant factors called tokens. The aim of the tokenization is the exploration of the phrases in a sentence. The list 

of tokens turns into input for further processing akin to parsing or textual content mining. Tokenization is valuable both in 

linguistics (where it's a form of textual content segmentation), and in laptop science, the place it forms a part of lexical 

analysis. Textual knowledge is simplest a block of characters at the starting. All strategies in know-how retrieval require the 

words of the data set. For that reason, the requirement for a parser is a tokenization of records. This might be sound trivial 

because the text is already saved in computing device-readable codecs. However, some problems are nonetheless left, like the 

removing of punctuation marks. Different characters like brackets, hyphens, and so on require processing as well. 

Stop word Removal: Stop phrases are very more often than not used fashioned phrases like ‘and’, ‘are’, ‘this’ etc. They 

don't seem to be useful in classification of records. So, they must be removed. However, the development of such stop 

phrases record is problematic and inconsistent between textual sources. This process also reduces the text knowledge and 

improves the approach performance. Each textual content report offers with these phrases which are not vital for text mining 

applications. 

Stemming and Lemmatization: The aim of both stemming as well as lemmatization is to scale down inflectional types & 

mostly derivationally associated varieties of a phrase to a fashioned base kind. Stemming usually refers to a crude heuristic 

process that chops off the ends of words in the hope of accomplishing this goal accurately more often than not, and quite 

often involves the removal of derivational affixes. Lemmatization often refers to doing matters competently with the usage of 

a vocabulary and morphological analysis of phrases, in most cases aiming to eliminate inflectional endings only and to come 

back the base or dictionary type of a word, which is often called the lemma. 

5.3 Classification  

Classification is defined as the process of recognition, understanding, and grouping of objects and ideas into preset categories 

with the help of these pre-categorized training datasets, classification in machine learning programs leverage a wide range of 

algorithms to classify future datasets into respective and relevant categories. Classification algorithms used in machine 
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learning utilize input training data for the purpose of predicting the likelihood or probability that the data that follows will 

fall into one of the predetermined categories. Our proposed model involves six classification models such that Support 

Vector Machine, K-Nearest Neighbor, Decision Tree, Random Forest Tree, Logistic Regression, Naïve Bayes 

To evaluate the accuracy of our classifier model, we need some accuracy measures. The following methods are used to see 

how well our classifiers are predicting: 

 Holdout Method: It is one of the most common methods of evaluating the accuracy of our classifiers 

 In this method, we divide the data into two sets: a Training set and a Testing set. The training set is shown to our 

model, and the model learns from the data in it. The data in the testing set is withheld from the model, and after the 

model is trained, the testing set is used to test its accuracy.  

 The training set will have both the features and the corresponding label, but the testing set will only have the 

features and the model will have to predict the corresponding label. 

The predicted labels are then compared to the actual labels and accuracy is found out seeing how many labels the model got 

right. 

Bias and Variance: Bias is the difference between our actual and predicted values. Bias are the simple assumptions that our 

model makes about our data to be able to predict on new data. It directly corresponds to the patterns found in our data. When 

the Bias is high, assumptions made by our model are too basic, the model can’t capture the important features of our data, 

this is called underfitting. We can define variance as the model’s sensitivity to fluctuations in the data. Our model may learn 

from noise. This will cause our model to consider trivial features as important. When the Variance is high, our model will 

capture all the features of the data given to it, will tune itself to the data, and predict on it very well but new data may not 

have the exact same features and the model won’t be able to predict on it very well. We call this Overfitting. 

Precision and Recall:  Precision is used to calculate the model's ability to classify values correctly. It is given by dividing 

the number of correctly classified data points by the total number of classified data points for that class label.                           

Where: 

TP = True Positives, when our model correctly classifies the data point to the class it belongs to. 

FP = False Positives, when the model falsely classifies the data point. 

Recall is used to calculate the ability of the mode to predict positive values. But, "How often does the model predict the 

correct positive values?". This is calculated by the ratio of true positives and the total number of actual positive values 

5.4 Evaluation 

All agricultural experimental data set were analyzed using SSPS library. IBM SPSS offers variety of data, text analysis in 

research environment that has the good collection of statistical algorithms for Classification, processing and association rules. 

It has been observed that of more effective techniques that can be developed to find the solution of complex agricultural issue 

using DM techniques. The obtained results were verified and analyzed through statistical software IBM SPSS package. 

VI. CONCLUSION 

In accurate prediction of different specified crop yields across different districts will help to farmers of India. Yield 

estimation models are utilized in preciseness Agriculture to extend yield production to satisfy demand and to recommend to 

the government in regard to prediction crop yield on imports of Trichy, Tamilnadu dataset to avoid overlapping. During this 

work the regression approach were tested in their yield prediction capabilities. The readings were used for model inputs. 

Linear regression algorithms offered acceptable estimation accuracy, though higher prognostic power could also be obtained 

by parameters like year, crop, area, production (in tons) and alternative variables, like climate, agricultural practices and soil 

characteristics are including within the model development. The model using linear regression can be suggested for 

Ecuadorian conditions. In yield prognostic models are not existent for any crop. From this proposed system the yield of crop 

(sugarcane, cotton, and turmeric) are predicted in highest level. This model may be reformulated using alternative crop 

assessments within the future, to develop methods for increasing yield and land territorial management in alternative crops of 

importance, like wheat, rice. 
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