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Abstract:
Agriculture is India's economic backbone. Crop cultivation used to be done by farmers
with on-the-ground experience. However, crop yields have begun to suffer as a result
of climate change. As a result, farmers are unable to select the appropriate crops
based on soil and environmental parameters, and the process of manually predicting
the appropriate crop/s of land has frequently failed. Crop prediction accuracy leads to
higher crop production. Agriculture is entirely dependent on soil fertility, climatic
conditions, irrigation, seed quality, harvesting, and other factors.lt is really important
all around the world. Only a seasoned farmer can recognize the type of soil and select
the appropriate crop for it. Predicting the soil type and its surrounding environment
for a specific field is crucial for future crop yields. This research focuses on applying a
variety of data mining approaches to forecast soil conditions and improve crop yields
in the future. The study employs data mining techniques such as clustering, OneR, and
J48.These data mining approaches are systematically utilized to anticipate and analyze
the bearing of the soil in order to improve crop yield. This technique would be more
useful to farmers in identifying the type of the soil and its riches, which, in turn, would
help them choose the crop that is best suited to their soil and produces the highest

yield.
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1. INTRODUCTION

Agriculture,  which involves the
cultivation of crops, is a key contributor to the
Indian economy. Crops can be either food or
commercial in nature. Paddy, wheat, rice, maize,
apple, millets, and other food crops exist
alongside commercial crops such as sugarcane
cotton, groundnut, and cashew. Weather
conditions have a considerable influence on crop
productivity [1]. As a result, accurate yield
prediction is a significant issue that must be
addressed. Farmers would be able to take
preventative measures to boost output if yields
could be predicted ahead of time. Early
forecasting is feasible thanks to the collecting of
previous farmer experience, weather conditions,
and other influencing elements, which are then
stored in a huge database. Rainfall, temperature,
humidity, potassium, phosphorus, and nitrogen
are all typical input parameters to determine
which crop is most suited to the soil. To

determine the best crops for profitable yields,
create by the Best Fit Crop Prediction Algorithm.
For agricultural development, soil is a diversified,
nonrenewable, and essential natural resource. It
provides minerals, water, and oxygen to plants,
which aid in their physical production, vigorous
growth, survival, and flourishing.

A strong basis for developing stable and healthy
crops is fertile soil [6]. It serves a range of
beneficial  roles  while  producing no
environmental degradation or harm [7]. The
fundamental physical, physiological, biological,
and mineralogical features of soil have a direct
impact on its fertility [8].As previously stated,
chemical testing of manually collected soil
samples is typically used to quantify and assess
soil attributes. Methods for analyzing or
estimating some of the qualities using previously
mentioned features are required because the
methodology is difficult and time-consuming.


mailto:drprabhusundhar@gascgobi.ac.in
mailto:ramsgobi@gmail.com

4335

Before the dirt can be portrayed, it should initially
be parted into discrete homogeneous classes. Soil
examination without a right evaluating is similar
to doing handle studies with green plants or lab
research with the negligible fundamentals of soil
components [9]. Thus, soil arrangement is
necessary. Predicting crop yields in front of reap
would make it more straightforward for
policymakers and ranchers to take fitting
advertising and capacity techniques. Beforehand,
yield forecast was finished by considering the
rancher's information on a specific field and
harvest. Ranchers, then again, are compelled to
create countless yields as the conditions crumble
step by step. Given the present status of issues, a
few of them need adequate information on the
new harvests and don't seem, by all accounts, to
be mindful of the advantages they get from
creating them.
This task will help ranchers in deciding the yield
of their harvest prior to developing it on the
horticultural field, permitting them to settle on the
best choices possible.It makes an endeavor to
answer the test by building an exceptionally
fundamental intuitive forecast framework. It is
managed to carry out such a framework with a
simple to-utilize interface depending for the most
part on web illustrations and furthermore Al
rules. This paper depicts a framework as an online
application that might utilize information
investigation procedures to expect the most
worthwhile yield in view of current climate and
soil conditions.
2. LITERATURE SURVEY

DM approaches have been employed in
agriculture by a number of researchers in recent
years. The following is a review of how various
DM techniques have been used in the field of soil
categorization analysis in recent year.

Murugesan&Radha, [3] proposed a
novelclassification algorithm for effectively
classifyingsoil data that combines attribute
category rankwith filter-based instance selection.
Experimentswere conducted using soil data from
the Pollachiarea in Coimbatore district, Tamil
Nadu state, India, which is a common marketplace
for avariety of grains, vegetables, and fruits.
Theproposed model's classification accuracy is
alsocompared to that of other classification
models.The proposed model has a higher
accuracy ratefor soil data, according to the results
review. Byselecting the instances, they can define
thesignificant attribute category for classifying
thesoil data wusing attribute group rank.
Theproposed model has better
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classificationaccuracy than many other current
classifiersunder review, according to the
experimentalresearch. In classifying the soil data
of thePollachi area, the proposed model has 91.2
percent accuracy, 94.4 percent precision, and94.3
percent recall. The focus of future researchwill be
on analyzing the soil types in and
aroundCoimbatore. Furthermore, in the future,
cropprediction for specific soil types, as well
asweather and climatic conditions, will be
needed,which is critical for increasing
agriculturalproductivity.

Pandith et al. [5] recommended five supervised
machine learning procedures that were applied
tothe gathered information: Nave-Bayes, k-
Nearest-Neighbor (KNN), Multinomial Logistic
Regression, Random-Forest, and Artificial-
Neural-Network (ANN). Five models, namely
consistency, memory, accuracy, particularity,
and-score, were assessed to decide the success of
every procedure under survey. Experiments have
been directed to decide the most accurate system
for foreseeing mustard crop yields. All of the ML
techniques under investigation might be utilized
to appraise crop vields, as per the discoveries of
the experiments. The most elevated precision was
predicted by KNN and irregular woods (88.67
%and 94.13 %, individually), while the lowest
accuracy was anticipated by Nave Bayes
(72.33percent). As far as precision, the most
extreme worth expected by ANN was 99.94
percent, while the least worth anticipated by
Logistic regression was 24.17%. Yet, for Nave
Bayes, all of the classifiers concentrated on
expected review upsides of over90%. It says that
Nave Bayes had the maximum false negative rate,
while Logistic regression had the most reduced
genuine negative rate. With specificities of 99.78
percent and 80.72 percent, respectively, and f-
scores of 0.9976 and 0.8405,ANN and KNN
recorded the most elevated specificity and f-
score.

Yield expectation is a vital issue in farming side.
Assuming any rancher is intrigued to knowing the
amount to yield, he is going to anticipate. Break
down the different related properties dataset
which like pH, area, and worth from which
alkalinity of the not set in stone. Alongside it,
level of supplements or dataset like N, P, and K
Location is utilized alongside the utilization of
outsider applications like APIs for climate and
temperature, sort of soil, supplement worth of the
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dirt around there, measure of precipitation in the
locale, soil. [10] .

Motia& Reddy, [6] proposed the Ensemble
Classifier (EC) beat normal classifiers such as
DT, KNN, and NB as far as accuracy. For farming
soils concentrate on Using a publicly accessible
agrarian soil dataset, accuracy ofthree notable
characterization models is compared in this
review: k-Nearest-Neighbor (k-NN), Naive-
Bayes (NB), and Decision-Tree (DT).Following
the examination, an Ensemble Classifier (EC) is
proposed, which joins thethree classifiers recently
depicted. EC has the highest precision of 84%,
rather than k-NN (73.56 %), DT (80.84 %), and
NB (72.90 %).As an outcome, it beats the other
classifiers. The discoveries propose that EC may
be advantageous for precisely characterizing soil
types in the agrarian space.

Expectation of Crop Cultivation - R Solanki, D
Bein, J Andro-Vasko& W Bein[2].The paper
proposes to utilize Al calculations to plan a
forecast model for crop yield expectation. On
contrasting the presentation of differed direct and
non-straight regress or models utilizing 5-crease
cross approval, it was observed that utilizing
greater part of the fundamental settings, the
Random Forest Regress or executed the most
straightforward, continued by Nearest-Neighbor
Regression, L2 rectilinear relapse  with
polynomial elements, and backing vector relapse
utilizing a Radial Basis Function portion.

Rural information which is being created
continually. Thus, horticultural information has
which come the enormous information. Smart
technologies  remember  for  information
assortment electronic gadgets is utilized. In our
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venture we will break down and mine this
horticultural data to get helpful outcomes
utilizing innovations like Al and information
examination and this outcome will be given to
ranchers to get the better crop yield as far as
proficiency and efficiency. [11]

Geo area based information collectivity research
by yashoyardhan.etal [13] uncovers that
informational indexes applicable to the
measurable investigation are gathered from
numerous areas. Preprocessing of information
incorporates purging and coordination. Purging
alludes to the extraction interaction conveyed by
extricating important information and taking out
the untrustworthy informational indexes.
Direction is finished by the strategy applied on
the informational indexes and examples.
Discernment and evaluation of examples is the
approach to portraying the information procured
on informational collections advanced [12].

Jay Gholap [14] predicts soil luxury misuse call
tree equation. In [15], the maker decided soil
characteristics and inspected soil information
misuse portrayal methodologies. Soil properties,
for  example, pH  regard, Electrical
Conductivity(EC), Potassium, lron, Copper, etc
requested utilizing arrangement estimations [16]
use KNN, Naive Bayes and J48 for separating soil
data. This examination recommends the
excrement subject to the aspect of supplements
found in the soil test set.

3. SOIL NUTRIENT
METHODOLOGY

In this system , analyze the soil nutrition
parameters are mentioned in the Table 1.

ANALYSIS

Table 1: Soil Nutrition data set attributes.

ATTRIBUTES DESCRIPSION

N Nitrogen

K Potassium

P Phosphorus

Hum Humidity of the soil
RF RainFall

Tem Temperature

pH PH value of the Soil

Proposed System Work Flow

The soil nutrientsare passed as an input parameter and dataset has been preprocessed using
BFCA algorithm to convert this data fields to predict the crop which is suitable for soil.
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Soil Nutrient Dataset

l

Dataset Preprocessing

|

Convert the Data

L

BFCA ALGORITHM

'

Categorize the Soil

.

Result

For most plants, controlling the pH of the soil is critical to achieving optimal growth
circumstances. This is due to the fact that the pH of the soil regulates the solubility of nutrients and
harmful metals. As a result, most plants have a preferred pH range in the soil.

When hydrogen ions predominate in a soil, it is said to be acidic. pH, which is defined as the
negative logarithm of hydrogen ion activity, is used to express the degree of acidity. As a result, a 0.01-
molar hydrogen ion solution's pH is
pH= log -10 mol H* [ ]

L

Table 2 containing the pH values based on the soil nutrient.
Table 2: pH Range
pH Range Description

Ultra acidic <35

Extremely acidic 3.5-4.4

Very strongly acidic | 4.5-5.0

Strongly acidic 5.1-55

Moderately acidic 5.6-6.0

Slightly acidic 6.1-6.5

Neutral 6.6-7.3

Slightly alkaline 7.4-7.8

Moderately alkaline | 7.9-8.4
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Strongly alkaline

8.5-9.0

Very
alkaline

strongly

>9.0

The pH values are described in Table 2
above. If it's less than 3.5, it's extremely acidic.
The pH of the soil is neutral if it is between 6.6
and 7.3. Then, if the results are greater than 9.0,
the body is highly alkaline.

To determine the amount of phosphorus in the
soil [17].

Phosphorous(mg/kg)= C x14
ODW —
Where
C=Phosphorous Concentration
ODW=0ven-dry sample weight(g)
14 =Dilution Factor

4. CROP FINDING PROCEDURE
The basic crop-finding process is
outlined below. Soil nutrients are an input
parameter that should be analyzed to determine
which crop is best suited for the soil and should
be planted to maximize production..
i.  Soil nutrient dataset is imported
ii.  The parameters used in the dataset is
transformed in particular range is
suitable. The redundancy values are
reduced and then any of the missing
values are removed.
iii.  First 80% of the dataset are taken for
training samples.
iv.  The classification algorithm is used to
applied for the training samples.

5.RESULT AND DISCUSSION

v.  The remaining 20% of the dataset are
taken for testing samples.

vi.  The trained classifier is used to find the
right crop is well suited for the soil.
Conclude the crops as a result.

Best Fit Crop Analysis Algorithm:

1. Input the soil data set parameters such as N,
P, K, Temp, Hum, Rainfall

2. Remove the Noise

Accuracy = TP + TN
TP+TN+FN+FP

Where TP is the True Positive, TN isTrue
Negative,FN is the False Negative,FP is the
False Positive.

3. Split the dataset into training and testing
To find the soil parameter estimationusing
the below formula

m
Sj: \/Z Sk(Xjk —Xij)2
K=1

Retrieve the objectives from deeper layer
Collect all the tag from training set.
Use the BFCA algorithm to training dataset.
Retrieve the characteristics from the training
data.
Find the test labels
9. Produce the Result that is crops well suited

for soil.

No ok

©

The experimental evaluation is done by using dataset. In this dataset Figurel contains 2200
sample use this samples to predict the crops that is well suited for the soil by using the BFCA algorithm.
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Figure 1.Soil Nutrient Dataset
JRIP Rules algorithm uses this dataset to predict the correctly classified instances are 2176
samples and incorrectly classified instance are 24 that are shown in Figure 2.
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Figure 2: OneR Algorithm use the dataset to predict the values contain corrected 1043,In corrected
instance 1157
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Figure 3: Total Instance:2200

Table 2: Comaprision Between JRip,0OneR and BFCA
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Algorithm | Corrected | In- Kappa
Corrected statistics
JRip 2176 24 0.9886
OneR 1043 1157 0.445
BFCA 2198 2 0.9967
4 N
] ected
rrected
a statistics
- J

Figure 4: Result for Classifier Algorithm

Table 3Compared to the JRip and OneR
algorithm, the Best Fit Crop Analysis algorithm
is very efficient for the soil nutrient to predict the
right crop for the soil. BFCA is the very efficient
to predict the crops suitable for the soil nutrients
that is shown in Figure 4.

6. CONCLUSION

We introduced an algorithm for crop
prediction based on soil nutrient characteristics in
this research. BFCA algorithm is superior to JRip,
OneR, and JRip. With an accuracy of 0.99909
percent, the BFCA is better at predicting soil
nutrients and locating crops.

In the future, construct a crop prediction
system to determine the best crop for the soil.
This method will suggest the best fertilizer based
on the soil sample dataset and cropping pattern.
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