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Agriculture planning is playing an important role as the economic
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I. INTRODUCTION

Agriculture is the primary source of trade which forms the backbone in many different countries.
Many challenges currently in agriculture field arises due to traditional farming system necessitate farmers to
be equipped with modern farming system. For the improvement of production of crop, soil moisture data are
used. Soil moisture nutrients are essential for better enhancement of crop growth and plant tissues [1]. Crop
yield prediction which maximizes the production rate of crop is one of the interesting research work carried out
by enhancing soil moisture data for producing efficient and accurate results. Crop prediction depends on
important parameters of a region like — many harvesting techniques, weather conditions (such as cloud, rainfall,
temperature, humidity etc), soil moisture type (such as clay, sandy, saline soil, etc), soil composition (such as
pH value, potassium, nitrogen, phosphorous, etc) and many more [2, 3]. The soil moisture data can be enhanced
or analyzed by using various machine learning algorithms. The system is created using machine learning
algorithm and it predicts appropriate crops to the farmers depending on the quality of the soil in the region.
There are many machine learning algorithms for agriculture applications like artificial neural networks to
prediction of wheat yield using climate data, linear regression to set the target crop yields, support vector

machine for crop yield prediction and so on [4].
In this research paper, we use decision tree machine learning algorithm which helps to predict crop yield
in agriculture that can help framers. It also helps to suggest the crop growth according to soil moisture data.
The model predicts and suggests most accurate crop based on the soil attributes. This prediction will help farmer
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to predict the yield of the crop before cultivating and thus help them to make appropriate decisions. This
machine learning technique provides efficient framework for data driven decision making. This model provides
set machine learning techniques to help farmers grow crops depending on their field important attributes [5].
In this research work, few machine learning algorithms are discussed in literature survey chapter, further we
highlighted our proposed system in methodology chapter, and compared our analysis in results chapter.

Il. LITERATURE SURVEY

As there are many machine learning algorithms based on various applications. In this chapter, we discuss
machine learning algorithms used for agriculture applications. Artificial Neural Network (ANN) machine
learning algorithm mainly works based on weight processing parameter. It mainly used as topological-based
algorithm in a multi-layered and back-propagation weighted technique for the implementation of crop yield
prediction based on quality of soil [6, 7]. But as this ANN algorithm is applicable to number of input attributes
are very less, so there is no automatic algorithm to predict the suitable crop for sample data space.

Researchers extended working on agriculture application using Support Vector Machine (SVM)
algorithm. This algorithm is also known as support vector regression mainly used for crop prediction. The
main goal by means of this algorithm is to achieve non-linear function using radial-basis kernel function or
polynomial regression function. But it basically tries to avoid complexity of linear function by accepting large
input sample space for the optimization of complex problems [8, 9].

K-Nearest Neighbors (K-NN) Machine learning algorithm is also used in agriculture application by
predicting and analyzing crop yield sample data. It holds the previous sample space data for prediction of
target value. By applying the distance measures between the train sample inputs and corresponding target
data, the target results of k-neighbors values are found. But it does not perform training and optimization
procedure for prediction of crop yield based on soil moisture values, so time and space complexity are high
using this K-NN algorithm [10, 11].

Based on the survey, observations & few limitations, we extended our research work for the prediction of
crop yield based on soil moisture using decision tree machine learning algorithm [12] for achieving better
accuracy results.

IHl. METHODOLOGY

In our proposed system, we use efficient machine learning algorithm for crop prediction system based
on soil moisture nutrient values.

In our proposed system, to determine the fertility of the given region, we know crops rely on different
soil moisture data set. For example: Potatoes are most viable where the soil moisture pH level between 5.5 -
6.5 range, while Maize requires pH level between 6.0 - 7.5 range of optimum growth etc. The quality of the
soil moisture can be analyzed using few important nutrient attributes present in the soil such as Nitrogen (N),
Potassium (k), Ca (Calcium), Phosphorus (P), pH value. To achieve the nutrient food and different crops to
grow on different kind of soil, we consider soil moisture as important parameter to determine what type of
crop growth will produce maximum yield in the given region. The block diagram of our proposed system: is
shown in figure 1.

Table-1: Soil Moisture Data Set

I P K PH

226.05 18 142 T.B684T465
305_25 298 339.35 5 00530698
27 r.42 48 514 29 513613187
236.32 46 496.938 F.52408008
226.05 42 G09.52 5. 70634325

287.T 31 g T 5. ¥5850632
226.05 38 273.57 B.34960633

205.5 36 316.11 5.99996903
267.15 54 521.02 5. 45359203
308_25 23 369.02 6. 37257633
256.T7T 21 364 64 5. 10558836
205.05 108 610.03 5.93534441
267.15 2 578.41 517732304
267.15 58 242 89 5. 46239161
205.05 28 225.64 F.08917223
308_25 40 36512 T 47313438

287.T 91 5124 515837697
236.05 53 600_38 T.549837368
256.87 235 469 .67 6.02832156
236.32 38 39047 6.60499348
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The proposed system steps are as follows:
Step 1: We used two datasets as a sample: the first dataset is a soil moisture dataset (shown in Table -1) and
crop dataset (shown in below Table-2):

Soil Moisture

Data set

Train dataset
N

Pre-processing

A 4
Machine Learning

Algorithm Trained Model
o N Crop
Classifiers Model based Data set

on Soil Moisture data

A 4

Crop
Prediction

A\ 4
Generate Results

Figure 1: Block Diagram of Proposed System

Table-2: Crop Data Set
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Amt of N Amt of P Amt of K Amt of 'pH  Crop

90 42 43 650298529 rice

85 58 41 7.03809636 rice

60 85 44 7.84020714 rice

74 35 40 698040091 rice

78 42 42 762847289 nice

7 a4 16 574991442 maize

61 44 17 6.93175656 maize

80 43 16 B.65796475 maize

73 58 21 659606065 maize

72 55 17 674991442 maize

50 56 76 796660503 chickpea

39 [k 84 814082544 chickpea

25 7a T6 7.22896345 chickpea

3 70 77 649254605 chickpea

26 80 83 7.52859996 chickpea

18 79 20 587734752 kidneybeans
21 63 17 5.979597397 kidneybeans
24 80 22 563599397 kidneybeans
34 60 22 563523178 kidneybeans
16 T4 21 5.67922435 kidneybeans

The soil moisture dataset shown in Table-1 consists of input nutrient attribute parameters like: nitrogen (N),
Phosphorus (P), potassium (K), pH values dataset. And the crop dataset shown in Table-2 consists of
important factors like: type of crop yield prediction like rice, maize, etc based on amount of N, P, K, pH
values. The main aim of our proposed system is to build a user-friendly farming system based on soil
parameters soil and crop sample dataset are taken from online sources:
Step 2: The sample soil moisture and crop dataset is cleaned and noise data or missing data is been removed
by converting into integer. In pre-processing step, the dataset is loaded to extract the noisy data, duplicate and
replaces with the converted data into integers. This pre-processed data will be further stimulated to remove
duplicate data from the dataset and will split the dataset into training and testing dataset. When splitting the
dataset into test data and train pre-processed data, we consider test dataset as 0.2 (i.e., 20%) and train dataset
as 0.9 (i.e., 90%).
= Step 3: Our datasets are in .CSV format and once we fetch or import the soil moisture dataset and
crop dataset, further preprocessed, then our dataset is ready to train and test the model. We perform
decision tree machine learning algorithm for our sample datasets to achieve effective prediction of
crop yield. This decision tree algorithm forms many decision trees based on count value and
maximum number of trees our algorithm measures accurately to provide same output results. During
this testing and training process, we divide the dataset to 90% for training data and 20% for test the
dataset. Decision Tree algorithm belongs to the family of supervised learning algorithms. The goal
of using a decision tree machine learning algorithm is to create a training model that can use to
predict the class or value of the target variable by following simple decision learning rules taken
from previous dataset as training set. In this algorithm, for predicting a class label for a record, we
start from the root of the tree. We compare the values of the root attribute with the record’s attribute.
On the basis of comparison, we follow the branch corresponding to that value and jump to the next
node. This algorithm observes the difference between expected outputs with the sample dataset and
updates the weights between the nodes. This decision tree algorithm model is trained with much
many iterations until we achieve desired output. After training the dataset, the generalized model
based on the test data, are compared to check the prediction of crop yield based on soil moisture data
is accurate or not and the results are discussed in the next section..

IV. RESULTS

Our research effort is carried out to predict the crop yield production by analyzing and processing the
datasets by implementing in Python programming using Anaconda software. The results are shown below
Figure 2:
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Enter M: 08
Enter P: R
Enter K: zzo 35
Enter pH: B DEFWEDE
Enter &Amt of M: 85
Enter &amt of P: S8
Enter &Amt of K: F-&
Enter Aamt of pH: T.O3ITOEIS
Predicted Crop: rice

User input-1: Achieved predicted crop output

Enter M: J0E. 25
Enter P: 23
Enter kK: IE9.02
Enter pH: & 3T2ETFE3I2T
Enter Amt of M: T2
Enter Amt of P: 55
Enter Aamt of K: 17
Enter Amt of pH: 5.745514421
Predicted Crop: maize

User input-2: Achieved predicted crop output

Enter M: 267,15
Enter P: 73
Enter K: STE. 41
Enter pH: B.1TFE2304
Enter &Amt of M: 25
Enter &Amt of P: 7B
Enter &Amt of K: Fil =
Enter Amt of pH: 72259683452
Predicted Crop: chickpea

User input-3: Achieved predicted crop output
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Enter M: 2B7.7
Enter P: 51
Enter K: 512.4
Enter pH: 5. 155375567

Enter &mt of M: 21
Enter &mt of P: &3
Enter &mt of K: 17

Enter Amt of pH:

Predicted Crop:

User input-4: Achieved predicted crop output

5. 97397 3IEE

kidneybeans

Figure 2: Achieved results with different user inputs

Using machine learning decision tree algorithm for prediction of crop yield based on soil moisture data gives
better results. We achieved performance measures error rate as 0.5 and accuracy as 95% in our proposed
system is shown in below figure 3:

V. CONCLUSION

0.9
0.8
0.7
0.6
05
0.4
0.3
0.2
0.1

Crop Yield Predition

B Crop Yield Predition

Error Accuracy

Figure 3: Performance measures: error and accuracy

This proposed model helps farmers prioritize a crop yield that is most viable in the land they own,
so they get maximum vyield of the crops. India is a country where 50% of the workforce is directly working
in the field of agriculture but its contribution to the GDP is only about 17%. So, using this system, we will be
directly helping the economic level of farming in the country. We extend our work for automatic detection of
crop yield based on soil moisture data by considering more parameters like weather forecast, soil testing and
so on to help farmers for better growth of crop yield.
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