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Abstract 

In this study we present some of the commonly used data mining techniques in the field of agriculture. Some of 

these techniques, such as the k-means, the k nearest neighbor and bi-clustering are discussed and an application in 

agriculture for each of these techniques is presented. Data mining in agriculture is an emerging research field. It is 

our opinion that efficient techniques can be developed and tailored for solving complex agricultural problems 

using data mining. At the end of this study we provide suggestions for future research directions in agriculture-

related fields. 
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1 Introduction 

Agriculture is back bone business in India. It contributes 10-15% GDP to the India economy. In Indian 

agriculture, the volume of data is enormous. The data when become information is highly useful for 

many purposes. The conventional and traditional system of data analysis in agriculture is purely 

dependent on statistics. Data mining is a modern data analysis technique. It has wide range of 

applications in the field of agriculture. In this study, applications of the data mining techniques in the 

area of agriculture and its allied areas are studied. Different techniques of data mining have been used 

in this field. Though, there are lots of techniques available in the data mining, few methodologies such 

as K-means approach, K- nearest neighbor, Bi-clustering are popular currently depends on the nature of 

the data. 

Data mining: Data mining is the process of discovering previously unknown and potentially 

interesting patterns in large datasets. The mined information is used for representing as a model for 

prediction or classification. Datasets from the agricultural domain appear to be significantly more 

complex than the datasets traditionally used in machine learning. Data mining is mainly categorized as 

descriptive and predictive data mining. But in the agriculture area, predictive data mining is mainly 

used. There are two main techniques namely classification and clustering. Data mining techniques has 
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put forward the guidelines for making recommendations for site specific crop management (Chosa et 

al., 2003). 

 

Data mining is the process of extracting important and useful information from large sets of data [1] 

[2][3]. Common applications of data mining are for instance the search for interactions among the 

genes of a living being and the search for relationships among the Web pages available in the Internet. 

In this study, we focus our attention on application of data mining techniques in agricultural-related 

fields. 

This is an emerging research field. This study emphasis on describing the latest developments in 

data mining in detail, and their applications to agricultural-related areas. This study provides a brief 

overview of data mining techniques applied to agriculture. 

Data mining and their applications to different research areas are a fertile research field. Different 

techniques have been proposed for mining data over the years. The 10 most used data mining 

techniques are discussed in a recent paper [4]. Some of these techniques are general and applicable to 

problems in any field, whereas some others are tailored to address a particular class of problems. In this 

study, we will focus our attention on general techniques only. Notice that, although the neural networks 

do not appear among the top 10 data mining techniques (Wu et al.  2008), they have been considered in 

this study because there are a few applications of this technique in agriculture. 

The study is organized as follows. In Section 2 we present the most used data mining techniques for 

solving agricultural problems. In particular, the k-means approach is discussed in Section  2.1, the k 

nearest neighbor method in Section 2.2, and finally bi-clustering in 2.3. The basic idea behind each 

technique is discussed, Section 3 presents some applications of data mining in agriculture. Section  3.1 

presents an application in Soil fertility. Section  3.2 presents an application in classification of forest 

data. Prediction of wine ferementation is discussed in Section  3.3. Section  4 proposes some future 

directions in this research field. 

 

2 Data mining techniques 

Data mining techniques can be mainly divided in two groups: classification and clustering techniques. 

Classification techniques are designed for classifying unknown samples using information provided by 

a set of classified samples. This set is usually referred to as a training set, because, in general, it is used 

to train the classification technique how to perform its classification. For instance, neural networks and 

support vector machines exploit training sets for tuning their parameters in order to solve a particular 

classification problem. In other words, these two classification techniques learn from a training set how 

to classify unknown samples, i.e., samples whose classification is unknown. Another classification 

technique, the k nearest neighbor, does not have any learning phase, because it uses the training set 

every time a classification must be performed. For this reason, the k nearest neighbor is usually referred 

to as a lazy classifier. In Sects.  2.2,  2.3 and  2.4, respectively, the k nearest neighbor method, the 

artificial neural networks and the support vector machines are discussed. 

In the event a training set is not available, there is no previous knowledge about the data to classify. 

In this case, clustering techniques can be used to split a set of unknown samples into clusters. One of 
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the most used clustering techniques is the k-means method. It is applied to many research fields and a 

large number of its variants can be found in the literature. Section  2.1 of this study is dedicated to the 

k-means approach for clustering. 

 

2.1 The k-means approach 

The k-means is a data mining technique for clustering. Given a set of data with unknown classification, 

the aim is to find a partition of the set in which similar data are grouped in the same cluster. The 

measure of similarities between data samples is provided using a suitable distance: samples that are 

close to each other are considered similar. The parameter k in the k-means algorithm plays an 

important role as it specifies the number of clusters in which the data must be partitioned. 

The idea behind the k-means algorithm is quite simple. Given a certain partition of the data in k 

clusters, the centers of the clusters can be computed as the mean of all samples belonging to a cluster. 

The center of the cluster can be considered as the representative of the cluster, because the center is 

quite close to all samples in the cluster, and therefore it is similar to all of them. It follows that a cluster 

contains similar data if all its samples are closer to its center and not to the center of some other cluster. 

Therefore, when samples belonging to a cluster are closer to the center of a different cluster, the k-

means algorithm moves the corresponding data samples from their original cluster to the new cluster. A 

sketch of the k-means algorithm is given in Fig.  1. Figure  2 shows an optimal partition in clusters of a 

set of points in a Cartesian space. 

 

randomly assign each object sample to one of the k clusters S(j), 1<=j<=k 
compute the center c(j) for each cluster S(j) 
while (clusters are not stable) 
 for each sample Sample(i) 
  compute the distances between Sample(i) and all centers  c(j) 
  find j* such that c(j*) is the closer to Sample(i) 
  assign Sample(i) to the cluster S(j*) 
  recompute the centers of changed clusters 
 end for 
end while 
____________________________________________________________ 

Fig. 1  The k-means algorithm 

 

 

 

 

 

Fig. 2 An optimal partition in clusters of a set of points in a Cartesian space: (a) the points are 

not assigned yet to any cluster; (b) points belonging to the same cluster are marked using the 

same symbol 

Over the years many variants of the basic k-means algorithm have been proposed. The most popular 

implementation of this algorithm is the Lloyd algorithm. The k-means  and h-means ? algorithms are 

variants of the k-means and h-means algorithms, respectively, in which empty clusters are not allowed . 

In fact, the k-means and h-means can provide as solutions partitions containing empty clusters. This is 
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usually avoided if it is known that the desired number of clusters is exactly equal to k. The Y-means 

algorithm is designed to be independent of the value of the parameter k [5]. In this variant, the value of 

k is tuned during the execution of the algorithm. Other variants of the basic algorithm include the J-

means algorithm [6] and the genetic k-means algorithm [7], where the performance of the algorithm is 

improved. Note that the k-means algorithm does not estimate the covariances of the clusters; it only 

considers the mean of clusters [8]. A hard-assignment version of the Gaussian mixture model with 

general covariance matrices, known as elliptical k-means algorithm, has been considered in [9]. 

2.2 The k nearest neighbor approach 

The k nearest neighbor (k-NN) is a technique for classification. A training set is known, and it is used 

to classify samples of unknown classification. The basic assumption in the k-NN algorithm is that 

similar samples should have similar classification. As in the k-means approach, the similarities between 

samples are measured using suitable distance functions. A sketch of the k-NN algorithm is given in 

Fig.  3. 

The parameter k shows the number of similar known samples used for assigning a classification to 

an unknown sample. Given an unknown sample, its distances from all samples of the training set are 

computed, and the k nearest known samples are located. Then, the most frequent classification among 

known neighbor samples is assigned to the unknown sample (see Fig.  4). 

The k-NN method provides a very simple classification rule, but it can be quite expensive to 

perform. For each unknown sample, its distances from all known samples need to be computed, and 

this procedure can have a high computational cost. The k-NN method uses the information in the 

training set, but it does not extract 

___________________________________________________________ 

for all the unknown samples UnSample(i) 
 for all the known samples Sample(j) 
  compute the distance between UnSamples(i) and Sample(j) 

end for 
find the k smallest distances 
locate the corresponding samples Sample(ji….jk) 
assign UnSample(i) to the class which appears more frequently 

end for 
__________________________________________________________________________ 
Fig. 3  The k-NN algorithm 

 

 

 

 

 

 

Fig. 4 The point marked by the symbol ? is classified according to the classification of its nearest 

neighbors: (a) k = 1 and the unknown point is classified as belonging to the class marked by 

squares; (b) k = 4 and the unknown point is classified as belonging to the class marked by 

squares as well extract 

any rule or law for classifying other data. It rather reuses the whole training set every time an unknown 
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sample needs to be classified. For this reason, many techniques have been developed with the aim of 

reducing the training set to the minimum indispensable number of samples which keeps intact the 

quality of the classification performed by the k-NN. 

For instance, in a Condensed Nearest Neighbor rule has been introduced with the aim of reducing 

the computational cost of the k-NN algorithm. Let TNN be an available training set. Instead of using 

TNN, one of its subsets, TCNN, may be used, in order to decrease the number of distances computed at 

each step of the algorithm. In the event TCNN is able to correctly classify every sample in the set TNN-

TCNN, then it is considered to be a consistent subset of TNN. In order to keep the quality of classification 

high, when a training set is substituted with a subset TCNN, the consistency of TCNN is required. In other 

words, all known samples in TCNN that are not in TNN must be classified correctly by the k-NN when 

the training set is TCNN. Similarly, the Reduced Nearest Neighbor rule is able, in general, to generate 

reduced training sets TRNN smaller than the condensed sets TCNN. Other strategies have been proposed 

for this purpose in the literature, and examples are provided in [10],[11][4]. Finally, note that another 

way for speeding the k-NN up is to accelerate the matching process between samples, avoiding some 

computation of distances.  

2.3 Bi-clustering  

Bi-clustering of a set of data, is actually a technique for classification (that exploits the information 

from a training set). As a consequence, typical expressions employed when dealing with classification 

techniques, such as “classes of samples”, and with clustering techniques, such as “partition in 

(bi)clusters”, will be both used in the following discussion. 

A set of data is basically formed by samples, which are represented by a sequence of features that 

are considered to be relevant for the representation of the samples. Instead of considering samples only, 

bi-clustering aims at finding simultaneous classifications of samples and of their features. Moreover, if 

a training set is known, a bi-clustering can be constructed by exploiting this training set. The 

corresponding partition in bi-clusters is able to associate subgroups of samples to subgroups of 

features, so that the features causing the classification of the training set are revealed. This information 

can then be exploited for performing classification of samples which do not belong to the training set. 

In order to perform correct classifications, it is very important that the found  

bi-clustering is consistent (see Section 2 for the definition of consistent bi-clustering). However, real-

life sets of data do not usually allow for consistent bi-clustering. This is due to the fact that some 

features used for representing the samples actually do not represent the data very well. Such features 

need therefore to be removed from the set of data, while the total number of considered features is 

maximized in order to preserve the information in the training set. This problem can be formulated as a 

0–1 linear fractional optimization problem, which is NP-hard [13]. Some heuristic algorithm have been 

proposed for solving this optimization problem, and, in the experiments presented in this paper, we will 

consider the heuristic algorithm recently proposed in [14]. 

This technique has been used so far for analyzing gene expression data [3, 15], where samples may 

represent diseases, human tissues, etc., but also for studying brain dynamics in patients affected by 

epilepsy [16]. In this paper, we use the technique for analyzing different wine fermentations by using 

data experimentally measured during the first 150 hours of the fermentation process. Our main aim is 
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to predict problematic fermentations in time for an enologist to interfere with the process and ensure 

that the fermentation could end regularly and smoothly. Compounds are regularly measured from 

different wine fermentations of the Cabernet sauvignon. A training set of wine fermentations is defined 

and studied by the considered technique. As shown in Section 3, some features caus-ing problematic 

fermentations are identified by constructing biclusterings of the training set. 

 

3. Application of data mining technology in agriculture 

  Agriculture is a complex giant system.  India is vast country with multifarious soil types and abundant 

crop varieties.  However, the pests and disease occur frequently, and the relationship among fertilizer, 

water, density and climate needs to be studied.  Agricultural information data have the properties of 

large number, various dimensions, dynamic degree, incompleteness and uncertainty. 

3.1 Application of K-means to evaluate soil fertility 

Weighted K-means clustering algorithm can be used to evaluate the soil fertility. The algorithm uses 

AHP to get the weight of soil nutrient attributes. Then combined with K-means clustering algorithm. 

Finally through the operational efficiency and accuracy to determine the optimal classification, that can 

improve the clustering algorithm of intelligent. The algorithm and the traditional K-means clustering 

algorithm are used in the comparison, tests showed that the weighted K-means clustering algorithm has 

a better accuracy, operational efficiency, significantly higher than the un-weighted clustering 

algorithm; Comprehensive evaluation of the changes in soil nutrients after precision fertilization that 

used algorithm. The soil fertility status has a significantly improvement after years of continuous 

precision fertilizing. The results show that the improved clustering algorithm is a good method to 

comprehensive evaluation of soil fertility. 

3.2 Application of K-nearest neighbour for Classification of forest data with remotely sensed 

images 

 with the advancement of satellite remote sensing technologies forest and agricultural land observation 

has become very convenient. These sensors produce potentially useful data in enormous quantity on 

daily basis. This quantity of data also presents a challenge of data interpretation and classification to 

the researchers. Researchers have been widely using techniques such as K-means , K-nearest neighbour 

and artificial neural network for classification remotely sensed images. Reese et. al used K-nearest 

neighbour algorithm for estimation of forest parameters such as wood volume ,age and biomass. They 

used satellite data , digital mapped data and  forest inventory data .for classification. 

3.3 Prediction of problematic wine fermentations  

Problems occurring during the fermentation process of wine can impact the productivity of wine-

related industries and also the quality of wine [21]. Predicting how good the fermentation process is 

going to be may help enologists who can then take suitable steps to make corrections when necessary 

and to en-sure that the fermentation process concludes smoothly and successfully. Therefore, more 

recently, supervised bi-clustering techniques have been applied to the dataset of wine fermentations. 

This technique can simultaneously solve two data mining problems. First, it is able to select the 

features, the compound measurements, that are actually relevant in the fermentation process, so that 

useless data can be discarded, and compounds that may cause problematic fermentations can be 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 306- 313 
 
 

Dr P Jaganathan, IJRIT  312 
 

identified. Second, the information that is acquired by finding bi-clusterings of the dataset can be 

exploited for performing classifications of new fermentations. Therefore, we can basically perform 

feature selections and supervised classifications at the same time by using this technique. These studies 

have recently been published in [20, 21]. Each fermentation is here represented by a sample containing 

all compound measurements taken from the same fermentation process at different times. The 

technique is able to perform good-quality predictions of problematic fermentations. 

 

4 Future directions  

There are a growing number of applications of data mining techniques in agriculture and a growing 

amount of data that are currently available from many resources. This is relatively a novel research 

field and it is expected to grow in the future. 

 

The applications quoted in Section 3 usually use the general data mining techniques. In a near 

future, more sophisticated techniques can be tailored to address complex problems in agriculture-

related fields and hence provide better results. The applications that use the k-means approach, utilize 

only the basic algorithm, while many other improvements are available in the literature (Jinlan et al.  

2005). The reason for using only the basic version of these techniques may be related to the basic 

expertise in computer science and numerical analysis of researchers in agriculture-related fields have. It 

is advised to approach complex projects with a multi-disciplinary team, where mathematicians and 

computer scientists are part of the team. More powerful systems could be developed if advanced 

programming methodologies are used to design and develop complex agricultural systems[21]. In 

conclusion, it is our opinion there is a lot of work to be done on this emerging and interesting research 

field. The multidisciplinary of this research field is very important, because mathematicians and 

computer scientists can help agronomists in finding complex solutions to these complex problems. We 

believe that the use of more complex techniques, such as bi-clustering and high-performing 

computational systems, such as parallel computers, in data mining, will help solving complex problems 

in agriculture-related fields. 
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