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DATA MINING TECHNIQUES FOR INCREASING
SMART FARMING IN AGRARIAN SECTOR

Vandna, K.L. Bansal

Abstract : Agriculture become more fruitful when data mining techniques is used, data mining with agronomy boost up the agribusiness and may
accomplish the increasing demand of livestock in the world. Agriculture is art of breeding the food plants where all kind of livestock includes, the agrarian,
agronomy & cultivation are the another name for agriculture. So by mixing these two fields and applying various data mining techniques in agronomy it
gives so many benefits. The aim of this scrutiny is to disclose peculiar extraction approaches in agrarian field, to find those which gives best result and also
try to find out the best data mining tool which can be used in agriculture with these techniques. In this paper, various studies proposed the data eradication
technique which gives most appropriate result in the field of cultivation for more clear vision. These eradication approaches can be used to find out the
solution for real time problems like weather, temperature, soil, rain, pH, Moisture, pesticides & Disease forewarnings which help farmers to achieve their

expected crop result.
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1 INTRODUCTION

Agribusiness is the soul of Indian financial system. More than
fifty percent of Indian population relay on agriculture for its
economy and daily livestock, because the population of rural
people are more than urban people in India. Although fact that
India live in villages and wide sphere in India concealed under
watering, there thirty three percent of yield chunk is lay under
irrigation. The agronomy rate is awfully crouched in terms of
productivity. The farmer, agriculture scientists, researchers and
government is putting additional effort and techniques for
enhancing production because the demand of the food is
increasing in a speedy way. As a result data which is used in
the field of agriculture is increasing periodically. As aggregate
testimony upturn, it desire number of schemes for extraction of
the information when needed. Today, petty number of farmers
are really using brand - new techniques, gizmos and
mechanisms of cultivation for rendering in a superior way. Data
extraction can help out in anticipating the various forthcoming
drifts [1]. Data Mining is a procedure of discovering of unfamiliar
probably impressive arrangements from large amount of
datasets which are previously unexplored. The extracted
information from the data can be used for illustrating as a
dummy model for the prognosis and classification. The
classification of the data mining can be categorized as follows:
(a) Descriptive data mining approaches are used to find out
those trends and patterns used for illustrate and symbolize the
prevailing competence of the data. (b) Predictive data mining
approaches are used to detect various new tendencies and
patterns which are used for making new predictions about new
explicit values which is based on the patterns determine from
the noted results.

e Vandna, K.L. Bansal, Himachal Pradesh University.

Predictive data mining is mainly used for prediction especially
in agriculture area to predict future crop, weather forecast
estimation, food, fertilizers and pesticides used, Yyield
estimation and so on [2][1]. Different sectors in agriculture field
are described as Plant Genetics, Seed Technology, Pests and
Pathogens, Horticulture, Engineering, Veterinary, poultry,
Dairy, Food Processing , Farm Mechanization, Irrigation, Soil
and water conservation, Soil science, Animal fed, Fertilizers
and Chemicals, Climate, Green Buildings, Agricultural

Marketing and so many are included. The rest of the paper
composed of Different data mining techniques there pros and
cons, Background Study, Application of data mining techniques
in agronomy, Issues and challenges in agronomy, results and
conclusion.

2 DATA MINING TECHNIQUES

The clustering, association rules, Classification and regression
are four major techniques in DM which are used to solve the
various agriculture problems are shown as Figure (1). [3]
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For predicting the future data patterns or to narrating the data
classes classification and prediction are the ways which is used
for extracting the patterns. To forecast the distinct class
trademark on advanced data fragment, a set of classified
samples is used to classify the strange samples. One of the
main aims of classification technique is to test uncharted sets
during training which helps to increase the predictive accuracy.
There is the various classification techniques are available for
discovering new knowledge are: [4]

Fig. 2. Classification techniques
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Clustering

Clustering focuses on segregation of the data directories into
clusters where particular cluster is adjacent to one and all. The
data with same precedent are grouped together; where data
with the different instances lies in the different group and
assessment of new cluster is peculiar [5]. There is no preceding
expertise around information. The numbers of clustering
method are: [6]
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Fig. 3.Clustering techniques

Association Rule Mining

Association rules are used to discover undetected or desired
pattern among extensive amount of data, it is used to find the
link among divergent components in transferable directory.
These discovered the ingredient which coexists frequently in
the directory and consist of abounding self-reliant selections of
items (like purchasing transactions) and to find rule. The
elementary problem declaration is: Set of transactions, where
individual transaction = set of literals, Association rule =
expression of the form P = > Q, P & Q are the sets of objects.
The transactions of database which consider P tend to contain
Q. [7] Association rule mining is used in the market value
analysis, store blueprint, telecommunication alarm prediction
and list chart. The algorithms which are used in association rule
mining are: [8]

ASSOCIATION RULE
MINING

Fig. 4.Association Rule techniques

Regression

Learning objective which outline the statistics items into evident
value prognosis model known as regression. The application of
regression are guessing the probability of survive or die of a
patient on the bases of sets of his diagnoses. Estimate the
volume of biomass available in a forest, demand of new product
in the market. [9] Regression models are also severed as the
classification job with numeric or frequent class stub which is
used to predict continuous target. The numbers of Prediction
methods are shown as:

i
Regressio Regression

Fig. 5.Association Rule techniques
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Table- I: Data mining techniques: Pros and Cons.
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reliability which a conventional forecast method enable to
provide, and introduced vitals of objective methods for
pre-gathering forecast of crop outturn in India. In [14] authors
have tried to explain different schemas of data mining which are
pre-owned in agriculture and gives the comparison of various
methods in plant diseases unearthing system, soil moisture
system and crop enlargement monitoring system. This paper
tells that by using these techniques we can adorn the crop
production in farming. The authors in [15] proposed the mixture
of precision agriculture and InfoTech leading meliorism in
production together for ensuring plants, mammalian and clay
shag absolutely what they require for flawless health and profit.
Clustering and Regression technigues used for explaining the
better outcomes and growth factor of florid plants labeled at
various research site across Kish island the Province off the
southern coast of Iran. Four clusters are used to show the
growth factor and four regression models are used to determine
the estimation of leaf humber from length of main trunk and
primary branch this papers also consider the chattels if
chlorophyll contents on the number of flourishing plants out
bloom in hot season as future study. In [16] authors proposed
the terrific classification technique for the prediction of grass
forage damages which may cause disorder in plants. Datasets
of 155 records and 8 features have been used to define the
classes like low, average, very-high for the estimation of events
of distinctive classifiers and Ensemble models for multi-class
data & binary class statistics. This paper concludes various
classifiers, for binary data RF & GNB performance are finer
than others and for primeval dataset NN & RF performance is
better. This gives the DT, SVM & RF as the perfect
consolidation antiquated among all tested combinations. The
authors in [17] focused on the image processing along with the
classification and clustering method by applying neural
networks to represent a measure for a mechanized
classification of various leaf diseases. The comparison of the
different techniques are done on the basis of their merits and
demerits and identify the problems as leaf color, size, texture
are changed with the climate. This paper suggested image
processing technique is better than others for identifying the
color, shape, and any type of plants in the field of agribusiness.
In [18] authors proposed about the data eradication and its
various operations used in the range of agriculture area the
raw data of the agronomics firm are very copious and distinct so
there is the huge need to store data in the sorted way. DM
application for farm expert use patterns for measuring plant
growth indicators, vintage quality indicators, give the idea about
the difficulties of applying data extraction and hurdles faced by
data mining in the agriculture. Authors in [19] discussed
different survey papers related to the various and recent areas
of data extraction. Number of areas where data mining can be
applied: web mining, text mining, spatial data mining etc. With
the support of different data extraction gizmos named as Rapid
miner, WEKA, R-Programming, Orange, KNIME, NLTE by
using different data mining techniques like Genetic algorithms,
NN, SVM, Association rule mining, Clustering, Classification for
the extraction of the data from data marts and warehouses. The
authors in [20] are also focused on the estimation of vegetables
crop by applying the data extraction methods for finding
expertise from various herbaceous plants. WEKA is used as
the predictive data mining equip using K-means, Kohonen’s
Self Organizing Map (KSOM), and EM algorithms. The
gathered results find K-means as useful for the prediction of
main factors which affect the vegetable production and KSOM
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as best suitable for predicting results of yield production. The
extending this model by considering the earlier attributes for the
improvement of prediction accuracy as future scope. In [21]
proposed the identification of convenient fact that attains high
definiteness and generality in yield prediction. The Knowledge
Discovery in Database process used to analyze new and
convenient patterns from large data houses. Statistical
Analysis of crops is gathered from 2004 to 2010 in Amravati
district of Maharashtra which gives useful statistical information
about soil, crop yield investigation, weather, fertilizers and also
introduces GPS technique for finding the useful pattern in soil
identification.In [22] authors presented exhaustive investigation
of crop yield prognosis by applying MLR (Multiple Linear
Regression) which mainly spotlight on estimation of the
agronomy investigation of organic cultivation & inorganic
cultivation, also gives the architecture for agriculture analysis
the production of the plants on time, gain & defeat of knowledge
for determining the actual demesne land in a particular area.
The real demesne data sets are used to consider the
discrepancy in performance and prediction between the
organic and inorganic cultivation. In [23] authors attempted to
select the correct arrangement in food safety for the forecast of
cultivation amount and adopting need of strategic crops for
Egyptian settlers belonged to public extension. The introduced
framework focus on building a data extraction device for fore
forth needs in agribusiness to defeat food uncertainty by
constructing process of ANN, WEKA using Multilayer
Perception (MLP) function as predictive method of data
eradication. Outcome tells that framework achieve to predict
yearly need of amount of Wheat, Rice, Beans up to coming
years.In [24] a background of the application of data
eradication methods as ANN, Bayesian networks and support
vector machines in the discipline of agriculture. Different kind of
studies has marked on the functions of data extraction manner.
It determined the amount of encouraging ways used to figure
out the relationship of various weather conditions and factors
facts on crop vyielding productivity. Inspections find out how
these methods used with difficult agricultural datasets and used
for the yielding forecast with assimilation of both periodically
and spatially using GIS automation. In [25] authors described
the data mining process which are applied on the data sets
which comprises the attribute of soil as type of soil and
properties as in soil available percentage of nutrients.
Extraction of the input data can be done with data eradication
algorithms where neural network used to autumn data from
datasets.

4 DATA MINING TECHNIQUES: APPLICATION IN
THE AREA OF AGRONOMY

There are huge amount of studies on application of data
extraction techniques are available for agribusiness data
storage. For classification of soils that is used to analyze large
soil experimental data set based on Naive Bayes technique of
data mining [26]. For predicting soil fertility Decision tree
algorithm is used [27]. Neural Networks are used for Prediction
of flourishing and full growth dates of soybean [28], information
about weather forecasting using recorded parameters. [9]
K-Nearest is practiced in simulation of everyday precipitations
for alternative weather variables [29].SVM is used in
classification of crops and analysis of different scenarios for
climate change [30] [31]. SVMs for differentiate between birds
sound and other sound [32]. K-means apply for soil
classification, grading apples and precision agriculture for
detecting weeds [33] [34] [35].
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. . - ham[ in NaiveBaye stumps for
There are many challenges occur in applying data mining 36]. agriculture s, j4.8, 10 or 100
techniques Agriculture. These challenges are like the storage using data bagging, repetitions
of the large amount of the data, extraction of useful data from mining boosting are the
huge amount of data, security of the data, management of exce”etrr‘]t
quality in agriculture like data, standards plans treatmentsThe am;rr‘lger €
problem of prediction in agriculture can be dividing into phases schedules
as learning phase and decision making phase where the large present in
amount of dataset is transformed into extracted dataset where 'WEKA and
number of characteristics and objects in new set are much j4.8 model is
lesser than the original data. Are these data and predictive useful in
- _ . . developing
characteristics sufficient for making predictive model of more
acceptable performances? [18] objective
standard for
Other challenges like leaf disease identification quality
techniques are as follow: cIaSS|f|<éat|on
i. In cultivation image data like: ma?l?eting
a) Consumption of maximum storage for jpeg, png and pricing for
gif. mushrooms
b) Use of maximum radio bandwidth for transmission as compare
capacity that affects image quality. to others.
ii. The old knowledge influences the output image. The
iii. In the exiting field conditions, optimization assessment
. g 'S, Op . of average
Approaches used for a peculiar crop disorder and frequent 5 manufacturi
computerized thorough care of plant can be done by D miﬁitﬁg ng by using
. automated Q'ZmQS- . . . . technique Multiple MLR method
iv. Changes with climatic and environment conditions: Ram | 201 s and linear 558%/“’9” as
a) Leaf colour esh 3 application | regression, acc;racy
b) Size and texture. sto K-means and using K-
c) The area expertise and continuous observations (371 agriculture means
L yield data ) )
are demanded well in time. [17] algorithm is
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96%
6 RESU LT accuracy.
Table 2 gives the review of research papers using different data Experime
mining tools, techniques, languages, and the results in the form “LShor‘:VS
of inference of those research papers. The techniques used are Vglu""et; pelat
Decision tree, K-Nearest, Clustering, Classification, Bagging, traits life
Boosting, Ensemble Models, Association rule mining, EM, interval,
Regression, Multiple Linear Regression, tools/languages used breeding
are WEKA, DIONE data miner, and Rapid miner. SthCtléfe,
see!
. . . . farming, are
Table- II: is a comparison-based table on data mining tools, Using data eagh
techniques, and inference. mining mapped to a
technique .
' s for Decision no. Between
S Tool/ Mich explorin tree, Centre | DION 0.1and 0.9
. Techni L 00 ael thF:-J ke 9 based E indicating
N | Auth | Year Paper echniq ang Inference Stad | 200 y clustering, | data the
ue uage features of i . .
o. | or ler 5 lant Association | miner | vulnerability
The result d plant Rules, , of a species
ynamics .. . .
shows [38]. uoon a Decision for extinction
density P . rules J2EE and DIONE
newly built data miner
. . base_d plant trait )
Analysis of Multiple clustering will be used
D ; - . database ;
crop yield Linear gives in te_rr_ns of
i?am 201 prediction Regression maximum addmonaﬂ
1 esh 5 using data and production algorlthms,
mining Density (estimation) and putting
[11] technique Based as e)_(trfa
' s Clustering compare to statlst!cal
MLR ranging appraisal
between possibilities
-13% for extracting
And +8% results.
5 | Slly | 199 | Developin | Association Result Dr. | 201 | Predictthe | K-Means, K-means
) Jo 9 g clustering, | WEK shows that You | 7 Main Kohonen’s | WEK is useful for
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The result
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7 CONCLUSION

In this paper, number of data extraction techniques in favour of
agronomy and its various fields are reviewed in terms of certain
parameters. Data mining techniques like k-means for soil
fertility, prediction analysis for wine fermentation, bi clustering,
high performing system in data mining helps in solving highly
complex problem. this study show that large number of
algorithms and extraction approaches have been used in
agronomy but very less number of data mining gizmos have
been used with these techniques. So there can be various
number of tools can be used with data mining technique in
agrarian field which improves the lifetime of agronomy.
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